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Box 1.1.: Observed Climate Change  

In the past century, the Earth has warmed by 
0.76 °C on average and the rate of warming is 
increasing. The rise in sea level has almost 
doubled from 18 cm per century in 1961–2003 to 
31 cm per century in 1993–2003. Similarly, 
extreme weather events have increased and 
regional climate patterns are changing. Climate 
change models, driven by a variety of socio-
economic scenarios project that the global average 
temperature may rise by 1.8°C to 4.0°C by 2100.  

At India level, the annual mean temperature of the 
country as whole for the period 1901-2009, has 
risen by 0.56oC and by 2050s the temperature may 
rise by 2-4oC. Further, a recent report brought out 
by the MoEF, GOI (INCCA, 2010), projects that 
even by 2030, our annual mean surface air 
temperature may rise by 1.7°C to 2°C with respect 
to current climate base line (1960-1990). 

Source: IPCC, 2007; Climate Profile of India, IMD, 
2010; INCCA Report, MoEF, 2010; NATCOM, 
2004. 

1. Introduction 

As concluded by the IPCC in its 2007 assessment, warming of the climate system is 
unequivocal (see Box 1) with the major driver being the emissions of greenhouse gases1 
from manmade sources.   

Long term observations across the globe 
have indicated that natural systems are 
being affected by regional climate changes, 
particularly increase in average 
temperatures. For example, some 
hydrological systems have been affected 
through increased runoff and earlier spring 
peak discharge in many glacier- and snow-
fed rivers. In terrestrial ecosystems, earlier 
onset of spring events and pole ward and 
upward shifts in plant and animal ranges has 
been observed which have been linked to 
warming. In some marine and freshwater 
systems, shifts in ranges and changes in 
algal, plankton and fish abundance have 
been associated with rising water 
temperatures, as well as related changes in 
ice cover, salinity, oxygen levels and 
circulation.   

The lifetime of greenhouse gases vary from 
few years to a few thousand years, and as a 
result systems are likely to continue being 
adversely affected over a long period of time. 

1.1. Actions by Governments including India 

All governments across the globe recognize the challenges of climate change and are a 
party to the United Nations Framework Convention on Climate Change (UNFCCC). The 
Convention sets an overall framework for intergovernmental efforts to tackle the 
challenge posed by climate change.  It recognizes that the climate system is a shared 
resource whose stability can be affected by industrial and other emissions of carbon 
dioxide and other greenhouse gases. Therefore it strives to stabilize greenhouse gas 
concentrations in the atmosphere at a level that would prevent dangerous anthropogenic 

                                                           
1 As per the UNFCCC, the six main greenhouse gases are CO2, CH4, N2O, PFCs, HFCs and SF6 
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interference with the climate system within a time frame sufficient to allow ecosystems to 
adapt naturally to climate change, so as to ensure food security and enable economic 
development to proceed in a sustainable manner.  

Government of India is a Party to the UNFCCC whereby it engages itself in attaining the 
overall aim of the Convention through the principal of common but differentiated 
responsibility. Also in view of the concerns that climate change poses to India’s 
sustainable economic development, the Government has formulated its own National 
Action Plan on Climate Change in 2008 that envisages to adapt to the adverse impacts 
of climate change by embracing efficient strategies with infusion of new sustainable 
technologies that will also enable it to “protect the poor and vulnerable sections of the 
society through inclusive and sustainable development strategy, sensitive to climate 
change”.  

The eight missions in NAPCC focus on enhancing energy efficiency; increasing the 
penetration of solar photo-voltaics and solar thermal in the total energy mix; developing 
climate friendly sustainable habitats;  a water mission for integrated water resources 
management; a mission on sustainable agriculture for making it more resilient to climate 
change; a green mission for enhancing ecosystem services of forests and for enhancing 
its Carbon sequestration capacity;  a mission on Himalayan ecosystem for sustaining 
and safeguarding the Himalayan glacier and mountain ecosystems; and the last mission 
is aimed towards developing strategic knowledge base to address the concerns of 
climate change. 

In the above backdrop, in order to realize the effective implementation of NAPCC, the 
Indian government has been supporting and giving highest priority to the preparation of 
State Action Plan on Climate Change (SAPCC), as involvement of state governments in 
tackling climate change impacts is indispensible and also to achieve certain level of 
coherence between the strategies and actions at national and state level, while 
maintaining the required flexibility to accommodate state specific circumstances. The 
SAPCC is expected to facilitate addressing the impacts of climate change on priority 
sectors simultaneously with other changes driven by socio-economic, natural resources, 
technology, policy and institutional related factors. 

1.2. Nagaland Context 

Nagaland is endowed with abundant fertile land, diverse agro-climatic conditions, an 
organic nature of agriculture, rich biodiversity including agro-biodiversity, abundant 
mineral reserves, and presence of robust traditional institutions. However, as evident 
from the observations, natural resources are degrading2, and climate change is an 
added challenge making the climate dependent resources such as water, agriculture, 
and forests and their produce and related livelihoods, more vulnerable. As vulnerability is 

                                                           
2 State of the Environment Report- Nagaland, 2005. 
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Box 1.2.: Composition of the High level Coordination Committee 

· Principal Secretary, Environment and Forest             Chair 
· Agriculture Production Commission              Member 
· Secretary, Irrigation                Member 
· Secretary, Power                 Member 
· Secretary, Urban Development               

Member 
· Secretary, Animal Husbandry  

and Fisheries                             Member 

· Secretary, Agriculture and   
Horticulture                      Member 

· Secretary, Transport                Member 
· Secretary, New and Renewable Energy             Member 
· Additional Secretary, NEPED               Member 

a function of exposure, sensitivity and adaptive capacity, in the context of Nagaland as a 
state, it is the lack of adequate infrastructure coupled with high degree of poverty that is 
likely to impede adaptation capacities of local communities to respond to the growing 
climate change challenges on the one hand, and conservation of natural resources on 
the other. 

Through the climate change strategies and actions developed in the Nagaland SAPCC, 
the state envisages to achieve its developmental goals through a path that will enable 
conserve its natural resources, without compromising on livelihood security, food 
security and a sustainable economic development of the state. The state visualizes the 
Action Plan to serve a dual purpose of realization of integrating climate concerns in its 
developmental plans into the future and follow a Low Carbon inclusive growth. The 
strategies identified mainly address the capacity building requirements vis a vis the 
institutional needs, technological needs, policy needs, risk sharing needs and the 
financial needs for climate proofing the vulnerable sectors. 
 
1.3.  Approach to the preparation of the Nagaland Action Plan on Climate 

Change 
The government of 
Nagaland has taken a very 
systematic and proactive 
approach towards the 
formulation of the state 
action plan to address 
climate change. The first 
meeting of the Steering 
Committee on Climate 
Change took place under 
the chairmanship of Chief 
Secretary Govt. of 
Nagaland on 01.02.2011. 
Considering the cross 
sectoral nature of climate 
change issues it was 
decided that the process of 
preparation of SAPCC will 
follow consultative approach with active involvement of representatives of all climate 
sensitive sectors as well as civil society.  

Some key sectors which are highly sensitive to climate change were prioritized as areas 
where detailed sector plans were required. The prioritized sectors include, Agriculture 
and allied sectors, Forest and bio-diversity, Health, Energy, Urban Habitats, Water, 
sustaining livelihoods in mountain eco-systems and Climate Studies.  
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A working group comprising of officials from various concerned departments was formed 
for each of the above sectors with a convener department.   

An inception workshop was organized on 18.2.2011. The purpose of the workshop was 
to introduce NAPCC and SAPCC for Nagaland to the representatives of prioritized 
sectors. Through a series of extensive interactions with all stakeholders that were from-
government departments, scientific institutions, NGOs and the local people, the SAPCC 
for Nagaland has been drafted. 

For identifying the adaptation strategies, a series of interactions with all stake holders 
were carried out to identify the current concerns of the state vis a vis the various sectors, 
the ongoing developmental plans and the institutional mechanism which govern the 
sectors and help them to develop, the climate drivers and their likely impacts on the 
various systems, and the strategies and actions there in that will help to adapt to climate 
change stimuli. Additionally, strategies have been explored that will enable better energy 
efficiency and explore the renewable energy mix to ease the pressure on conventional 
energy with the co-benefit of reduced GHG emissions. The path followed for 
development of the strategies is indicated in Figure 1.1. 
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I. Vulnerable Sectors 
Identified 

· Water 
· Agriculture 
· Forests & 

Biodiversity 
· Energy 
· Urban Habitats 
· Human Health 
 

Consultations 
 
· Line departments 
· NGOs 
· Educational 

Institutions 
· Private Sector 
· General public 

including Rural 
Population 

 

II. Analysed 
 

· The baseline profile of 
the sectors that 
determines current 
adaptive capacity 

· Current concerns of the 
Sectors 

· Institutions, Policies 
and Programmes 
governing the sectors 

· Impacts & Vulnerability 
of the systems vis a vis 
drivers of Climate 
Change  

· Identified Gaps vis a vis 
Climate Change 
Concerns 

III. Identified Adaptation 
Strategies covering 
 
· Institutional 

Mechanisms 
· Policy 
· Technological and 

technical needs 
· Research & 

Development 
· Risk sharing 

measures 
· Finance 
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Figure 1.1: Steps followed towards preparation of Nagaland SAPCC 
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2.1.  Physiography  

Nagaland is one of the eight North-Eastern Hill states in India, located between 25o10’ N 
and 27o4’N Latitude and 93o15’E and 95o20’E Longitude with a total geographical area of 
16,579 km2 in the northern extension of the Arakan Yoma ranges. The state shares a 
long international border with Myanmar in the East and is bounded by state of Assam in 
the west and north, Arunachal Pradesh the North and Manipur in the south. Currently 
Nagaland has 11 districts, namely, Kohima, Dimapur, Kiphre, Longleng, Mokokchung, 
Mon, Peren, Phek, Tuensang, Wokha and Zunheboto, 114 sub-districts, 26 towns (19 
statutory and 7 census towns) and 1428 villages.  

Physiographically, the state has vast undulating terrain and mountainous landscapes 
that include high hill slopes, hilly dissected terrains, denudational hill slopes, undulating 
upland, and narrow valleys with presence of perennial streams and moisture supporting 
rich biodiversity (see Figure 2.1). 

 

Figure 2.1: Physiography of Nagaland3 

 

                                                           
3 Nagaland Science and Technology Council 
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2.2.  Climate 

Nagaland has a typical monsoon climate with variations ranging from tropical to 
temperate conditions. Monsoon is the longest lasting for five months from May to 
September with May, June and July being the wettest months. Owing to varied 
topography and relief annual rainfall varies from 1000 mm to over 3000 mm at different 
places with an average of 2000 mm.  Atmospheric temperature varies from 150 C to 300 
C in summers and from less than 50 to 250C in winters.  

Altitude variation in Nagaland is among the prime factors affecting climate and weather 
conditions. Relief features such as high mountains act as barriers for the movement of 
the Monsoon winds. Low temperature, high rainfall on windward slopes, comparatively 
dry on the leeward side and heavy precipitation in the form of snow at the mountain tops 
are the main features of the climate. 

2.3.  Population and Socio Economic Profile 

The population of Nagaland as per the provisional census of 2011 is 19,80,602 (0.2% of 
the country’s population). The State is predominantly rural, with 71.03 percent (2011 
census) of the population living in villages, totaling to 14,06,861 people, while the Urban 
population stands at 5,73,741. The population density is 119 persons per sq. km. with a 
sex ratio of 931. Nagaland’s literacy rate is around 80%. 

The Net State Domestic Product (NSDP) of Nagaland is only 0.19% of the total NSDP of 
India4. However, in quantitative terms, the NSDP of Nagaland at 2004-05 constant prices 
was Rs. 5421 Crores, which has grown at a compounded annual growth rate of 8.8% to 
Rs. 7339 Crores in 2008-09.  The per capita NSDP in 2008-09 was Rs. 38,921. 
Agriculture remains the highest grosser, contributing 21% to the Net state domestic 
product in 2008-09 (see Figure 2.2), followed by industry, real estate, transport & 
communication, though highest rise has been in the secondary sector comprising of 
construction, manufacturing, electricity, gas  and water supply. 

In Nagaland, 68% of the population is engaged in agricultural activities5 (cultivators and 
labourers), with 3% of the workers engaged in household activities and 29% in other 
livelihood activities in the state6 (See Figure 2.3). 

 

                                                           
4 Central Statistical Organisation as of 2.8.2011, downloaded from: 
http://databank.nedfi.com/content/sectoral-contribution-4, accessed on 3rd March 2012 

5 Statistical Handbook of Nagaland, 2009, Directorate of Economics and Statistics, GoN 

6 Population Census, 2001 
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Figure 2.2: Distribution of NSDP across sectors7 

 
 
 
 
 
 
 
 

 

 

 

 

 

         Figure 2.3: Distribution of workers by category as of 2001 population Census7 

 

                                                           
7 Source,: CSO, 2011 
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2.4. Land Use 

The forest area in Nagaland has remained at 1.5 million ha since 2003 up till 2008, and it 
constitutes 52% of the total area reported for different land utilization in the state8. Total 
cropped area has grown from 0.36 million ha to 0.4 million ha from 2003-04 to 2008-09 
and is around 23% of the total land utilization reported. Total fallow including current 
fallow is 10% and it has grown from 76.2 thousand ha top 89.4 thousand ha from 2003-
04 to 2008-09. The total cultivable waste island has grown from 57.75 thousand ha to 
162.8 thousand ha between the two years and is 3% and land area reported in 2008-09. 
Area under trees and groves constituted 7% of the land reported under different 
utilization. The trend and distribution of land utilization in the state is shown in Figure 2.4. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Figure 2.4: Land use trends and distribution9 

                                                           
8 Statistical hand book, Nagaland 2009. http://db.nedfi.com/content/land-resources-Nagaland . Accessed 
on 3rd March 2012 
9 Source: Statistical Handbook, 2009 
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Figure 2.5: The drainage map of Nagaland 

 
2.5.  Water resources 

The predominant sources of water in Nagaland are surface water in rivers, streams, 
ponds and natural springs and subsurface water occurring as ground water. The water in 
these is mainly sustained by the heavy rainfall received in the state which is of the order 
of 2000-2500 mm, one of the highest amongst all states in India.   
 
Nagaland has 4 main rivers, namely, 
Doyang, Dhansiri, Dhiku and Tizu10. 
These rivers are tributaries of 
Brahmaputra. Of these, the first flows 
towards the west through the Assam plains 
to join the mighty Brahmaputra; while Tizu 
river system flows towards the east and 
southeast and pours into the Irrawadi in 
Myanmar. The Barak river also drains into 
Nagaland, but in a negligible area when 
compared to Brahmaputra. The drainage 
map of Nagaland is shown in Figure 2.5. 
The catchment area of Brahmaputra in the 
state is 65% (10,803 sq. km) of the total 
area of 16,523 sq. km in Nagaland leading 
to a total water yield of 537000 million cu 
m (See Table 2.1). The catchment area of 
Barak River is only 728 sq. km which is 
around 4% of the total area.   
 
The ground water potential as compared to 
plains is low in Nagaland as physiographically, the state consists of narrow strip of hills 
running from east to south west and facing the Assam plains to its north and north east.  
The ground water resources are under developed and under used and are mostly 
developed in the Southern plain region of the state. See table 2.2 describing the ground 
water resources in Nagaland. 
 

Table 2.1: Availability of surface water and its accessibility in Nagaland11 
River Total Catchment Area 

(sq km) 
Catchment Area within 

Nagaland (sq km) 
Total Yield 

(Million Cu m) 
Brahmaputra 464130 10803 537000 

Barak 26193 728 - 

                                                                                                                                                                             
 
10  http://nagaland.ws/rivers-of-nagaland/- Accessed on 23rd March 2011 
11 Source: Office of the C. E. (P & D), Brahmaputra Board, Basistha, Guwahati-781 029, Assam 
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Table 2.2: Dynamic ground water resources in Nagaland12 
Annual Replenishable Ground water Resource 0.36 billion cu m 
Net Annual Ground Water Availability 0.32 billion cu m 
Annual Ground Water Draft 0.009 billion cu m 
Stage of Ground Water Development  3 % 
Ground Water Development & Management  
Over Exploited  Nil 
Critical Nil 
Semi- critical Nil 
Ground water user maps 4 
Artificial Recharge to Ground Water (AR) Feasible AR structures: 500 check 

dams, 1000 weirs, 1000 gabion 
structures, 300 roof top harvesting, 200 
development of springs. AR schemes 
completed during IX Plan: 3 

 
2.6. Agriculture 
The state is classified in to four agro climatic zones, namely High Hills, Low Hills, Foot 
Hills and Plane areas. These zones have distinct characteristics with regard to soils, 
crops, rainfall and biodiversity. Rice is the main crop grown in all zones and it is mostly 
single crop but sometimes other crops like maize, millets and vegetables are taken along 
with rice. The cropping pattern across different agro climatic zones is presented is 
presented in table 2.3. 
 

Table 2.3: Dominant paddy based cropping system under different 

 Agro climatic conditions of Nagaland13 
Agro climatic zones Cropping systems  

High hills Rice-Potato/vegetable 
Rice/maize-mustard 
Rice 

Low hills Rice-wheat +mustard 
Rice – potato 

Foot  hills  Rice- potato 
Rice- vegetable 

Plain  areas  Rice-groundnut, rice-rice- cowpea, Rice-wheat-rice, 
Rice-pulses, rice-linseed. 

 
2.6.1.  Trends of Agriculture crop production 
In Nagaland, about 70% out of the total cultivable area of 522.967 thousand  ha14, is 
located in the hilly region up to an altitude of 2500 meters and the rest  is in the foot 

                                                           
12 Source: http://cgwb.gov.in/gw_profiles/st_nagaland.html; Accessed in September 2011 
13 Source: ICAR Research Complex for NEH Region, Nagaland Centre, Nagaland 
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hills of the state, also known as the ‘Rice Bowl’. The total area under food grain 
production has increased from 257.5 thousand ha in 2001-02 to 283.9 thousand ha 
in 2008-09 – a rise of about 10%. Correspondingly the food grain production has 
increased by 44% during the same period, with yields growing from 1380 kg.ha in 
2001-02 to 1811 kg/ha in 2008-09 (See Figure 2.6).  

 
Figure 2.6: Trends of cropped area, food grain production and yields in Nagaland14 

 
Ninety percent of cereals and commercial crops are produced in the Kharif season 
in Nagaland. Rabi is the main season for pulses and oil seed production. The 
productivity of crops grown in both seasons when compared, is higher in Kharif than 
Rabi. There is a gradual shift in cropping pattern from mono-cropping to mixed 
cropping due to increase in population and improvement in the basic agricultural 
infrastructural facility. Season wise crop grown particulars are given in Table 2.4.  
 

Table 2.4: Season wise crops grown in the state15 
Crop Type Crops grown Season 

 
Cereals Dry land rice, W/TRC rice, Maize, Sorghum, Millets  Kharif 

Wheat, Barley and oats   Rabi 
Pulses Arhar, Urd,rice bean, Cowpea, Beans, Rajmah, Horse 

gram 
Kharif 

 Pea, Lentil, Gram, Rajmah, Black gram Rabi 
Oilseeds Groundnut, Soyabean,  Perilla, Castor, Seasmum, Sun 

flower 
Kharif 

Sun flower, rape seed and Mustard Rabi 
Commercial 

Crops 
Sugarcane, cotton, Jute, Potato, Tea, Tapioca, Colocossia, 
Mesta 

Kharif 

Potato Rabi 

2.6.2.  Traditional Agriculture Practices In Nagaland 
 

                                                                                                                                                                             
14Constituting of total cropped area and land under different trees and other crops  Source: Statistical 
Handbook, 2009 
15 Annual Report, DOA, 2010 
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About 86%14 of the cultivable area in Nagaland is under the traditional Jhum and 
Terrace Rice cultivation system and rest under commercial and other crops. Jhum, 
is a traditional process that  involves clearing a patch of forest land by slash and 
burn method but  retaining useful trees and plant varieties, cultivating it for two to 
three years and then moving on to the next patch of land. The previously cultivated 
land is abandoned for 10-20 years to allow the natural forest to grow back and the 
soil to regain its fertility. The cycle of cultivation, leaving it fallow and coming back to 
it for cultivation, is called the Jhum cycle. 
 
Jhum supports production of rice, maize, pulses and oil seeds in the state. Area 
under Jhum rice cultivation and pulses and oil seeds peaked in 2006 but it has 
gradually decreased (See Figure 2.7). Whereas Jhum area under maize, terrace 
rice cultivation (TRC) has increased over the same period of time. Maize area is 
showing the largest increase of over 47% between 2003 and 2009, followed by 
increase in TRC by 23%. Rise in maize area can be mainly attributed to the market 
demand of maize and its less sensitivity to warming as compared to rice. Rise in 
TRC area can be attributed to more stabilized production system embraced by the 
farmers to get more yields per ha as compared to Jhum rice. 

 

Figure 2.7: Trends in area under Traditional Agriculture in Nagaland.  
(Source: Traditional Agriculture Practice- Practice and sustainable livelihoods- A thematic 
Report, 2009. A GOI-UNDP Project- strengthening of State Plans for Human Development, 
Govt. of Nagaland, Department of Planning) 

 

2.6.3. Importance of traditional varieties  of Rice grown in Nagaland 

In rice production system traditional rice varieties occupy an important place and in 
Nagaland out of total production, 70 percent of rice is produced from traditional 
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varieties remaining 30 percent through improved varieties from foot hills. These 
traditional rice varieties grown in altitude ranging from 300-2500 meters do not 
respond well to modern technology and thrives well under low management 
practices. The State Agriculture Research Station (SARS) has broadly categorized 
these varieties in to Glutinous Rice, Brown Rice and Aromatic rice (DoAN 2007) and 
the institute identified 867 traditional varieties from the state. The traditional varieties 
are generally tall, medium to long duration, mostly poor to medium yielders, resistant 
to pests and diseases, tolerant to cold and stress environment (DoAN 2007).The 
performance of some indigenous crops is presented in Table 2.5. 

Table 2.5: Traditional varieties performance and seasons16 
Class of 
Rice 

Sowing season Harvesting season Average Yield 
(MT/ha) 

Glutinous 
Rice 

Jhum: March-April 
 

TRC: June-July 

Jhum: August- September 
 

TRC: November- December for 

1.5-20 

Brown 
Rice 

1.6-2.5 

Aromatic 
Rice 

1.6-2.5 

 

 
Improved varieties introduced in the state during 1990 performed higher than 
traditional varieties but require additional inputs. SARS 1, improved variety has 
capacity to produce 5.3 MT/ha and SARS 6, 3 MT per .ha. Since farmers cannot 
afford to purchase high inputs they prefer local varieties.  

 
 
 
 
 

 

 

 

 
2.6.4 Horticulture 

 
Nagaland agro-climatic conditions are quite conducive for cultivation of fruits, 
vegetables, plantation crops, flowers and spices, yet for majority of farmers 
horticultural crop production is a backyard activity. In Nagaland the total horticultural 

                                                           
16 Source: Rice resource book of Nagaland 2007 

Box 2.1.: Indigenous Varieties of Rice Grown in Nagaland 
 
Some of the indigenous varieties of rice grown in Nagaland are Nagaland Sinsatsu, Henigido, 
Akatan, Kemehyasopa, Kemenhya, Ngoba, Mikotchuwakelu, Mikudep, Sarang, Sarengma, 
Misarengma, Khulong, Misokmil, Mitonging, Yaribatsuk, Moyatsuk, Maikutsuk, Pangnakla, 
Geartsuk, Mamen, Yirnontsuk, Makuktanakla, Meserong, Kiyirtsuk, Maikumapuk, and Nagaland 
special. These have potential of being adapted in the climate change scenario as generally the 
indigenous varieties are more resilient to warming and water stress conditions. 
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crop area in the year 2010-11 was 33,274 ha with 2,09,538 metric tons of fruit 
production .The main fruit crops are Apple, Peer, Plum, Peach, Oranage, Lemon, 
Pomelo, Pomegranate, Pappaya, Banana, Guava, Jack fruit, Pineapple and Passion 
fruit. 
 
Farmers produce vegetables mainly for self-consumption and as an income 
generating activity. The total vegetable production of the state in the year 2010-11 
was 3,30,391 MTs  in a total area of 43, 325 ha. Principle vegetable grown in the 
state are  Cabbage, Potato, Beans, Sweet potato, Cauliflower, Brinjal, Chillies, 
Bean, Tomato, Ginger, Garlic, Radish, Onion, Naga Cucumber, and Leafy 
vegetables. Since production of vegetable does not meet the local demand the state 
depends on outside and imports about 20-30% of state vegetable requirement.  
 
In Jhum area and interior villages local Mangoes, wild tomatoes, Wild apples, Amla, 
Wild jack fruit, Wild Walnut, Wild fig, Wild Chestnut, Wild lichi etc. are produced 
which are consumed locally. Although these fruits are resilient to climatic variability 
and having local importance are not included in the horticultural development 
programme resulting in gradual extinction. Apart from non-inclusion in horticultural 
development programmes, other reasons for their extinction are agricultural 
practices adopted by farmers. In Jhum cultivation burning of bio resources damages 
some of these local aromatic /medicinal plants. 
 
The agro climatic conditions in Nagaland are also conducive for producing flowers 
and floriculture in a long run could be a potential diversification option for the 
Nagaland farmers. Considering its potential, the Horticulture Department has 
identified Lillium, Alstromeria, Anthurium, Carnation and Roses as potential crops for 
the export market. Already farmers have been producing these crops on commercial 
scale and started exporting.  
 
Nagaland produces high quality tea in the hills and foothill areas adjoining Assam 
state. About 9800 ha of land has been identified for the development of tea on a 
commercial scale. At present, about 750 ha. of land is under tea cultivation. At 
present the tea is produced mostly in Mokokchung district but Wokha and Mon are 
also potential areas for producing tea. 
 
The state also has the potential to produce medicinal plants which have essential oil 
bearing properties. The department has identified Citronella, Patchouli, Lemon 
grass, Geranium, Agar and Ginseng as medicinal and aromatic plants for 
commercial development. 
 
Elevation range and climate are two factors on which horticultural crop production 
system is based. Based on altitude the horticultural crop production zones could be 
classified into three agro climatic zones. Within these zones farmers follow standard 
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cropping pattern (table 2.6). Horticultural crops are sensitive to climatic variations 
and according to different climate the horticultural area is divided into two climatic 
zones (See Table 2.6).  
 
 

 
Table 2.6: Agro climatic zones and cropping pattern. 

Crop zones Elevation range Important horticulture crops grown 
 

Foothills & Lower 
hills 

(Sub Temperate) 

<800 m 
Temperature: (8-38) 

Fruits: Pineapple, Mango Papaya, Guava, Citrus, 
Banana, Litchi, Jack fruit, coconut, cashew nut 

 
Flowers: Anjuriuim, gerbera, orchid 

 
Vegetables: Cabbage, cauliflower, pea, bean, brinjal, 

tomato, potato, root crops, cucumber etc 
 

Spices: Naga Mircha, turmeric, black pepper,ginger 
Mid- and High Hills 

 
Sub Temperate 

800 >1500 m 
 

Temperature : 
3-24oC 

Plum, Pear, Peach, Kiwi, Mango, Banana, Passion 
fruit, Apple, Cherry, Walnut, Chestnut, Pear, Plum, 

Kiwi, Peach 
 

Flowers:Rose, lilium, alstroaemeris, dry flowers, 
carnicium 

 
Vegetables: Broccoli, chowchow and Cabbage, 

cauliflower, pea, bean, brinjal, tomato, potato, root 
crops, cucumber 

 
Spices: Large cardamom, ginger, nag achili, naga 

mircha, naga garlic 
Source: Department of Horticulture, GoN,2011 

 
2.6.5.  Livestock 
Livestock is considered as subsidiary income for the rural households. In Nagaland 
along with agriculture, backyard pig and poultry rearing is integral to the livelihoods of 
farmers. Dairying is not generally practiced by farmers except in some small pockets of 
Dimapur district as Nagas are not milk consuming people. In Nagaland the trend shows 
that the stocking rate of all species is declining mainly because of increased 
management costs, lack of feed resources, increased risks due to disease and lack of 
market stimulus (Figure 2.8). 
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Figure 2.8: Trends of species wise stock rate in Nagaland 
 
Pig keeping in Nagaland is traditional and very common, they are maintained because 
pig rearing is socio-religious obligation and provides additional income to households. 
Also pig keeping helps rural households to diversify their risks. The stocking rate of pigs 
in Nagaland ranges between one to three per household but some households from 
Dimapur district keep up to 15 pigs. ILRI (2008) reported that Dimapur had the highest 
density of pigs per 1000 people (471) and Mon the lowest (143). Pig rearing is not 
complex since they are fed on by-products of paddy, maize, taro, vegetables and 
gathered forages. Among all meat animals pig keeping is still considered as an excellent 
source of subsidiary income for poor because the pork consumption in Nagaland is 
highest among all NER (Figure 2.8).   Pig keeping households rear crossbred pigs for 
more than two years to gain 150–220 kg weight and either slaughter or sell for Rs. 
15,000. In case of indigenous pigs the rearing period may be 4–6 years and the live 
weight 40–80 kg. Despite of low productivity rural households prefer to keep indigenous 
scavenging pigs because they produce better tasting pork. However, there are several 
constraints in pig rearing which includes cost of pig lets which ranges from Rs.600-700 
for indigenous piglets and 1200- 1500 in case of crossbred in Dimapur. Where as in Mon 
district farmers purchase indigenous piglets for Rs.800-1000 and crossbreds for 
Rs.1000-1500 and in Phek it is Rs.700- 800 and Rs.1000-1500.  
 
During the period 1996-2005 the production of livestock products has increased in the 
state. However, milk productivity of crossbreds has declined whereas in non-descript 
animals it has increased. Similarly productivity of meat produced from small ruminants, 
pigs and beef is marginally increasing along with eggs. Krihshi Vigyan Kendra (2010) 
estimated the demand for milk as 28030 Mts, 1,58,920 tonnes of meat and 4667.24 lakh 
number of eggs per annum. With the current rate of the growth the production of 
livestock products will be 2,04,250 tonnes milk, 1,27.590 tonnes meat and 2038.09 lakh 
eggs. To cope up with the demand the KVK has developed an actin plan which includes 
improving service delivery, distribution of inputs, conducting farmer awareness 
programmes. 
 
2.6.6.  Fisheries 
In Nagaland, pond culture is commonly practiced in foot hills whereas in Kohima and 
Phek farmers practice paddy cum fish culture.  In all there are 68 fish varieties in 
Nagaland. At present, the total fish production of the state is 6585 MT with 6557 farmers 
engaged in the fishery. The fish producing farmers are classified as Small fish farmer 
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Pic: Paddy cum fish culture KVK.Phek 

 

Pic: Pond  culture  KVK.Phek 

 

Figure 2.9: Fish production trends in Nagaland 

(who contributes about Rs. 10,000 to 30,000 per annum to the household income), 
Medium fish farmer (contributes about Rs. 30,000 to 70,000 per annum to the household 
income) and Big fish farmers (contributes about Rs. 70,000 to 1,50,000 to the household 
income per year). Fish production is reported throughout the year and maximum 
production is recorded during March and least in June. The common species of fish 
grown in Nagaland are Catla, Rohu, Mrigal (IMC) and Silver carp, Grass carp, cat fishes 
and Common carp (exotic). During the year 2010-11 Nagaland produced totally 6585 
tonnes of fish from three resources (Table 2.7) Ponds and tanks comprising 31 percent 
of total area produces 80 percent of total fish. Paddy cum fish culture with 32 percent 
contributes 15 percent. And Doyang reservoir with 26 percent of total area produces only 
5 percent of fish production.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
District wise data on number of ponds and production fish during the period 2001-02 to 
2008-09 showed that number of ponds increased almost three times whereas the 
production has not increased accordingly (Table 2.7).  
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The average productivity of fish in the state is about 1.74 MT per ha. Fish productivity is 
higher in Kohima, Dimapur, Mokokchung, and Wokha whereas all other district 
productivity is below the average. Tuensang and Phek performance is very low 
compared to all districts. However, lack of data for a longer is a constraint to draw any 
conclusions with regard to productivity 
 
 
 
 

Table 2.7: District wise data on ponds, acreage and Fish production in Nagaland 
 2008-09 2008-09 2008-09 2008-09 2001-02 2001-02 
District Ponds Acreage  Fish 

prodc. 
Productivity  No. of Ponds Fish 

production 
 Number  Ha Mts (Mt/ha) Number  Mts 
Kohima 1239 114 1860 16.32 460 900 
Dimapur 6188 1295 3594 2.78 130 420 
Mokokchung 1526 198 410 2.07 340 800 
Tuen-sang 833 948 229 0.24 140 606 
Zunheboto 1289 137 136 0.99 100 570 
Mon 599 43 65 1.51 130 620 
Wokha 1625 246 759 3.09 110 520 
Phek 1238 262 253 0.97 150 810 
Pherene 1412 156 310 1.99 X X 
Kiphire 659 104 142 1.37 X X 
Long- leng 690 48 91 1.90 X X 
Total 17298 3551 6175 1.74 1560 5247 

 

2.7. Forests and Biodiversity 

The forest cover in Nagaland is 134,464 km2 17 , which is 81.2% of the states 
geographical area. In terms of forest cover, the state has only 10% of the area or 1274 
km2 which can be classified as dense forests. As per the Champion and Seth 
Classification, the types of forests found in Nagaland can be classified as Northern 
Tropical Wet Evergreen Forests, Northern Tropical  Semi- Evergreen  Forests, Northern  
Sub- Tropical Broad  Leave  Wet Hill  Forests,  Northern  Sub-Tropical Pine Forests,  
Northern Montana Wet Temperate Forests and Temperate Forests. 

About 36% of the forest cover is moderately dense covering an area of 4897 km2, and 
54% or 7293 km2 of the total forest cover is open forests15.  85.83 km2 of  is under 

                                                           
17 Forest and tree resources- Nagaland, Report on State of Forests in India, 2009 
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reserved forests, 192.46 km2 is under purchased forests, 507.56 km2 is protected 
forests, 20.35km2 is protected for wild life sanctuary, national parks cover 20.02 km2 and 
12455.77 km2 area is under village forests18. One of the peculiarities of Nagaland is that 
92.51% of the area is under private ownership (see Figure 2.10). 

 

 

    

S No. 

Ownership of 
Forests in 
Nagaland 

2008-09 
(km2) 

% of 
total 
area 

1 State 1008.23 7.49 
2 Private 12455.77 92.51 
  Total 13464.00 100 

 

Figure 2.9: Forest cover and forest cover density19 distribution and forest ownership in 

Nagaland20 

Nagaland is located in one of the 25 hotspots of the world in terms of biodiversity. The 
state supports approximately 2,431 species belonging to 963 genera and 186 families 
under angiosperms. Gymnosperms also register their presence with 9 species, under 6 
genera from 5 families21. Various species of Bamboo, Cane and Orchids are grown and 
harvested for commercial purpose in the state. About 20 species of medicinal plants, 

                                                           
18 Statistical Handbook of Nagaland, 2009  
19 State of the Forest Report, Nagaland, FSI, 2009 
20 Statistical handbook, Nagaland 2009 
21 See list in http://nagaforest.nic.in/Biodiversity.htm 

 

 

(a) Forest Cover Map 
of Nagaland 
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which also have high commercial value and are found in the state , such as Conitum 
ferox, ginseng, lemon grass, Aconitum heterophyllum, Smilax china, Tagetes minuta, 
Taxuz bacata and Valeriana wallichii etc. The faunal diversity in the state is also rich with 
rare birds and animals. There are about 32 species of mammalian fauna, 65 species of 
avian fauna, 42 fish species belonging to 10 families and 24 genera, and 9 species of 
reptilian fauna. A few areas of the state are still pristine and harbour a wide variety of 
endemic species of plants, animals and micro-organisms and that of fauna such as 
mammals, birds and reptiles are listed in.  
 
2.8. Energy 

The state has a very small electricity generation capacity derived from diesel, biomass 
and hydro power generating systems. The total installed capacity of generation in 2012 
was 27.5 MW22.  Bulk of the energy is purchased from the central grid which tends to 
vary from peak to off peak season, since the main supply of electricity from the grid is 
from hydro-electric sources. During the months of November to June, where the 
generation capacities are low, the supply of electricity to the state varies from 50 MW for 
peak hour supply and 30 MW during off peak hours, while for the months of July to 
October, the supply of electricity to the state is as high as 110 MW (See Figure 2.10). 
 
The per capita consumptions are very low. The current per-capita energy consumption of 
Nagaland is 110 kWh, while the national average is 700 kWh. The consumer wise 
consumption of electricity is shown in Figure 2.11. Bulk of electricity consumption in the 
state which corresponds to 55% of the electricity supplied is by the domestic sector. 
Nagaland is one of the states, which has a fairly high level of household electrification, 
both rural as well as urban. The main reason for low level of consumption is supply and 
infrastructure constraints 

                                                           
22 Power department, Govt. of Nagaland 

Electricity Generation Electricity Consumption 
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Figure 2.10:  Trends of electricity generation in KW, consumption in Million KWH in 
Nagaland and consumption by sector23 

Figure 2.11: Distribution of electricity consumption (figures in Million KWH) across sectors 
in Nagaland as of 2007-0824 

2.9. Habitats and Transport 

As per the 2011 Census, Nagaland has a total of 26 towns or urban centers, which 
include the 11 district headquarters.   

Table 2.8: List of 19 statutory and 7 Census towns of Nagaland 

Kohima Dimapur Mokokchung 

Tuensang Mon Wokha 

Zunheboto Phek Kiphire 

Longleng Peren Jalukie: Peren 

Naginimora: Mon Poghoboto: Zunheboto Tseminyu: Kohima 

Medziphema: Dimapur Mongkolemba: Mokochung Pfutsero: Phek 

Chentongya: Mokokchung Alichen: Mokokchung Impur: Mokochung 

Aghunato: Zunheboto Tizit: Mon Bhandari: Wokha 

Tuli: Mokochung Akuluto: Zunheboto  

Source: Provisional Census 2011, Census of India 

Nagaland has not only seen growth in the number of urban centres, but also a growth of 
urban population in the last decade.  From a total of 11 towns as per the 2001 census, 
the state now has 19 statutory towns and 6 census towns.  Further, there has also been 

                                                           
23 Source: Department of Power, Nagaland 
24 Statistical Handbook, Nagaland, 2008 
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a change in the grade of towns, with towns being upgraded from Grade V to Grade IV 
and from III to II and even from II to I.   

One of the reasons for the increase in Urban population could be climate related stress 
and migration from rural centres to urban centres.  The following gives a broad overview 
of the demographic profile and growth of urban centres in Nagaland. 

As per the provisional population Census 2011, the total population of the state stood at 
19,80,602.  Of this the rural population stands at 14,06,861 and the urban population 
stands at 5,73,741. 

Dimapur district has the highest urban population of 1,97,277, comprising of 34.8% of 
the total urban population of the state.  While the district of Mon has the largest rural 
population of 2,15,953, comprising of 15.35% of the total rural population of the state. 

The lowest rural population of 42,984 and urban population of just 7,609 are both 
recorded in Longleng district, accounting to just 3.06% of the total rural population and 
1.33% of the total urban population of the state respectively. 

The transport sector of the state has also seen a substantial growth in the last decade, 
particularly with an increase in personal transport.  The average growth rate of the 
vehicle population of Nagaland has been in the region of 5-7% in the last decade. 
However, a worrying trend from a climate change point of view is the substantial growth 
of the personal vehicle segment. The current distribution of vehicle mix indicates that 
there is a faster growth rate in the personal car and SUV segment along with trucks and 
multi-axel vehicles, with two-wheelers not very far behind.  The graph above clearly 
indicates that the fastest and the highest growth rate is of private cars and SUVs, with 
the trucks also having a steady growth rate along with 2 wheelers.  The growth rate for 
cars has been in the region of 5% per annum for the period of 1998-99 to 2009-10, with 
the growth rate for the years 2008-09 and 2009-10 being in the region of 7% per annum.  
This trend is 
also for 2 

wheelers. 

 



33  

 

 

 

 

 

 

Figure 2.12: Vehicle mix and growth trends in Nagaland25 

 

2.10.  Infrastructure – Airports, Railways and Roads, Telecommunication 

Nagaland has 474 km of National Highways and around 1,032.5 km of State Highways26. 
The state has road density of 80 km per 100 sq km. The state is well connected with 
Assam, Nagaland and Manipur through National Highway (NH)-61, NH-39, NH-36, NH-
150 and NH-155. Agencies maintaining roads in the state include the Public Works 
Department (PWD) and Border Roads Organisation of the Government of India. 
Nagaland State Transport provides road transport across Nagaland, covering 112 routes 
and 21,300 km, daily. The railway station at Dimapur connects Nagaland to rest of the 
country via Assam. Nagaland has one operational airport at Dimapur. A second airport is 
being planned for Kohima.  
 
As of August, 2010, Nagaland has 62 telephone exchanges and 45,582 wire line 
connections, 29710 CDMA connections, 221194 GSM connections provided all by BSNL 
through the Northeast-II circle of Bharat Sanchar Nigam Limited (BSNL). No of 
telephone connections provided by BSN as of 2010 were 4,788 and the total number of 
mobile phone connections provided by BSNL were 250,36427. Broadband service in the 
state is also provided by Sify, Reliance, Tata Indicom and Airtel. Department of telecom 
is implementing the scheme for augmentation, creation and management of infra-district 
Sub Divisional Head Quarters-District Head Quarters Optical Fibre Cable network in the 
state. There are 328 post offices in the state apart from private parcel and postal 
services. 
 
2.11. Education 
 
Nagaland as of 2007-08, has 69 higher secondary schools, 337 high schools, 465 
middle schools, and 1662 primary schools28. Other professional institutions include 3 

                                                           
25 Source: Regional Transport Department, Nagaland 
26 Sources: Ministry of Road Transport & Highways, NeDFI databank, as of 2003-04  
27 All data from Bharat Sanchar Nigam Limited 
28 Number of institutions at school level. Statistical Handbook of Nagaland, 2009. 
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nursing colleges, 6 teachers training colleges, 3 it is, 6 Hindi training institutes, and 1 
school of Music. The Nagaland University (NGU) offers bachelors, masters and doctoral 
degrees in science, humanities, education, social science, technology and management.  
Directorate of Technical Education was established in July 2009 to focus on technical 
education. It has approved 117 seats for medical and 185 seats for engineering courses 
in the state. Major activities of the Department of Higher Education include awarding 
scholarships, construction of academic and other buildings, employing quality manpower 
and providing them regular training. Major activities of the Department of Higher 
Education include awarding scholarships, construction of academic and other buildings, 
employing quality manpower and providing them regular training. 
 
2.12 Health 
The Department of Health and Family Welfare manages the health of 1.98 million 
population of Nagaland through a network of hospitals, Community Health Centres, 
Primary Health Centres, and Sub Centres, doctors, paramedical staff and nurses. The 
key health statistics of the state is indicated in Table 2.9. The Department is running a 
total of 6 central and state programmes that cover major health issues of the state.   
 
 
 
 
 
 
 
 
 
 

Table  2.9: Demographic, Health and socio-economic statistics of Nagaland 
Item Nagaland India Item Nagaland India 

Total population29 (in million) 1.98 1210.19 Sex Ratio28 931 940 
Decadal Growth28 (%) -0.47 17.64 Maternal Mortality Ratio30 NA 254 
Birth Rate31 17.2 22.5 Population below Poverty line 

(%) 
32.67 26.10 

Death Rate32 3.6 7.3 Schedule Caste population         
(in million) 

0 166.64 

Total Fertility Rate33 3.7 2.6 Schedule Tribe population          
(in million) 

1.77 84.33 

Infant Mortality Rate29 26 50 Female Literacy Rate28 (%) 76.69 18.12 
      

 
                                                           
29 Census 2011 
30 SRS 2004-06 
31 SRS 2011 
32 SRS 2009 
33 NFSH 2009 
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The current climate related disease prevalence in Nagaland include the Vector borne 
diseases; Water  borne diseases; other infectious diseases such as Tuberculosis (TB), 
and Acute Respiratory Diseases (ARD). As of 2009, the total cases reported for these 
diseases in Nagaland were 14, 02, 77 (See Figure 2.12). Acute Respiratory diseases 
being the largest cause of morbidity in the state. The trends of cases detected for each 
of these diseases is described in the following section. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.13: Percentage of cases detected in Nagaland under  
different climate related disease category34 

 

 

 

 

 

 

 

 

 

 
                                                           
34 IDSP, Department of Health, GoN 
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3.0 Current Concerns and                                 
Management of the Sectors 
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Box 3.1.: Model and methods used for the 
projections 

For climate change projections, simulation data 
from the global climate model, HadCM3 from the 
Hadley Centre, UK (Collins et al., 2001) has been 
used. HadCM3 has been used recently for 
generating climate change projections for various 
parts of the Indian subcontinent (Kumar et al., 
2006).  

 

GCM and SRES scenario used: In this report, 
data from the HadCM3 global climate model 
downscaled by PRECIS model, a regional climate 
model for downscaling climate projections (see 
Kumar et al., 2006), is used. The combination of 
HadCM3 and PRECIS models is known as the 
HadRM3 model. The pathways for atmospheric 
greenhouse gases (e.g. CO2, CH4, N2O, CFCs) 
were prescribed from the SRES A1B mid-century 
(2021-2050) projections.  

Climate change projections were made: 

· For daily values of temperature (average) 

· For daily values of precipitation 

· At grid-spacing of 0.44250  latitude by 
0.44250  longitude 

 

Derivation of district-wise data: Data derived 
from the PRECIS model outputs (which had a 
grid spacing of 0.4425° latitude by 0.4425° 
longitude) was regridded to 0.2° in latitude and 
0.2° in longitude. This ensures that enough grids 
fall inside each district. Then, the data was re-
aggregated (as averages) at the district-level. 

 

3.1. Water 
3.1.1. Current concerns 

Problems of aplenty and scarcity: During the monsoon period from May to September, 
water is aplenty in Nagaland as about 1800-2250mm of rain falls during this period. The 
entire agriculture activities are carried out during monsoon in Jhum lands and terraces 
along the slopes of hills, with water from channels drawn from springs that are charged 
during this season or through traditional means such as Zabo. The lean season 
spanning over October to April sees hardly 
any rains, and as a result the entire Nagaland 
faces water stress, especially during water 
scarcity. 
 
Drying of springs and water  channels: The 
water channels drawn from the perennial 
springs are being reported to have gone dry 
by farmers.  Jhuming practices, with cycles of 
9-10 years and at times even as less as 6-7 
years have denuded most of the  forest areas 
that house the source of the springs, leading 
to loss of the spring recharge capacity.  
 
Land ownership: Nagaland being a special 
tribal state, authority over land and its 
resources is largely vested with the 
communities and the government has to seek 
their permission to develop the resource. So 
far, sharing this resource for larger good, has 
been limited, and local conflicts and quarrels 
over water complicates the matter. Therefore 
most of the water recharge zones of the 
springs are inaccessible, and hence scientific 
maintenance of the same is limited.  
 
Under realization of ground water: Low lying 
areas of the state to a certain extent though 
are using underground water for irrigation, 
however, hydrological surveys have revealed 
fine grained nature of the aquifer materials 
indicating low water yields,  heavy draw down 
and the depth of the peizometric surface at 
more than 6m depth. Also the chemical quality 
of underground water in the valleys and the 
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foot hills are not uniform.  
Rapid urbanization: Further, with rapid urbanisation and developmental activities in the 
hilly areas in the last few years coupled with increase in population the demand and 
need for fresh water resources in all sectors is increasing tangentially, posing a 
challenge for the state. Further, climate change is likely to exacerbate the vulnerability of 
the state, as water availability might decrease further.  
 
As of 2008-2009, according to the survey carried out  by the Bharat Nirman Programme 
for Rural water supply- a programme of the  Ministry Rural Development35,  731 
habitations  are still uncovered, 614 habitations have slipped back in terms of their 
coverage and as of 1.4.2011, quality of water is poor in 166 habitations, mainly affected 
by iron contamination. 
 
3.1.2. Managing Water resources in Nagaland 
Water resources in Nagaland in terms of resource augmentation, demand and supply 
side management, and water quality management is handled  by the Department of 
Irrigation and Flood control, Department of Soil and Water Conservation, Department of 
Public Health Engineering and the Nagaland Pollution Control Board.  The Private sector 
also plays a significant role in distribution of water during the lean period. A brief 
description of the ongoing activities of the department is given in the following section36. 
 
Department of Public Health and Engineering 
 
PHED in Nagaland is mandated to provide Safe Drinking Water and adequate sanitation 
for people of the State in both rural and urban areas. Under the Accelerated Urban 
Water Supply Programme (AUWSP) of the JNNURM and the MoUD-ADB-North Eastern 
Capital Cities Development Programme (NECCDP), the department has created 
infrastructure for water resource augmentation and water resource distribution in 
Kohima, Phek, Zunheboto, Wokha, Chumukedima, Mon, and Tuensang towns. Through 
the Bharat Nirman – Rural drinking water programme between 2005 and 2009, the state 
has cumulatively made safe drinking water accessible to 731 uncovered habitations, 
restored access of 614 habitations that had slipped back and restored the quality of 
water of 46 habitations37.  In 2011, the quality affected habitations were 166, out of which 
only 23 habitations have been treated8. The Department, also does conservation of 

                                                           
35 ddws.gov.in/bharatnirman/ DMU-Report.pdf, accessed on 8th Dec 2011 
36 : 1,4http://nlsic.gov.in/chapter/flood_control.htm, accessed in Oct, 2011; 
8Sources: http://nlsic.gov.in/chapter/soil&water.htm; Selected case studies of traditional rain water 
harvesting and Artificial recharge, Central Ground water Board, 2011, 
http://cgwb.gov.in/documents/Case-studies-RWH-AR-May2011.pdfhttp://nlsic.gov.in/chapter/phed.htm;   
The draft Annual Plan, 2011-2012, Govt. of Nagaland,  Annual report 2010-2011 of the Nagaland Pollution 
Control, Board 
37 DMU report, Ministry of Drinking Water and Sanitation, Rajiv Gandhi National Drinking Water Mission- 
Bharat Nirman: Rural drinking water, 2010. 
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water resources in and around their catchment areas and undertakes public awareness 
campaigns for communalization of water resources, which enables rural communities to 
manage their water resources and related infrastructure.  Additionally the department 
undertakes the task of restoration and revival of old water bodies such as wells and 
lakes. 
 
 
Department of Soil and Water Conservation:  
 
The mandate of the department includes Conservation of water resources with a focus 
on enhancing agriculture production and its sustainability in the state and increasing 
drinking water potential in the rural areas.  Ministry of Agriculture, IWMP, Prime 
minister’s package, funds from State plan, and Negotiated loans from various agencies 
(e.g NABARD, World Bank, etc.)  are some of the sources from which funds are used for 
the various activities of the department. For scientific and technically sound 
implementation of various works, the department regularly monitors meteorological 
parameters across the state. It also monitors soil status and land use through manual 
surveys and remote sensing.  Jhum cultivation has slowly degraded the biodiversity of 
the forests of the state and hence in order to optimize Jhum cultivation, the department 
undertakes integrated water shed management that includes activities related to soil 
moisture conservation, water conservation, land management38, and anti erosion and 
anti soil runoff. The department also undertakes stream bank erosion control to protect 
river banks from heavy rainfall runoff, floods and change in river course.  To augment 
water resources, the department is restoring existing water bodies such as traditional 
wells, water holes, lakes and building water conservation structures. Drinking water 
sources in rural areas is being created by the department through rooftop water 
harvesting structures, and through catchment area treatment of springs in some areas of 
the state. 
 
Department of Irrigation and Flood Control 
 
The main activities of the Department are construction of Irrigation Projects; 
Groundwater Development, Command Area Development and Flood Management 
through Anti-erosion/Drainage/ Flood Mitigation works. The Department also conducts 
Irrigation Census every five years in consonance with all the States of the country. In 
addition, the Department undertakes the civil works of Land Record & Survey 
Department, and Land Resources Development Department Nagaland.   
 

                                                           
38 Mechanized land development is carried out through narrow bench terracing, wide bench terracing, 
and contour bunding. 
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Funds from the Accelerated Irrigation Benefit Programme (AIBP), the Bharat Nirman 
Programme (BNP), the Command Area Development and Water Management 
Programme (CADWMP) of MoWR, and the NLCPR -Non Lapsable Central Pool 
Resources, and the planned State budget are being used for development of irrigation 
potential in the state through minor irrigation projects.  As per the 4th Minor irrigation 
census, the State has created an irrigation potential of 103740 ha. The minor irrigation 
projects are currently funded by the AIBP. The minor irrigation works include 
construction of irrigation channels dug along the contour of the hills and diverting water 
from streams, construction of head works at spring source and tapping water through 
gravity channels along the contour, and construction of reservoir/irrigation tanks in hilly 
areas, and in valleys facilitating irrigation through pumping of water by lift irrigation from 
rivers/streams and dug wells. The Tsurang small irrigation project in Mokokchung district 
is being implemented through NLCPR and is going to add 1500 ha area under irrigation. 
The Dzuza medium irrigation project under Nuiland subdivision of Dimapur is awaiting 
finance clearance from AIBP that will add 9540 ha under irrigated area in Nagaland.  
 
The Flood Management Programme of MoWR Nagaland is funding anti erosion works 
along the rivers of Dhansiri,  Chathe, Nkwareu,  Milak,  Tizit and  Dikhu to protect 
Dimapur area, suburban areas of dimapur district, Jaluki area, Tuli town, Tizi town, and 
Nagani mora town respectively. Only once in 2007-08, the department has undertaken  
Large scale anti land slide measures such as building retaining walls and  seepage 
control through concrete lining using Additional Central Assistance (ACA) to protect  
irrigation structures, command areas, and other government infrastructure. Repair and 
renovation of minor irrigation structures, however is an ongoing process, which are 
executed through funds acquired from the state plan.  The private infrastructure is 
hardly protected. Additionally, drainage works for the Dimapur airport has been 
undertaken so far using funds from the North Eastern Council.  Drainage systems for 
Dimapur town and its suburban areas is yet to be implemented though funds from the 
NRCD programme of the MoEF have been granted. 
 
Nagaland Pollution Control Board 
 
NPCB lays down standards of treatment of sewage and trade effluent to be discharged 
in streams and monitors the discharge of the same in the streams through water quality 
monitoring. Special campaigns have been launched to monitor water quality in three 
rivers in Nagaland, namely, Dhanasiri in Dimapur, Chathe in Medziphema and Dzu in 
Kohima. The National Water Quality Monitoring Programme (NWMP) is the main source 
of funding of these activities 
 
The Private sector 
 
Nagaland, in the lean period suffers from acute drinking water shortage. Private players, 
access water from perennial streams originating in privately owned lands and sell the 
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water to general public. There is no regulatory mechanism to guide the supply and 
demand side management of water from these sources. 
 

3.1.3 Adequacy of current institutional set up and its programmes and activities  

The Department of Soil and Water Conservation (DSWC)  and the Department Irrigation 
and Flood Control (DIFC), though are undertaking anti landslide works, soil 
conservation, and land management activities that stabilize the top soil,  maintain its 
nutrient status, and also help optimization of Jhum to a certain extent, but: 

· The activities of the departments are stand alone in nature,  
· Actions implemented are mostly reactive and not proactive  and based on sound 

scientific assessments   
· Programmes do not cover the entire state comprehensively,  
· The actions taken by each department mostly are not synergized and located at 

one place to have an effective solution 
  
For example, the Public Health Engineering Department and the Soil and Water 
conservation Department working towards ensuring drinking water security do not yet 
have the infrastructure and technical inputs to design storage of excess water / or allow 
excess water to recharge springs  that almost entirely flows  out as run off during the 
monsoon, leading the state to a water scarcity situation in the lean period when water 
resources go dry as there is hardly any rain fall.  

Similarly the Irrigation and Flood Control Department also has to map soil erosion and 
land slide prone regions to plan and systematically implement anti land slide works and 
implement measures for protecting soil from getting eroded. 

An integrated approach by the departments would be effective in implementing their 
various programmes – to start with for efforts towards augmentation of the resource, 
plans can be made in tandem by each department, to undertake the  the activities, for a 
given area and sequentially implement the same.  For example, once the area of 
intervention is chosen, the Irrigation and flood control can implement works for irrigation 
development, soil and water conservation can simultaneously do the water shed 
development activities that incorporate soil conservation and drinking water 
augmentation, the PHED can move in by arranging for distribution and management of 
drinking water to the population\. The departments in this case have to identify as to who 
will undertake water recharge works and maintenance of water bodies etc. and specify 
the same in the integrated plan. 

3.2. Agriculture 

3.2.1. Current Concerns of Agriculture and horticulture crops: 
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Water Related concerns: Nagaland agriculture is mainly dependent on rain. As the state 
topography is hilly excessive rainfall received is lost due to high surface runoff leading to 
less absorption of moisture into the soil and loss of nutrients that are required for crops 
impacting crop productivity. Also the state lacks adequate facilities for storing the rain 
water causing water scarcity during Rabi season. Out of total rainfall, more than 80 
percent is received during Monsoon and Pre Monsoon period (ICAR 2010). Scanty rain 
is received during post monsoon and winter season which is also the season for 
cultivating Rabi crops.  

During monsoon most of the rain water gets drained into the streams as surface runoff, 
quick base flow and sometimes small quantity of water gets stored in few farm ponds 
constructed on the hill terraces. However, due to high seepage rate (about 45-70 
litre/m2/day), the ponds cannot hold the water on a long term basis. The department in 
order to reduce water seepage undertakes ponds improvement programme .water 
retention capacity of these small farm ponds reduced drastically.   
 
 
 
 
 
 
 
 
 
 
 
 

Pic: UK Sharma Centre for Natural Resources Management 
 
 
The irrigation and flood control department programme has been creating  irrigation 
potential in the state due to lack of developed land in the command area and mono 
cropping pattern followed by farmers available water potential is not adequately utilized. 
 
Erratic and heavy rains lead to landslide and damages to Irrigation infrastructure 
affecting agricultural activities in the command area. Due to lack of sufficient funds the 
department was not able to undertake restoration works of damaged structures timely. 
 



43  

 

Soils: In Nagaland soil erosion is the major driver in changing soil texture, quality and 
characteristic.  Soil erosion due to heavy rain lead to increased acidity of soils because 
Calcium, Magnesium and Sodium minerals are washed out from soils and at  the same 
time  mineral like Iron, Copper and Aluminum in the soil becomes toxic to plants. The 
mineral imbalance lead to reduced Phosphorus availability to the plant affecting the 
growth of rice plant. Apart from external factors in Tuensang and Kohima districts the 
soils are normally low in potash levels leading to poor synthesis of protein for the plant.  
 
Soils of the state based on internal drainage are classified into excessively drained and 
somewhat excessively drained. About 1325,000 ha of such type of soils present in the 
state and cultivation of crops in such soils will reduce to the productivity (Report of Soil 
and water conservation department 1980). Based on erosion the soils are classified into 
severe and moderate steep and about 1313,000ha land is of this classification where 
crop productivity  
 
As mentioned above sixty percent of land in Nagaland is under Jhum cultivation and this 
traditional practice accounts for 70 percent of soil loss, degradation of land and 
deterioration of water resources. ICAR  in 2008 has estimated that  without any soil 
conservation measures  the soil loss in jhum cultivation area will be about 40-90 tones  
per hectare (ICAR Complex, NER, Shillong). Apart from soil loss other adverse effects of 
Jhum are  
 
 · Polluting the air 
 · Problem in phosphorus fixation in the soil 
 · Reduction in water table and soil moisture 
 · Increased flood in the foot hills 
 · Increased sedimentation load in rivers 
  
Sixty percent of the total geographical area of the state is affected by different types of 
land degradation (National Bureau of Soil Survey & Land Use Planning 2000). Soil 
erosion is the major problem in Nagaland which is followed by chemical deterioration 
due to acidity and nutrients loss.  
 
Soil degradation is also taking place in the state due to high  pressure on land for 
increasing crop production to meet continues demand for agriculture products on 
account of raising  population. 
 
Other factors: Due to lack of awareness & technical skills (SREP 2007) with the farmers 
they follow the traditional farming system and poorly respond to adopt new agricultural 
technologies. 
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In Nagaland, 90 percent of land belong  to the individuals and the land is divided into 
small sizes and scattered in different locations. In such situation it is very difficult for 
adoption of technologies resulting in low productivity and the other reasons of low 
productivity are: 

· Non usage of inorganic fertilizers, 
· Timely non receipt of  quality inputs  
· Increased incidence of natural calamities and degradation of prime agricultural 

land .The natural calamities include landslides, higher incidence of floods near 
river belts, high wind speed and recurrent droughts. 

· Poor service delivery system  
· Weak institutional credit delivery system (per hectare credit disbursement is one-

fifth of the national average), negligible agro-processing and post-harvest 
management, poor transport and market infrastructure. 

· Due to use of low yielding varieties.  
 
 

 

3.2.2 Current Concerns of the Livestock sector 
 
The annual report shows that there are not many issues related to livestock diseases in 
the state. However, swine fever among pigs is the major cause of concern but the state 
lack facilities for confirmatory diagnosis and provides timely vaccine to control the 
disease. 
 
The department has not so far developed systematic disease reporting system like other 
states in the country leading inaccurate assessment of disease status of the state.  
 
The department extension activities are carried out by the department field staff. Without 
relevant training materials to address the problems of farmers especially pig producing 
households.  
Among pig rearing households farmers lack knowledge on 

· Care of sows during pregnancy and lactation,  
· Efficiently usage of household crop by- products that contribute to increased 

weight gains of pigs (ILRI 2008) resulting in slow weight gains among pigs.  
· Health care management (medication and vaccination)   

 
Although the state has high percentage of crossbred population among large ruminants 
the feeding systems of cows are still traditional. Due to poor management of cattle sheds 
there is a scope for increased incidence of parasitic diseases and mastitis especially in 
crossbreds. 
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The state has high poultry population (mostly back yard), but due to lack of timely 
preventive health care support high mortality among checks are reported  
 
Farmers does not allocate field for fodder cultivation as the priority is for crop production. 
In Nagaland the land allocated for fodder cultivation is estimated as 0.16 per cent of the 
gross cropped area as against 2.3 percent (ILRI 2007) of national average. Most of the 
animals depend on common grazing lands which are low nutritive value. The crossbreds 
require good feed to maintain the milk production but often farmers does not feed them 
as they are to be procured from the outside by paying high price. 
 
Due to heavy rains heavy loss of soil nutrients will occur which in turn affect the fodder 
quality. Feeding such fodder having mineral deficiency  would cause incidence of 
digestive disorders, increased incidence of haematuria and reproductive disorders like 
retention of placenta and infertility cases are likely to increase due to mineral deficiency. 
 
3.2.3. Current concerns of the Fisheries Sector 
 
Management of ponds appears to be a serious concern in the state. Most of the ponds in 
the state are rain fed and all of them would dry during summer months impacting the 
productivity of fish. Also poor maintenance of water bodies by people results in growth of 
weeds and heavy siltation affecting the fish production. Increase in weeds and 
deterioration of water quality in ponds lead to stress to the fish and suppress the immune 
system resulting in reduction in resistance of the fish and consequently fish become 
susceptible to pathogens present in water.  Most of the water bodies are deficient of 
nutrients and depleted oxygen affecting the productivity. In Dimapur district the decline 
of water level is seen in most of the ponds during summer. Lack of technical knowhow in 
fish farming among farmers resulting  in poor production of fishes. 
 

3.2.4. Management of Agriculture sector in Nagaland 

The Department of Agriculture  
Agriculture Department seeks to promote technically sound, economically viable, 
environmentally non-degrading and socially  acceptable, sustainable agriculture 
development in the state that also creates more rural jobs using the resources: land, 
water and genetic endowment. In order to do so the state envisages increasing the 
cropped area from 13 percent (2004) to 30 percent by 2010. The increased crop area 
will have intensive technologies with inputs and value added processes. Apart from this it 
hopes to increase in irrigated land area from 49000 ha to 165000 ha) through 
transformation of subsistence agriculture to organic agriculture in a sustainable manner, 
promotion of  commercial agriculture and promote agri- business  in a sustainable 
manner by extending demand driven service, and promotion of rain-fed farming. 
 

Table 3.1.: Key programmes implemented by the Department of Agriculture 
No Programme Programme focus  Strengths/Gaps  
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1 Nagaland Agriculture 
Marketing Board 

To provide marketing support 
farmers 

Due to scattered nature of villages market access to 
farmers is difficult. Lack of market access demotivating 
to increase the production.  

2 Formation of cropping 
zones 

To generate marketable surplus 
production within a concentrated 
area. 

Farmers get more options to produce market demand 
driven crops.  

3 Organic Cultivation 
 

To make state as organic and in 
long help farmers to get 
premium price for their produce. 

Potential organic markets are yet to be explored. 
Control use of excessive fertilizers and pesticides  

4 Rashtriya Krishi 
VikasYojna (RKVY)   

To achieve 4 percent agriculture 
growth. 

Productivity of several crops have increased  

5 Distribution of Improved 
seeds 

To increase the productivity and 
ensure higher income to farmers 

Too much dependence on outside for HYV. 
Higher threat for local varieties in a long run is observed 
if the state continuously depends on HYV.  

6 Manure and fertilizers Improve the soil fertility and 
production 

Contributing to productivity augmentation  

7 Research and 
development through  
State Agriculture 
Research Station 
(SARS) 

To conduct need based 
technical research  

Research focus on  traditional varieties and their 
adaptation capacities to increased temperature seems 
to be not in the agenda 

8 HRD through Integrated 
extension training centre 

To build the capacities of 
farmers and field staff  

Extension system is mainly confined to input distribution 
Farmers suffer from lack of timely advices on good 
management practices..   

9 Sustainable 
development of 
sugarcane based 
cropping system 

To encourage the farmers to 
take up sugarcane based 
cropping system for enhancing 
the income 

It is a high water intensive crop 
Without assurance of timely irrigation productivity may 
be difficult... 

10 Pulses development 
programme 

To popularize both traditional 
and non-traditional pulses 
production in the state.  

There is a scope for increasing he productivity as the 
state has high potential   

11  
Oil seeds development 
programme 

To popularize oil seed cultivation 
in the state with modern 
technologies to achieve self 
sufficiency and improve 
economic condition of the 
farmers 

Contribute to productivity enhancement but with weak 
extension system adoption of technologies may take 
longer time. 

12 Maize development 
programme 
 

To encourage farmers to take up 
both high yielding varieties as 
well as local cultivars.  

Contributing the productivity enhancement and protect 
extinction of local cultivars  

13 Jhum intensification and 
extension of cropping 
phase  
 

To increase the Jhum cycle for 
increasing productivity by 
adopting improved farming 
practices and indigenous fallow 
management system.  

More area has to be brought under permanent 
agriculture.  
Productivity in Jhum area increased 

14 National watershed 
development project for 
rainfed areas 
(NWDPRA)  

To take up micro watershed 
projects and treat land for 
improving productivity  

Improves the soil strength and contribute to the 
productivity enhancement  

15 Farm mechanization To improve efficiency in farming 
operations.  

Mechanization improves farm efficiency in the farm 
operations and addresses the shortage of labour issue. 

The Department of Horticulture  
 
The department has not come with a specific policy except organic farming under overall 
government policy. The Department of Horticulture Implements several programmes in 
the state to augment the horticultural production and productivity in the state. Key 
programmes of the departments are as under. 
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Horticulture Technology Mission: The objective of the scheme is to improve the 
production and productivity of horticultural crops by harnessing the potential of the 
region. Special emphasis is given to “low volume, high value, and less perishable 
horticulture crops. The programme shall contribute to increased incomes of the poor 
through productivity augmentation. However, lack of markets access the farmers are 
selling the horticultural products at a low price. 
 
RKVY: it is implemented in areas where the technology mission could not be covered. 
The main focus of the programme was on post-harvest management with an overarching 
objective of increasing the productivity up to 4 percent. The post harvest management 
seems to have low/poor infrastructure to store high value added horticultural products. 
Due to lack of facilities to sell the products in larger markets most of the farmers sell the 
products in open market on roads resulting in some wastage. The losses on account of 
post-harvest could increase with the rise in temperature.  
 
NEC scheme. The scheme is not implemented as a regular programme. The programme 
is mainly focused on area expansion and marketing of horticultural products. 
 
State Plan: Under 13th Finance commission 11 horticultural warehouses were planned. 
These   ware houses will have all facilities for storing, grading, packing, cold room for 
longer period storage of horticultural products.  The government has developed climatic 
zone wise the policy and accordingly the department has been advised to implement 
programmes.  
 
Department of Animal Husbandry  
 
The Department envisages to attain self-sufficiency in meat, milk and eggs; Produce 
meat, milk and eggs through peoples participation; Create white revolution in the state; 
Create self-employment opportunities for farmers living in villages; Produce livestock 
products organically for economic development of the state; Produce surplus for value 
addition and exports; and Provide intensive health care service at farmers door step. To 
reach the vision the department is implementing ten programmes sourcing funds from 
state government and central government. 
   

Table 3.2.: Key Programmes Implemented by the Department of Animal Husbandry 
No Programme Objectives Strengths/gaps 
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1 Bovine development To improve milk productivity   of 
local animals through 
crossbreeding programme. 

Through cross breeding 
programme the crossbred 
population increased to more 
than 45 percent.  
 
Monitoring of blood levels in the 
field is lacking resulting in 
increased exotic blood levels 
which in long turn can impact the 
productivity 

2 Cattle induction To improve milk production by 
inducting superior quality animals  

Lack of timely health and 
extension services may 
jeopardize the programme 

3 Community dairy project To improve income levels of poor 
farmers through dairy programme 

To ensure higher yield it is 
essential to feed animals with 
quality feed and fodder which is 
a key constraint in current 
situation 

4 Model dairy project To create milk marketing facilities 
through milk processing units. 

Location of units still seems to 
be not ideal which is the reason 
contributing to low capacity 
utilization of dairy plants. 

5 Poultry and duck 
development 

To improve local germplasm 
through supply of quality checks. 

The growth of the poultry sub 
sector is showing encouraging 
trend. However, lack of 
preventive health services 
seems to be a setback. 

6 Sheep and goat development To improve quality of small 
ruminants through supply of 
quality kids. 

The programme is contributing 
to growth of the sector. 

7 Feed and fodder programme To demonstrate good 
management practices in feeding 
through establishing farms  

Much data is not available on 
this font. 

8 Piggery development 
programme 

To improve quality of local pigs 
ruminants through supply of 
superior quality piglets. 

Monitoring seems to be a weak 
area. This is attributed to low 
weight gain in pigs. 

9 NEPED To improve quality of pigs through 
selective breeding and building 
capacities of farmers. 

The approach contributes to 
adaptation of local breeds to 
local conditions. However, 
monitoring the performance of 
local animals seems to have not 
been documented. 

10 Swarnajayanti Gram 
SawrozgarYojana (SGSY) 

To enhance incomes of poor 
through implementation of pig 
rearing programme. 

Pig rearing through community 
mobilization will upscale good 
practices in a shorter duration.  
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Department of Fisheries  
The primary objective of the Department of Fisheries is to strengthen the state economy 
through aquaculture. It aims at maximizing fish production and enhancing productivity to 
the level of self-sufficiency. With these objectives in view, the Department is making all 
effort to augment fish production by implementing a number of schemes and diversifying 
its activities in various areas and resources. In all there are nine programmes being 
implemented by the department in the state to achieve the overall objective.  
 
The programmes have contributed to increased production from 5500 Mts in 2005-06 to 
6585 Mt in 2010-11. Research and development still seem to be not receiving much 
attention in the state and all the efforts of the department was mainly focused on area 
expansion.  
  
Apart from focusing on production and productivity the department also has the following 
regulatory functions. 
 
Regulation of Government Fisheries: 

1. Prohibition of fishing without license. 
2. Prohibition of catching brood fishes, juveniles and undersized fishes. 
3. Prescription of fishing crafts and gears. 
4. Prohibition of use of chemicals, poisons and explosives for fishing. 
5. Prohibition on fishing during closed season in the rivers. 
6. Prohibition of pollution of streams, lakes and river system. 
7. Regulation of environmental and health issues. 

 
Control of fish market: 

1. Regular fish market inspection. 
2. Prohibition of selling of rotten/spoil/diseased fish. 
3. Establishment of Quarantine station. 
4. Trade license for table fish. 

 
Soil and Water Conservation: 
The department policy is to put the land to optimum use according to its capability and to 
treat the land according to its needs, with top agenda to optimize crop production and to 
protect arable land by adopting appropriate scientific soil and water conservation 
measures. The department is implementing 6 programmes (annexure V) which are 
contributing in to increased access to water, better management of soils and contributing 
to increased productivity. 
 
Extension, Outreach, Research and Development: 
To bring awareness among farmers on improved agricultural practices the department 
has field level officers. The tasks of the field staff is for disseminating research 
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messages in farmer fields by establishing demonstration plots and conducting training 
programmes.  
 
There are nine Krishi Vignan Kendras (KVKs) established at Dimapur, Kohima, 
Mokokchung, Mon, Phek, Tuensang, Wokha, Longleng and Zunhebota. Purpose of 
KVKs is to increase productivity by conducting field demonstrations and improve 
awareness among farmers to transform from subsistence agriculture to commercial 
farming.  
 
One Integrated extension training centre is located at Kohima with a purpose of training 
of field staff and farmers- Central Institute of Horticulture, Medziphema, Nagaland:  This 
institution was established by GoI in 2006 with a financial outlay of Rs.20.00 crores with 
a view to provide institutional support for development of horticulture in the north-east. 
Capacity building of trainers for training trainers, extension officers, farmers, 
entrepreneurs, processors and exporters. It undertakes demonstration of improved 
technologies such as use of improved varieties /hybrids, adoption of INM/IPM practices, 
Hi-tech farming, precision farming, protected cultivation, post-harvest technology, etc. 
 
Another Institution, Nagaland Empowerment of People through Economic Development 
(NEPED) is Government of Nagaland programme implemented in two phases. During 
initial phase of the programme the focus was on planting trees along with Jhum (swidden 
or slash and burn) cultivation practiced by the tribes of Nagaland, which looked into the 
Environmental aspects. In the subsequent phases the focus was towards activities 
related to additional farming system over and above the subsistence Jhum farming that 
is market oriented, that centered on creating a microcredit mechanism in the villages, 
through which a paradigm shift from subsidy oriented mindset of the people towards self-
reliance was created. A third phase is currently underway concentrated on consolidating 
the achievements of the first two phases through watershed development. NEPED 
implemented a rehabilitation program in ten districts through pig production. In Phek, the 
program covered 163 households in nine villages while in Mon it covered 121 
households in six villages. 
 
ICAR intuition located at Medziphema works on conservation, propagation and 
improving the species in the NER. Horticulture Progeny-cum-research Farm, Pfutsero 
conducts field required research. State Agriculture Research Station located in 
Yisemyong, Mokokchung. The major activities of the station is maintenance and 
preservation of crop germplasm ,agro forestry, soil chemistry, development of watershed 
models and  crop research. The technologies developed in are being transformed to the 
field by the extension team.  
 

3.3. Forests and Biodiversity 
3.3.1. Existing Pressures of the Sector 
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The loss of forest cover influences the climate and contributes to a loss of biodiversity. 
Further on, siltation, flooding, and soil degradation affect the economic activity and 
threaten the livelihoods and cultural integrity of forest-dependent people. The causes of 
deforestation and forest degradation are complex. It has been identified that 
demographic factors are one of the five most important underlying causes - leading to 
agricultural expansion, wood extraction and expansion of infra-structure as most 
important direct causes of deforestation. While it has been recognized that shifting 
cultivation is one of the main culprits of tropical deforestation, however with a long fallow 
cycle it does not causes significant depletion of forests and causes relatively low 
damage when it takes place in secondary forests. Some of demographic and economic 
factors that are already adding pressure on rich natural resources are – 
 
1. Intensive Jhum Cultivation 
2. Private Ownership of forests 
3. Deforestation threats 
4. Rapid Urbanisation 
5. Incidence of Forests Fires 
6. High rate of unemployment 
 
The Climate induced variability of key parameters as assessed by few modeling studies 
have found unanimously that in addition to the existing development challenges being 
faced by forests in the State, the fluctuations in temperature and precipitation will impose 
added burden of the natural resources that has been conserved and protected so far 
through traditional practices like community ownership and technical engagement of 
Forest Department. It will be almost impossible to achieve the laid down objectives of 
afforestation, reforestation, maintaining biodiversity, sustainable management of Non-
Timber Forest Resources, etc 

3.3.2. Management of the Forest Sector 

The Department of Environment and Forests, Nagaland already has an ambitious 
agenda is hand to be implemented through Central Schemes and State administrated 
programmes. There are numerous acts and policies enacted to administer the forests in 
the state (refer annex 1). Most of such initiatives are to address the challenges being 
faced due to increased population, its migration, urbanisation, and increase in demand 
of land for agriculture and firewood and habitat destruction. The Forests in State are 
governed as per ‘Nagaland Forests Act, Timber Trade Act and Supreme Court appointed 
Committee for regulated Timber Trade’. The following programmes and Schemes 
framed to comply legal acts, can be classified according to their objectives – 
 

1. To conserve and manage Forests of the State 
2. To create and support sustainable forest dependent livelihoods  
3. To enhance and sustain environmental services from forests to other dependent 

sectors 
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No. Sub - Objectives Programmes / 

Schemes 
Activities Adequacy 

1 a. Improve 
Natural Forest 
Stock 

JFM (NAP) 
Supported through 
Forest Development 
Agency (FDA) 

· Assisted natural 
regeneration  

· Artificial 
regeneration and 

· enrichment planting 

Due to changes in forest surface 
temperature and moisture, the 
natural regeneration will be affected 
and that could compromise the 
regeneration rate of saplings. Thus 
it is necessary that additional 
investments on artificial 
regeneration are made JFM 
Programme. 

 b. IWDP 
(Integrated 
Wastelands 
Development 
Programme) & IWMP 
(Integrated 
Watershed 
Management 
Programme) 

· Afforestation, 
 

Watershed development is not 
enough with climate threats as it 
needs to deliver the set of solutions 
strengthening natural resource 
management and livelihoods. The 
existing water harvesting structures 
like check dams, ponds siltation, 
etc… are constructed on hill 
gradients based on slope 
percentage and rainfall of the area 
with an objective of breaking the 
speed of water down the slope and 
to check soil erosion. With large 
quantity of rainfall in short time 
span, the guided structure of check 
dams are inadequate and thus 
need to account the extreme 
conditions due to changing weather 
patterns.  
 
Thus supported afforestation is 
must and the practice needs 
additional measure of nurturing the 
saplings through mechanical 
methods like fencing and contour 
development.  

2 a. Soil and Water 
Conservation 

IWDP (Integrated 
Wastelands 
Development 
Programme) & IWMP 
(Integrated 
Watershed 
Management 
Programme) 

· Land Development, 
· Afforestation, 
 

Achieving soil and water 
conservation objectives is 
challenge due to excessive run-off 
of water on hills. The existing water 
and soil conservation structures 
like check dams, ponds siltation, 
etc… on hills are eroded due to 
frequent rainfalls with large quantity 
of water.  

 b. JFM (NAP) 
Supported through 
Forest Development 
Agency (FDA) 

· Assisted natural 
regeneration  

· 2.Participatory 
micro planning, 

· implementation 
· and monitoring of 

projects 
· 3.Biological SMC 

supplemented by 

 
With reduced agriculture yield, the 
forests remains the sole source of 
income for communities and in 
absence of accounting climate 
threats, the activity planned in 
micro plans are very likely to fail. 
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physical SMC 
treatment as per 
local site condition 

 
 c. Additional Central 

Assistance for 
regeneration and 
restoration of forest 

· Conservation of 
existing forest 
areas, Soil & 
moisture 
conservation, 

 
‘Refer 2a’ 

3 a. Enhanced 
opportunity for 
local forest-based 
micro-enterprises 

Rubber development · Testing pilot 
projects and its 
feasibility 

Rubber Plantation are in testing 
phase in the State and could be 
developed into an alternative 
livelihood option, when most of the 
natural resource based enterprises 
are threatened due to additional 
burden of climate factors. 

 b. JFM (NAP) 
Supported through 
Forest Development 
Agency (FDA) 

 

· Promotion of Non-
Timber 

· Forest Products 
(NTFPs) 

· Awareness 
generation, training 

· and linkage with 
other 

· institutions 
· Promoting Agro-

forestry practices 

 
Regulated NTFP extraction is not 
enough as the production will go 
down due to affected plant growth. 
Thus unless processing is also 
incorporated in the scheme, the 
objectives of ‘Enhanced Opportunity 
of Micro-Enterprises’ could not be 
achieved. 

 c. IWDP (Integrated 
Wastelands 
Development 
Programme) & IWMP 
(Integrated 
Watershed 
Management 
Programme) 

· Supporting 
Plantation/Cash 
Crop Developments 

· Horticulture 
Development 

· Constituting SHGs, 
· Supporting 

alternative 
Livelihoods 

 
 

‘Refer 1a’ 

 d. Additional Central 
Assistance for 
regeneration and 
restoration of forest 

· Protection & 
regeneration of 
forest, production of 
quality seedlings, 

 
‘Refer 2a and 2b’ 

 e. Social & Farm 
Forestry 

· Roadside & 
Aesthetic  
plantation 

· Plantation of wild 
fruits 

· Industrial Plantation 

 
The growing demand of fuel wood 
threatens the forest cover and 
dedicated energy plantations being 
managed by private players has an 
inbuilt co-benefit to address climate 
related pressures. 

4 a. Forest Fire 
Control and 
Infrastructure 
development 

Integrated Forest 
Protection Scheme 

· Creation of fire-
lines. 

· Engagement of fire 
watchers. 

· Infrastructure 

 
Prolong dry spell has been 
predicted in many parts of the state 
that will increase the incidence of 
forest fire threatening the rich 
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development. 
· Awareness 

creation. 
· Field survey & 

demarcation. 
· Digitization of forest 

boundaries. 
· Control and 

eradication of 
invasive species 

diversity. Thus the scheme will only 
prepare inadequately if non 
information is spread about climate 
impacts and possible changes in 
the ecosystem. The monitoring 
need to be enhanced with effective 
coordination among state 
department. 

5 a. Conservation, 
Restoration and 
Regeneration of 
forest cover 

Dev. of Parks & 
Sanctuaries 

· Setting up of watch 
towers and 
elephant corridors 

· Setting up of 
protection camp 
and  other habitat 
enrichment 

· Raising of wildlife 
protection force. 

 

 
The scheme does have an inbuilt 
co-benefit to address climate 
impacts. With extreme weather 
events happening, the food reserve 
for wildlife is expected to shrink and 
that could lead to migration of 
wildlife towards greener pastures. 
The scheme ensures dedicated 
movement corridors and raising 
protection force in the cases to 
human – animal conflict; where the 
later need to be protected. 
 

 b.  Additional Central 
Assistance for 
regeneration and 
restoration of forest 

· enhanced livelihood 
avenue creation for 
the villagers 

 
The additional assistance to 
regenerate and restore forests 
patches with active engagement of 
community will ensure the 
protection of forest land and 
creation of new sustainable 
livelihoods for villagers. The 
programme will ensure forest 
playing an appropriate role in local 
economy without being threatened 
due to over exploitation. 
 

 c.  JFM (NAP) 
Supported through 
Forest Development 
Agency (FDA) 

· Problem lands 
rehabilitated 
through 
Participatory forest 
management 
initiated by 
supporting the 
immediate needs of 
fringe – community 

 

 

‘Refer 1a. 2b and 3b’ 

6 a. Biodiversity 
Conservation 

Community 
Biodiversity 
Conservation 

· Checking illegal 
hunting and trading 
of wildlife & its 
products. 

· Awareness creation 
amongst the 
communities. 

 
Biodiversity of forest has an inbuilt 
adaptation capacity and thus active 
initiatives need to be taken to 
conserve biodiversity. Thus scheme 
will certainly climate proof the forest 
sector enabling it for building 
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· Ban on commercial 
exploitation of 
forest. 

· Eco-restoration of 
sacred 
grooves/forests. 

· Promotion of 
cultural activities 
that help in 
biodiversity 
conservation 

resilience among vulnerable village 
communities. 

 

3.4. Urban Habitats 
3.4.1. Current Concerns of the Sector: 
Water Supply 
 
The water supply requirement of most towns in Nagaland is met through natural sources 
such as rivers, streams, springs and ground water reserves.    
 
While there is some supply by the Public Health Engineering Department in some 
pockets of some of the towns, the remaining urban population either resorts to getting 
their water requirements met through the above mentioned sources or end up digging up 
wells and using community springs.  Further, most of the streams are privately owned 
and non-perennial in nature. 
 
During the monsoon period from May to September, water is aplenty in Nagaland as 
about 1800-2250mm of rain falls during this period. However during the lean season 
spanning October to April, there is hardly any rain, leading to the state facing water 
stress, sometimes, severe in nature. 
 
There have been sufficient studies done to assess the vulnerability of the state to water 
crisis.  The most recent of them, being a study done by the Indian Institute of Science, 
Bangalore. According to this study, the vulnerability index analysis for water availability 
indicates high vulnerability for Wokha in the current scenario and moderate vulnerability 
for Kohima, Mokochung, Mon, Tuensang and Zunheboto. The future near-term 
projection (2020-2050) was predicted using SWAT. Generally, water vulnerability has 
increased over Nagaland. In the near-term future, districts of Wokha, Mokokchung, Mon, 
Tuensang and Zunheboto exhibit very-high to high vulnerability, while the water 
vulnerability of Kohima remains moderate and the water vulnerability of Phek remains 
low. This increased water vulnerability is mainly attributed to decrease in rainfall and 
water yield. 
 
 
This can be further corroborated on the basis of analysis done on rain fall data. 



56  

 

 
 
Figure 3.1.: Rainfall Data Analysis for Kohima 

Rainfall data analysis for the south 
west monsoon season (April to 
October) having more than 90% of the 
total rainfall annually for more than  
100 year period (1901-2005) indicates 
that though there is a high inter-annual 
variability across all the districts during 
this period, however,  majority of 
districts of Nagaland experienced an 
increase in precipitation and as can be 
seen from the alongside figure, 
Kohima though experience increasing 
monsoon rainfall, there are 

increasingly frequent drought periods and winter rains are decreasing.  
 
Therefore, it is clear that water availability will be a major issue in almost all towns of 
Nagaland.   
 
Therefore the key concerns from a climate lens for Nagaland would be 

· Possibility of severe water crisis unless addressed 
· Severe decline in ground water levels due to unregulated digging of wells 
· Possibility of high level of water contamination 

 
Sewerage and Sanitation, Solid Waste Management, Rain water Storms and Land Slips  
 
As of now, none of the Urban Centres of Nagaland either has a proper sewerage system 
nor is there a systematic collection and a scientific system of addressing solid waste.  As 
far as sanitation is concerned, there exists a combination of household septic tanks and 
open defecation that persists and even in the case of septic tanks or pit latrines, soak 
pits are non-existent. 
 
Most towns do not have underground piped or sewerage system and even if they do 
exist; the total length of proper drains is short of crude drains, which therefore means 
that there is no proper cement (RCC) coverage for most drainage systems. 
 
Further none of the towns in Nagaland has a functional sewerage treatment system.   
 
Therefore the untreated waste water is allowed to flow into natural water systems such 
as river, rivulets, streams or springs and the waste water from kitchen is allowed into rain 
water storms, which in turn flows into the natural water system. 
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To compound this, there is also a lack of waste management system in Nagaland.  
About 90% of the waste arte generated from residential, commercial and institutional 
sources.  Biomedical waste is also fairly substantive.  As of now, there is no waste 
segregation system or house to house collection of wastes.  This therefore results in 
wastes from the city being dumped on empty sites along the highway corridors. 

Therefore, though, some of the towns of Nagaland do have drains, they are in bad 
shape with solid waste choking the drains and raw sewage flowing through it.  Close to 
80% of the drains in Nagaland towns on an average are open unlined drains.   

This in addition to polluting the water bodies also result in the formation of vast methane 
emitting zones.  The IPCC estimates that methane emissions from landfills and open 
drains are estimated to account for 3-19% of the total anthropogenic sources in the 
world.  The estimation is based on calculation using national statistics or waste 
generation. 

With a total urban population of 573,767 in Nagaland and with an average generation of 
0.39 Kg per capita waste generation per day, the total waste generation in Urban centres 
in Nagaland would approximately be in the region of 223 tonnes every day or 81,395  
tonnes every year.  With an estimate of 70% of the waste being dumped in open drains 
and open landfills on the highway, it is estimated that the total methane generation could 
be any equivalent to emitting 150 metric tonnes of Co2 per day, which is based on a 
estimate that 1 tonne of wet waste is equivalent to 1 metric tonne of Co2 emissions. 

Emissions apart, the open landfills and drains are also a major health hazard and from a 
climate point of view, given that increase in temperatures lead to a faster breeding cycle 
of mosquitoes and higher intensities of water borne vector diseases, the open landfills 
help to further increase the intensity of vector borne diseases. 

Furthermore, most areas of Nagaland are prone to land slide. Kohima for instance has 
experienced severe landslides in 1972 and 1995 and in 2003, there was an unusual 
monsoon and as a consequence, there were severe landslide and drainage problems.  
Other towns which are vulnerable and have experienced severe landslides in the past 
include Mokukchung, Mon, Phek, Peren, Zunheboto amongst others. Dimapur too has 
experience severe floods particularly in low lying areas around the Dhansari River. 

Further, climate studies have predicted that the southern districts of Kohima, Zunheboto, 
and Phek are projected to obtain more than 20% increase in rainfall and some districts of 
Nagaland may experience an increase in extreme rainfall conditions (100 mm/day). 
Since most of the landslips and landslides tend to occur during the monsoon months, the 
propensity for not only increase in landslide events but also the intensities of the 
landslide is potentially high. 

Therefore, some of the key concerns for the sector include: 
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a) Lack of proper sanitation and sewerage system and compounded by a lack of 
disposal of raw sewage 

b) Lack of treatment of sewage in most towns of Nagaland 
c) Open and unregulated landfills and rampant dumping of waste in open spaces 
d) Lack of waste segregation system and thereby lack of putting in place a recycle 

mechanism for recyclable waste. 
e) Rainwater storms and drainage system linked in some areas 
f) Damage to road 
g) Clogging  
h) Environmental health 
i) Land slide 

 

Road Network, Congestion and Transportation 
The transport sector of Nagaland has seen a substantial growth in the last decade, 
particularly with an increase in personal transport.  The average growth rate of the 
vehicle population of Nagaland has been in the region of 5-7% in the last decade. 
However, a worrying trend from a climate change lens, is the substantial growth of the 
personal vehicle segment.  The current distribution of vehicle mix indicates that there is a 
faster growth rate in the personal car and SUV segment along with trucks and multi-axel 
vehicles, with two-wheelers not very far behind.  The fastest and the highest growth rate 
is of private cars and SUVs, with the trucks also having a steady growth rate along with 2 
wheelers.  The growth rate for cars has been in the region of 5% per annum for the 
period of 1998-99 to 2009-10, with the growth rate for the years 2008-09 and 2009-10 
being in the region of 7% per annum.  This trend is also for 2 wheelers. 

Figure 3.2.: Town wise, Vehicle Population 
In terms of district and town wise 
vehicle population, the districts and 
towns of Dimapur and Kohima 
have the highest vehicle 
population, cutting across all class 
of vehicles, as is indicative in the 
graph alongside. 35% of all 
vehicles registered in Nagaland are 
in Dimapur, with Kohima having 
29% of the vehicles and 
Mokokchung coming third at 18%.   
All other towns/districts put 

together houses the balance of 18% of the total vehicle population. 
Source: Regional Transport Authority, Kohima 
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    Figure 3.3.: Time wise, traffic volume chart at busy junctions of Kohima39 
  
Traffic congestion and snarls are common features in both the towns.  The above graph 
gives an indication of the traffic congestion at varying points of time at select key 
junctions of Kohima. 

 
While a similar study has not been done for Dimapur, some of the key junctions where 
traffic congestion has been recorded are the Golaghat Junction, Nagarjan road junction, 
Dhobinalla junction, city tower junction amongst others. 

All towns of Nagaland with the exception of Kohima, Mokokchung, Tuensang and 
Wokha do not have town bus service and even in these towns which have town bus 
service, it is extremely inadequate and skeletal. 

Urban Planning and Growth of Towns: 
All the towns Nagaland follow a pattern of haphazard, unplanned growth and most of the 
open spaces has been occupied for urban land use and been built upon. These are both 
unregulated encroachment, legitimized due to no action Of all the towns, Dimapur is 
perhaps the most unplanned town, but, every other town continues to follow the pathway 
fo Dimapur. 
 
None of the towns of Nagaland have Master Plans, though, a Comprehensive 
Development Plan was prepared for Kohima and had initiated the preparation of 
infrastructure investment strategy plan for all the other towns. 
 
Further, in addition to lack of Master Plans, there are also no building codes or building 
bye-laws adopted by any of the municipal corporation and this also coupled with a lack 
of capacities for planning and implementation of plans.   
 
Therefore, the key concerns in urban planning are: 
 

· Unplanned growth 
· Lack of regulatory and planning tools such as Master  Plans, Building bye laws 

etc 
· Lack of capacity for planning and implementation by Municipal bodies 

                                                           
39 Source: Comprehensive Development Plan, Kohima 
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3.4.2. Management of the Sector: 
 
The institutions involved in the Urban Development planning and implementation are the  
 

a) The Public Health and Engineering Department, which is entrusted with the task 
of ensuring water supply, maintenance of sewerage and storm water system and 
in collaboration with the Municipal Council ensures the maintenance of sanitation 
and solid waste system and management. 

b) The other departments involved in urban planning include the town planning 
department, the public works department and for road maintenance, in some 
cases the Border Road organization. 

c) In addition to the above, the Town Municipal Council is mandate to perform the 
functions of regulation of land use and construction of planning, management of 
sanitation and solid waste management, slum improvement and up gradation and 
planning, developing and maintaining public amenities such as parks, playground 
and gardens etc. 

 
The main programmes and policies governing the sector are all the reforms as per the 
74th Constitutional Amendment in addition to central programmes namely: 

· The Swarna Jayanti Shahari Rozgar Yojana, is a unified Centrally 
Sponsored Schemed aimed at providing gainful employment to 
Urban Poor, setting up self-employment ventures and community 
empowerment through creation of suitable community structures 

· The Jawaharlal Nehru Urban Renewal Mission aimed at creating 
urban infrastructure 

· The Asia Development Bank Assisted Programme for the North 
Eastern Region aimed again at creating and improving urban 
infrastructure. 

· The Integrated Development of Small and Medium towns, aimed at 
providing basic infrastructure and amenities to small and medium 
sized towns. 

 
3.4.3. Adequacy of the Programmes/Institutions: 
The current constraints of implementing programmes are primarily due to the lack of 
ability of collection of revenue and therefore, adequacy of funds is a major issue.  This in 
addition to other constraints of revenue generation have possibly led to reforms not 
being carried out to the extent mandated to each of the above institutions/departments 
involved with Urban Planning and Development. 
 
An integrated approach by all concerned departments and institutions would be required 
to adapt to the various impacts of climate change, which is currently not in practice.  A 
coordination mechanism, where in representatives of all concerned institutions 
collectively take decision should be practiced, at least on key issues.   
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3.5. Energy 
3.5.1 The Key concerns of the energy sector: 
 
Dependency on the Central Grid:  Nagaland’s electricity requirement is primarily met 
from the Central Electricity Generating stations, wheeled through the Power Grid 
Corporation of India Network of the North East Region.  The state has a very small 
electricity generation capacity, with the total installed capacity of generation being 27.5 
MW as on 2012.  The electricity supply from the central grid tends to vary from peak to 
off peak season, since the main supply of electricity from the grid is from hydro-electric 
sources of generation. During the months of November to June, where the generation 
capacities are low, the supply of electricity to the state varies from 50 MW for peak hour 
supply and 30 MW during off peak hours, while for the months of July to October, the 
supply of electricity to the state is as high as 110 MW 
 
Low Per-capita consumption: Nagaland is one of the states with very low per-capita 
energy consumption. The current per-capita energy consumption of Nagaland is 110 
kWh, while the national average is 700 kWh.  However, Nagaland is one of the states, 
which has a fairly high level of household electrification, both rural as well as urban. The 
main reason for low level of consumption is supply and infrastructure constraints. 
 
Poor electricity infrastructure and supply is the main cause for industrial consumption to 
be extremely low.   
 
As of now, the largest consumption of electricity is by the domestic sector, followed by 
bulk consumers and commercial sector.  
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 3.4.: Sales of Electricity by class of consumers 
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While the state has near 100% village electrification, the quantum of electricity supply 
was extremely low, primarily – low voltage was a common issue.  In terms of hours of 
supply, while the supply ranged from 4-10 hours a day in rural areas.   

 
Very High Transmission and Distribution Losses:  
Nagaland is one of the states which has very high T & D and AT & C Losses. The T & D 
Loss estimated by the Nagaland Electricity Regulatory Commission (NERC) for the year 
2009-10 is 40.77%, while the estimate of the Department of Power, Nagaland was 
36.46%.  
 
As per the data of the Central Electricity Authority, the T & D Losses for the state in 
2002-03 was around 56.71% and it is now at 40.77%. 

 
Figure 3.5.: Graphical representation of T & D Loss 

Source: Department of Power, Nagaland 
 
In addition to the T & D Losses, there is also commercial loss and both are factored in 
the total AT&C loss in the state Therefore, the total losses in the state – both T & D and 
Commerical Losses put together works to 60%, which is in line with the past trends. 
 
3.5.2 The Management of the Sector:  
 
There are multiple departments managing and influencing the sector.   
The Department of Power, Nagaland: The Department of Power, Nagaland, is 
responsible for Generation, transmission and distribution of power and maintenance of 
generation stations, transmission and distribution network in the State.  
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The major policies and programmes implemented by the Department of Power are  
 

1) Implementation of the Electricity Act, 2003, the National Electricity Policy and the 
Rural Electrification Policy 

2) The Rajiv Gandhi Grameen Vidyut Vitaran Yojana, aimed at rural electrification 
3) The Re-structured Accelerated Power Reforms Project aimed at reducing 

Transmission and Distribution Losses 
4) Implementation of the rural  

 
The Department of Electrical Inspectorate:  The Department of Electrical Inspectorate is 
mandated with the administration of the provisions of the Energy Conservation Act 2001 
in the state.  The Department of Electrical Inspectorate is also mandated to inspect all 
electrical installation of High tension and medium voltage consumers, permit new high 
tension lines.   
 
 
 
The major policies and programmes implemented by the Department are: 
 

1) Implementation of the Energy Conservation Act, 2001 
2) Implementing the various programmes of the Bureau of Energy Efficiency 

namely: 
a. The Energy Efficient Lamps Programme – Bachat Lamp Yojana 
b. The Standards and labeling Programme for promoting energy saving 

appliances and devices 
c. The Energy Conservation and Building Code 
d. The Municipal Demand Side Management Programme, aimed at 

replacements of equipment and appliances for street lighting and water 
pumping with energy efficient systems 

e. National Mission on Enhanced Energy Efficiency 
 

Department of New and Renewable Energy, Nagaland: The department of New and 
Renewable Energy, Nagaland is tasked to implement all the programmes and policies 
for the promotion and penetration of New and Renewable Energy sources. 
 
Specifically, the Department of New and Renewable Energy implements the following 
policies and programmes 
 

1) The National Solar Mission 
 

2) The Off-grid programme, primarily 

· Biomass based heat and power projects and industrial waste to-energy projects 
for meeting captive needs 

· Biomass gasifiers for rural and industrial energy applications 
· Watermills/micro hydro projects – for meeting electricity requirement of remote 

villages 
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· Small Wind Energy & Hybrid Systems - for mechanical and electrical 
applications, mainly where grid electricity is not available. 

· Solar PV  Roof-top Systems for abatement of diesel for power generation in 
urban areas 

3) The National Grid Programme, which is primarily 

To promote Grid-interactive renewable power projects based on wind power, biomass, 
small hydro and solar with the objective of ensuring that it is mainly private investment 
driven, with favourable tariff policy regimes established by State Electricity Regulatory 
Commissions (SERC), and almost all-renewable power capacity addition during the year 
has come through this route. 

The Nagaland Electricity Regulatory Commission (NERC) is mandated to determine the 
tariff for generation, supply, transmission and wheeling of electricity, wholesale, bulk or 
retail, as the case may be within the State and to regulate electricity purchase and 
procurement process of distribution licensees including the price at which electricity shall 
be procured from the generating companies or licensees or from other sources through 
agreements for purchase of power for distribution of supply within the State. 
The Nagaland Empowerment of People through Energy Development (NEPeD): NEPED 
is a people centric project that works with the farmers of Nagaland, to develop 
community centric small hydro systems with their current focus being to design and 
develop “Pico Hydro Models” that are efficient, cost effective and can be deployed at 
homes to generate sufficient electricity to meet the requirement of rural households of 
Nagaland.   
 
3.5.3 Adequacy of the Institutions and Programmes in a Climate Constrained 
Scenario: 
 
The institutional framework is fairly robust and evolved with focused set of mandates, 
which equips itself to perform.  The clear role of each of the institutions also avoids 
overlaps and the tendency to pass on responsibility of implementation to another 
department is avoided.   

 
For instance, while both the Department of New and Renewable Energy and the 
Department of Power have the responsibility of setting up or promoting renewable 
energy generation, the mandate for each of the department is clearly outlined, with the 
Department of New and Renewable Energy promoting generation projects of 1 MW and 
below and the Department of Power promoting renewable energy generation projects of 
above 1 MW. 

 
Similarly, with the Department of Electrical Inspectorate being mandated to implement 
energy efficiency programmes, all issues related to energy efficiency whether it is a 
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street light efficiency programme or a village light efficiency programme comes under its 
ambit and responsibility. 

 
However, it must be noted while that these Departments work independently as of now, 
since their mandates and responsibilities are also very focused, for addressing climate 
change, all the departments of Nagaland will have to work together and establish inter-
departmental coordination to assess and plan a combined strategy to ensure that the 
energy sector is a zero carbon emitter to the extent possible.  The inter-departmental 
coordination should also include departments such as the Urban Planning, Transport, 
Forest, Science and Technology amongst others. 
 
The Programmes implemented by the sector with the exception of those programmes 
specifically under the National Action Plan on Climate Change are “business as usual 
programmes” and not necessarily programmes which have been designed to address 
climate change. 
 
However, since India does not need to take any emission reduction actions per se, the 
programmes and policies which are being implemented properly will ensure that 
efficiencies of the sector improves, people have access to modern energy and electricity 
needs, reduce the dependence on forests for energy purposes and importantly increase 
the fuel mix of energy generation to ensure sustainable energy production in the medium 
to long run. 
 
However, in terms of programme, there is a need to factor in climate change projections 
in the long run and plan generation capacity addition as well as reforms in the energy 
sector. 
 
In terms of implementation, some of the weak links that was observed are: 
 

· The activities of the departments are stand alone in nature,  
· Actions implemented are mostly reactive and not proactive,   
· Programmes do not cover the entire state comprehensively,  

Therefore, it is important that there is coordination between all the implementing 
department to ensure that programmes are linked and actions cover the entire state. 
 
Some of the main implementation constraints cutting across all the concerned 
departments of the Energy Sector with regard to accessing funds from the Central 
Government, due to the manner in which the policies or programmes are framed is 
primarily due to the fact that these programmes have not been framed keeping the 
ground realities of the North Eastern States in mind.   
 
The following are some of the ground realities of Nagaland: 
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a. Land Holding:  Peculiar to Nagaland and some states in North East, 90% 

of the land holding is with individuals and communities with very little land 
holding by either the revenue department of the state or any other 
Government Departments. Therefore, in the implementation of projects, 
which require land, the Government has to purchase the land from the 
people at market rates.  Most schemes of Government of India, whether it 
is the capital subsidy provided by the Ministry of New and Renewable 
Energy for implementing Renewable Energy Programme or the 
Restructured Accelerated Power Reforms Project of the Ministry of 
Power, there is no financial assistance provided for land.  The fact that 
land has to be bought by the Government, results in a substantial 
increase in project cost and therefore, the subsidy or assistance 
component of the Government of India is in-sufficient to implement many 
projects. 
 

b. Transportation and Logistics Issue:  Being a hilly state, transporting to 
hilly terrains involves a very high transportation cost.  In most projects 
financed or supported by the Central Government, price benchmarks are 
made based on an All India Average Price, which will be a good 15% - 
20% lower than the landing costs of these equipment/ appliances in 
Nagaland. This again contributes to the financial assistance by the central 
government proving to be insufficient to meet the costs of the project in 
Nagaland. 

 
c. Being a hilly terrain with a relatively low solar isolation, particularly in 

winter months, the efficiency rate of some of the solar related application 
is lesser than what it would be in the Plains of India.  Therefore, some of 
the existing schemes of the government where only “interest subsidy” is 
given as against “capital subsidy”, will not be viable, as the “payback 
period” will be huge and people will not be able to afford it.  Therefore, 
there needs to be special assistance given to North East States where in 
addition to “interest subsidy”, “capital subsidy”, also needs to be given to 
encourage people to go in for costlier renewable energy options. This is 
largely applicable to “solar thermal applications”.  The subsidy element for 
“individual bio-gas” plants need to also go up, to encourage people to 
install bio-gas plants. 

 
d. Given the terrain of Nagaland, schemes which are aimed to strengthen 

electricity distribution networks, need to be supported to a large extent 
through Central Government Schemes, as these would also be cost 
intensive. 

 
3.6 Health 
3.6.1 Trends of disease prevalence 
Vector Borne diseases 
Amongst all the vectors, malaria is endemic in the state.  The prevalent mosquito 
species causing malaria in Nagaland are Anophoeleis diurus, Anopheles minimus, and 
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Anopheles stephensi. Anophoelus stephensi is present throughout the year; therefore 
some cases of malaria are also reported in winters. Dengue and Japanese Encephalitis 
has made recurrence in the state off and on. Other vectors, namely, Filaria, Kala-azar, 
and Chikungunya though not endemic in the state, are showing signs of emergence in 
recent years. In Nagaland, new vector borne disease such as scrub typhus also has 
been detected.  
Malaria: As is known the malarial parasites develop into mosquito between 14°C to 40oC 
and when relative humidity in the air is equal or greater 55%. The average temperature 
ranges offered by Nagaland between Jan to Dec is around 15oC to 25°C which is an 
optimal window of transmission for most malaria vectors.  
 
Incidence of malaria cases in the state during the period 2001-2010 show a cyclic 
pattern, every 5 years (see Figure 3.6a). The number incidences of malaria show a 
marked increase between 2005-2010 as compared to the period 2001-2005. The 
increase in the later period may be attributed to better surveillance since 2005. The peak 
occurrence of malaria during the period 2001-2010 was detected in 2009, the number of 
cases were as high as 8789. Nine out of 11 districts in Nagaland show a declining trend 
of malaria in 2010, except for the districts of Kiphre and Longleng which show a reverse 
trend (IDSP. 2010).  
 
The Pf% detected amongst the total number of +ve cases of malaria are also on the rise 
(see Figure 3.6b). Use of chloroquine, which selects against Pv, has allowed Pf to 
become the dominant parasite (Singh et al. 2004), a pattern with important 
epidemiological consequences, as it is the most virulent form of malaria in India. Pf% in 
Nagaland has risen from 11.44% in 2001 to 37.06% in 2010, which though less than the 
national average, is significant.  The deaths reported in Nagaland, however do not follow 
the trends of diagnosed cases of malaria or Pf trends, as interventions to treat malaria 
have averted mortality.  
 
Figure 3.6d) shows the malaria spread in Nagaland in 2010. The districts of Dimapur, 
Mokokchung, and Wokha report consistently higher number of malaria cases over the 
years as deduced from the surveillance reports of the Integrated Disease Surveillance 
Project in Nagaland (IDSP, 2011). Also it has been noticed, that even 10-20 years back 
malaria was more prevalent in the areas bordering Assam, but now they have infiltrated 
the interior regions of Nagaland as well and are even found on high hilly regions. 
 
Urban Malaria: The other aspect of malaria is the presence urban malaria.  In Dimapur 
the trends of malaria cases detected, though have decreased significantly between 
2001-2010, however, since 2009, again an increasing trend is seen. The magnitude 
being much less as compared to earlier years. However, the Pf% in malaria cases in 
Dimapur has risen sharply from 27.62% in 2001 to 72.37% in 2010. This has a 
deleterious implication on the morbidity (see Figure 3.7).  The mortality associated with 
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malaria in Dimapur on an average varies between 30-80% of the total mortality in the 
state. 
 
 
 
 
 
 

 

Figure 3.6: (a) Trends of malaria incidences in Nagaland, (b) Percentage of Pf related cases, (c) 
Mortality trends, (d) Malaria spread in Nagaland in 2010;  Source: NVBDCP, Nagaland, 2011 

 
 

(a) (b) 

(d) 
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Figure 3.7.: Urban malaria trend in Nagaland – Dimapur; Source: NVBDCP, Nagaland, 2011 

 
Dengue:  Dengue is a self limiting viral disease, caused by the bite of infected Aedes 
aegypti mosquitoes. These mosquitoes are day biters & outbreaks are sustained by 
human mosquito human transmission. The peak biting times of the Aedes Egypti 
mosquito are early morning or late evening. These mosquitoes usually breed in clean 
water collections in containers, tanks, disposable junk material such as discarded 
buckets, utensils, tyres, flower pots etc. Dengue has been generally found in the district 
of Dimapur, even in the early 1980s. Actual numbers of occurrence are only available 
from 2005 when IDSP programme started. IDSP reports, 16 and 25 +ve cases in 2008 
and 2010.  
 
Chikungunya: Chikungunya is a viral illness that is spread by the bite of infected 
mosquitoes. The disease resembles dengue fever, and is characterized by severe, 
sometimes persistent, joint pain (arthiritis), as well as fever and rash. It is rarely life-
threatening. Chikangunya was eliminated from India, but from 2006 it has re-emerged. 
In Nagaland it has not been spotted ever, however, only one case has been detected in 
2010, which is because of migration of the affected person from Assam. In 2011, 
epidemic of Chickungunyia  has been reported  in Karbi and Anglong  Districts of 
Assam  and Nagaland  has been alerted  already about its danger of spreading into the 
state.  
 
Acute Encephalytic Syndrome (AES)/Japanese Encephalitis:  The outbreaks have 
been reported from the Dimapur,  Kohima, Mokokchung, and Tuli. Dimapur being the 
most affected district.   About 36 incidences were reported in 2007, 9 in 2009 and 24 in 
2010 (IDS, 2011; NRHM, 2011). Culicine mosquitoes mainly Culexvishnui group 
(Culextritaeniorhynchus, Culexvishnui and Culexpseudovishnui) are the chief vectors of 
JE in different parts of India. 
 
Water borne diseases 
 
Diarrhea: In Nagaland, diarrhea disease is the second-leading cause of death in 
children, particularly in children younger than 5 years of age. Diarrhea spreads from 
person-to-person via the fecal-oral route, with greater rates of disease found in daycare 
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Figure 3.9: Annualized New Smear-Positive Case 
Detection rates (in Percentage) and cure rates of 
Tuberculosis in Nagaland. Source RNTC, Nagaland, 
2011 

 

centers, hospitals and nursing homes. In addition, these diseases are frequently 
reported in food-borne and water-borne outbreaks. There has been an increase in acute 
diarrheal disease incidences in the state between the period 2008-2010 (see figure 
3.8a). About 50% of these cases are reported from children alone.  
 
Typhoid/Enteric Fever: Typhoid is caused by a bacterium called Salmonella Typhi that 
lives only in humans. Individuals who have typhoid fever carry the bacteria in their 
intestinal tract and blood. In addition, some people who recover from typhoid fever 
continue to carry the bacteria. Both sick people persons as well as carriers shed S. Typhi 
in their feces (stool).  A person may get typhoid if they consume food or drink that has 
been handled by a person who is shedding the S. Typhi bacteria. They may also 
contract typhoid if sewage contaminated with the S. Typhi bacteria gets into drinking 
water or water used for washing food. The typhoid cases in Nagaland also show a rise in 
incidences between 2008-2010. Cases reported in 2010 are more than 2.5 times the 
numbers reported in 2008 (see figure 3.8b).  
 

  
 

Figure 3.8 a: Trends of Diarrhoea and Figure 3.8 b: Trends in Typhoid cases in Nagaland 
Source: Health Intelligence Bureau, Nagaland, 2011 

 
Tuberculosis: The estimated smear positive cases are 75/100,000 population per year in 
Nagaland40. The percentage of smear positive cases detected is going up in the state 
(see figure 5). It has gone 
up from 50% in 2002 to 
about 85% in 2010 
indicating the success of the 
Revised National 
Tuberculosis Control 
Programme.  The cure rates 
have touched a high of 

                                                           
40 Nagaland State Report on national health programmes, 2010 
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91% of the detected cases in 2010. District-wise performance of Longleng, Phek, Peren 
and Zuneboto is poor. TB suspects examined per lakh population is low in Phek, 
Zunheboto and Longleng and moderate in Mokokchung, Kiphire and Peren.  In Lolgleng 
and Phek case detection rate is low and moderate in Zunheboto and Peren. Sputum 
conversion rate being low in Longleng & Zunheboto and cure rates are low in district 
Phek. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Respiratory diseases 
 
Acute respiratory diseases are associated with increase in pollutant loading in the 
outdoor as well as indoor atmosphere and with virus / bacterial / pollens/allergens etc. 
The accurate respiratory diseases in Nagaland have increased almost 3 times between 
2008 to 2010. This data includes respiratory diseases related to pollution, pollens and 
allergens as well as infections such as viruses and bacteria. The seasonal distribution of 
acute respiratory diseases for the period 2008-2010 is shown in Figure 3.10a. 
Correspondingly, limited measured data available from an urban area, namely Dimapur, 
indicates that the Respirable Suspended Particulate Matter (RSPM) is increasing along 
with Suspended Particulate Matter (SPM) – see Figure 3.10b. The concentrations of 
RSPM and SPM are more than the allowed national standards of 60µg/m3 and 140µg/m3 
respectively. 
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Figure 3.10: (a) Seasonal distribution of acute respiratory diseases in Nagaland between 
2008 and 2010, (b) Trends of pollutants in Dimapur, Nagaland in µg/m3 (SPM-Suspended 
Particulate Matter, RSPM- Respirable Suspended Particulate Matter, NOx-oxides of 
Nitrogen, SO2 – measured below  detectable levels). The red and the blue lines indicate 
the national standards of emissions of RSPM and SPM respectively.  Source: (a) Nagaland, 
Health Intelligence Bureau, 2011; (b) Nagaland Pollution Control Board, 2011. 
 
3.6.2. Concerns and issues in the Health sector in Nagaland 
 
The primary policy of the state is to provide comprehensive access to health and delivery 
services to all. In its 2020 vision, it intends to achieve the above by strengthening the 
existing infrastructure and deployment of required minimum manpower to all health units, 
especially in far flung areas.   The infrastructure and manpower currently in place in 
Nagaland is shown in Table1.  
Under the aegis of the National Rural Health Programme, the state has made significant 
progress in terms of its health services delivery, especially, by communitisation of 
primary health system as it has built improved access to basic needs, such as nutrition, 
safe drinking water, sanitation, shelter, preventive and curative health, through 
empowerment, leadership and participation of communities in integrated, bottom-up, 
socioeconomic planning. All the community health centers and sub-centres, and 86% of 
the Primary health centres in the state are communitised i.e. being run by the community 
themselves.  
 
However, it has been noticed that there has been an increase in new diseases 
outbreaks and increase in disease burden. Migrations of population from other states are 
also bringing in new diseases. Clean potable drinking water not available to all 
households and sanitation still a weak area. The state lacks in adequate numbers of 
allopathic physicians and specialists (see table 1), most of the PHCs are run by AYUSH 
doctors (Alternative medicine). It even does not have a disease investigation cell. 
Further, Also it is increasingly becoming clear that the allopathic doctors are reluctant to 
be posted in hilly remote areas, mainly because of the fact that they have to stay away 
from the family, with no professional advantage or monitory compensation for the same 
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(Ref: Communitisation and Health- The Nagaland Experience, UNDP, 2009). The 
panacea for this apathy can be by reaching out to all corners of the state through mobile 
units. Currently only 11 mobile units, 1 in each district are operating which is woefully 
inadequate (see table below). 
 

Table 3.3.: Infrastructure built up upto May 201141 
Item Required In Position Shortfall 

Sub-centre 535 396 139 
Primary Health Centre 80 126 - 
Community Health Centre 20 21 - 
Subdivision Hospitals  0  
Dsitrict hospitals 11 11  
Referral Hospitals  0  
Ayurvedic and homeopathic dispensaries and 
hospitals 

 201  

Mobile medical units  11  

Multipurpose Worker (Female)/ANM in SC and 
PHCs 

522 822 - 

Health Worker (Male)/MPW(M) 396 241 155 
Health Assistants(Female)/LHV 126 31 95 
Health Assistants(Male) at PHCs 126 15 71 
Doctor at PHCs 126 102 24 
Surgeons+ Obstetricians & Gynaecologists+ 
Physicians+ Paediatricians 

84 34 50 

Radiographers 21 1 20 
Pharmacist 147 112 35 

Laboratory Technicians 147 104 43 

 
3.6.3. Institutions and programmes managing Health in Nagaland 

The Department of Health and family Welfare, Government of Nagaland runs 6 major 
programmes that are geared towards control of majority of the diseases prevalent in the 
state. The programmes being, the programme to control aids through the Nagaland 
State Aids Control society (NSACS), National Mental Health Programme (NMHP), Drug 
Control programme, Prevention of Food Adulteration (PFA), Universal Immunization 
Programme (UIP) and the National Rural Health Mission (NRHM). Within the NRHM, 10 
sub programmes are operating in the state - the Reproductive Child Health (RCH) 
programme, National Vector Borne Disease Control Programme (NVBDCP), Revised 
National Tuberculosis Control Programme (RNTCP), National Cancer Control 
Programme (NCCP), National Programme for Control of Blindness (NPCB), National 
Iodine Deficiency Disorder Control Programme (NIDDCP),  Oral and Dental Health 
programme (ODHP), Ayurvedic Yoga Unani Sidha Homeopathy (Ayush) programme, the 

                                                           
41 Source: RHS Bulletin, March 2010-May 2011, M/O Health & F.W., GOI), http://nrhm-
mis.nic.in/UI/RHS/RHS%202010/RHS%202010/RHS%20Bulletin-March%202010.pdf, accessed on Jan 2012 
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National Leprosy programme (NLEP) and the Integrated Disease Surveillance Project 
(IDSP). 

 

3.6.4. Adequacy of the programmes addressing health issues in the state  
 

Inadequate Infrastructure and manpower are some of the problems that hinder the state 
from having a sustainable adequate health delivery in spite of communitisation of its 
primary health care system. Table 3.4 identifies the inadequacy of the programmes 
being run in the state and suggests measures that can be embraced to better the 
situation. Even if the current inadequacies are overcome, Climate change, is likely to 
lead to  
 

· Increase in disease burden as indicated in section 5 of this document,  
· Emergence of new diseases 
· Spread of diseases to new areas 
· Increase in morbidity/mortality due to extreme events – increase in number of hot 

days in summer, extreme rainfall leading to landslides etc. 
 
Consequently, the state may face an uphill task in management of health of its 
population. The current inadequacies in the system, if rectified can to an extent address 
the concerns of climate change.  
 

Table 3.4: Inadequacies of current state of health and manpower under the various 
programmes in the state and the way forward 

Programme Overseeing 
Department 

Current Inadequacies Measures that can be in place to 
overcome the inadequacies 

National Rural Health 
Mission (NRHM) 

DHFW Infrastructure availability and health 
service delivery: 
° Lacks institutional mechanism for 

infrastructure development and  
management.  

° As of 2010,  85/ 135 SCs, 6/19 
PHCs, 5/8 CHCs, and 11/11 DCHs 
have been constructed* 

Put in place an institutional 
mechanism that will oversee the 
construction of the required 
infrastructure in the state 

Availability of adequate expertise: 
 
° The following table provides the 

current scenario of availability of 
doctors, nurses and Pharmacist 
availability in the state ** 

Indicator Nagaland India 
Doctor 
:population 
ratio  

1:3488 1:1709 

Nurses 
population 
ratio 

1:1115 1:1289 

Pharmacist 
population 
ratio 

1:3249 1:1075    

**Source, NIHM, DHFW, 2011 

 
 

° Create a medical college in the 
referral hospital in Kohima  

° Innovations in terms of 
introducing 3 year medicine 
programmes 

° Introduce more number of mobile 
medical units with funds 
generated through a  PPP mode 
with allopathic doctors from 
district Hospitals that would go 
out to SCs, CHS, PHCs 

° Special trainings for doctors 
without MD may be conducted for 
them to handle specialist 
subjects as well  
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° Majority of the PHCs and CHCs run 
by AYUSH doctors  

 
° Irrational deployment of staff 

 
° Monitoring of deployment of staff 

to the various health centres to 
be done on a regular basis 
keeping in mind the  requirement 
of the centres 

Health care service delivery: 
 
° 70%  births at home not reported–

though ASHA’s are trained 
 
 
 
 

° Immunization the lowest 
 
 
 
 
° Poor Infection control in hospitals 

and health centres 
 

 
° Inconsistent Drug delivery 

management  
 

 
 

° ASHA drop out rate 10%- 
measures to stop this dropout 
rate would include publication of  
ASHA Reading material in all 11 
dialects of the state 

 
° Alternative delivery mechanism 

of vaccine and micro delivery of 
immunization necessary 

 
° Biomedical waste management 

to be introduced in all hospitals 
 

° Drugs available, but distribution 
not controlled keeping in view the 
needs of the various types of 
health centres including hospitals 

° Financial delivery low - Financing 
director and accounts for NRHM not 
instituted 

° Post to be filled 

° Continuous increase in water borne 
disease burden in adults, with 50% 
cases or more reported amongst 
children 

° All the above elements need to 
be taken care of   

° Post delivery child and mother 
care to be improved by tracking 
outside hospital births as well 

Communitization NHFW ° One of the best initiatives of 
Nagaland, whereby the community 
takes the responsibility of  health 
centres and health management of 
the community – but adaptation of 
norms is not keeping pace with the 
requirements of the various 
programmes  

° Adequately disseminate 
information to the communities 
that helps them to adapt to the 
requirements of the various 
health programmes 

National Vector Borne 
Disease Control 
Programme 

NHFW ° Focus of management  mainly on   
malaria 

° Management of control of other 
vectors should also be put in 
place 

° Urban malaria control only limited to 
Dimapur and Kohima 

° To be extended to other urban 
centres in the state 

° Urban planning not coping up with 
influx of population in the urban 
centres, mainly in Dimapur 

° Adequate urban planning 
measures to look after water 
and sanitation needs, which 
support  vector incubation 

° Water in terrace farming –a cause of 
malaria 

° Introduce multiple aeration 
techniques to reduce habitat/ 
SRI technology etc. 

° Shortage of portable Fogging 
machine 

° Improve availability 

° Rearing of animals in and around 
home stead’s 

° Awareness amongst rural 
population to be enhanced to 
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keep the animal housing far 
away from their own 

° Surveillance not upto the mark ° Communization process  to 
extend surveillance to each 
house for detection of fever 

° Disease burden due to malaria not 
showing a decreasing trend but 
oscillating, with max disease 
occurrence in 2009 between 2001 
and 2010  

° Enhanced source control 
required as background 
controlled by climate 

° Advance climate warning 
system required to prepare for 
the level of source control 
requirement and planning 

Revised National 
Tuberculosis 
Programme 

NHFW ° TB suspects examined per lakh 
population is low in Phek, 
Zunheboto and Longleng and 
moderate in Mokokchung, Kiphire 
and Peren***.   

° In Lolgleng and Phek case detection 
rate is low and moderate in 
Zunheboto and Peren***.  

° Sputum conversion rate being low in 
Longleng & Zunheboto and cure 
rates are low in district Phek*** 

° Poor and inadequate 
supervision and monitoring by 
Districts level staffs-  Intensify 
supervision and monitoring  

° Transmission of TB still continues ° Improve TB-HIV coordination 
activities  

° Intensify the IEC activities,  
° Improve the quality and reach of 

the programme. 
° The high quality of care and 

strict adherence to the RNTCP 
guidelines should be continued 

° To improve the smear 
conversion rates in identified 
areas 

Diseases Surveillance 
(IDSP, NHIB) 

NHFW ° All health units not reporting to the 
Nagaland IDSP 

° Improve coverage  

° Convergence for NHIB and IDSP 
needs to be sought 

° Convergence  to be sought 

° All programmes do not report to the 
IDSP 

° IDSP also should pick up data 
from NVBDCP, RNTCP, NRHM 
etc. 
 

Monitoring and 
controlling 
outdoor/indoor and 
water pollution 

NPCB, DHFW ° Monitoring of air pollution only done 
at two stations in Nagaland 

° Monitoring to increase 

° No monitoring of indoor air pollution ° Research study to be 
undertaken to understand the 
extent of respiratory diseases in 
women and children  

° Concentration of fine particles going 
up which are above national 
standards 

° Improve regulation 

° Heavy use of fuel wood in rural 
areas 

° Increase the use of efficient 
chullahs and push for 
replacement of fuel wood with 
LPG 

° Continuous increase in ARI 
observed since 2008 

° All the above required to control 
situation 

Water and sanitation PHE ° Safe drinking water coverage is not ° Piped water in urban areas  for 
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programmes available in all area all households 
° Safe drinking water norms to be 

promoted amongst rural 
population 

*Source: 4th Common review mission, Report 2010, NRHM, GOI. 
*** Poor performing Districts are Districts with Case Detection rate < 50% and Treatment Success rate 
< 80%; Moderate performing Districts are Districts with Case Detection 50 –59% and Treatment 
Success rate 80 –85% 
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4.0 Observed climate and Climate Change 
Projections 
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4.1. Observed Trends in Climate  
Ravindranath et al, 2011, have analysed the climate trends at district level for the 
Nagaland region. A summary of this study is presented in the following sections. The 
high resolution (0.5° x 0.5° lat. and long.) daily gridded rainfall dataset for a period of 35 
years (1971–2005) provided by Indian Meteorological Department (IMD) was analysed 
to understand the precipitation trends. The analysis focused on the monsoon season as 
more than 95% of precipitation falls over Nagaland during that period For temperature 
trends, the Climatic Research Unit Time Series (CRU TS) version 2.10 on a 0.5° lat x 
0.5° l long resolution monthly dataset spanning 102 years (1901-2002) were used. 
District-wise data was obtained by re-gridding the dataset to 0.1° lat. x 0.1° long and re-
aggregating by the districts to study the climate variability at district level.  
 
4.1.1. Observed Precipitation Trends  

Majority of districts of Nagaland experienced an increase in Monsoon precipitation in the 
past 100 years (Figure 1). However Wokha showed a decrease in precipitation of 0.26 
mm/day. The precipitation trend shows high variability with Zunheboto (4.67 mm/day) 
and Tuensang (3.96 mm/day) showing a high increase in precipitation.  

 
Figure 4.1.: District-wise precipitation trend (mm/day per 100 yr) of southwest monsoon 

season (June-September) for the period 1971-2005. The districts of Dimapur, Kohima and 
Mokokchung have no observations 
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4.1.2. Observed temperature Trends 
The analysis of temperature records for Nagaland shows a steady warming trend in both 
the minimum and maximum temperatures over the past 100 years shows. The districts 
of Wokha, Zunheboto, Tuensang and Phek have registered an increase in minimum 
temperature of more than 1.6°C. The minimum temperature in Mon has increased by 
about 1.4°C (Figure 4.2, upper panel). The maximum temperature also shows an 
increasing trend all across Nagaland (Figure 4.2-lower panel). The maximum 
temperature in the district of Wokha has increased by 1.17°C, and in Phek the increase 
in maximum temperature is of the order of 1.1°C.  The northern districts, in comparison, 
have experienced a smaller increase in absolute value of maximum temperature. For 
example in  Mon the maximum temperature has increased by 0.57°C, in Zunheboto by 
0.69°C, and in Tuensang the maximum temperature has increased by 0.77°C 
respectively. Overall, the trend of last 100 years shows that increase in minimum 
temperature is slightly higher in absolute terms than the increase in maximum 
temperature.  
 

Table 4.1.: Summary of the observed trends in temperature and precipitation 
District Change in precipitation 

(1971-2005) 
 

Change in Minimum 
Temperature  

(1901-2002) 

Change in Maximum 
Temperature 

(1901-2002) 
Mon +2 - 3 mm/day +1.4oC +0.57oC 

Tuensang^  +3 -4 mm/day +1.6oC +0.77oC 
 

Mokochung No data No data No data 
 

Wokha Negative change +1.6oC +1.17oC 
 

Zunheboto >4mm/day +1.6oC +0.69oC 
 

Phek 1-2 mm/day +1.6oC 1.1oC 
 

Kohima No data No data No data 
 

^ Includes Longleng, Kiphre 
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Figure 4.2.: Spatial pattern of temperature trends for JJAS (°C per 100 yr) over Nagaland 

for the period 1901-2002. No data is present for Dimapur, Kohima and Mokochung. 
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4.2. Climate Change projections 
4.2.1. Temperature 
In the mid century (2020-2050), the state is projected to experience an increase in 
annual average temperature between 1.6°C and 1.8°C (Figure 4.3a). Southern districts 
show higher increase in temperature, with Kohima, Wokha, Phek, Zunheboto and 
Tuensang showing an increase in temperature between 1.7 and 1.8°C.  The Northern 
districts of Mon and Mokokchung are projected to have an increase in average 
temperature of between 1.6°C and 1.7°C. 
 
4.2.2. Precipitation 
The total annual rainfall in Nagaland within the same period is projected to increase 
state-wide (Figure 4.3b). The southern districts of Nagaland are likely to receive higher 
rainfall with respect to the northern districts. The southern districts of Kohima, 
Zunheboto, and Phek are projected to obtain more than 20% increase in rainfall with 
respect to base line. Wokha and Tuensang are projected to receive an increase in 
precipitation by 15% and 20%. The northern most districts of Mon and Mokokchung are 
projected to receive an increase in precipitation of between 10% and 20%. A gradient 
decrease in precipitation is projected as the latitude increases.   
 

Box 4.1:  Deriving climate Change scenarios: 

For climate change base line simulation and projections into 2021-2050s PRECIS- a regional 
climate change model has been used  for entire India including Nagaland, PRECIS down scales 
at 0.44x0.44 resolution (50 km2), the outputs of the  HadCM3 (Hadley Centre Climate Model ver. 
3) a global climate model who’s outputs are at a resolution of 2.5ox3.75o ~ 280km2 . Both PRECIS 
and HadCM3 have been developed by Hadley centre UKMO.  The combination of HadCM3 and 
PRECIS models is known as the HadRM3 model. The IPCC A1B SRES scenario has been 
chosen from a bouquet of socio-economic scenarios developed by the IPCC (IPCC SRES, 2001) 
representing  the developmental aspiration of India, balancing rapid penetration of new 
technologies, increasing mix of  renewable energy and a  sustainable economic development. 
Climate change projections have been made at a grid-spacing of 0.44250 latitude by 0.44250 
longitudes. District wise data have been derived by re-gridding the PRECIS model outputs at 0.2° 
x 0.2° resolution ensuring enough number of grids are available in each district fall inside each 
district for a statistically sound projections. The grids are again re-aggregated to provide average 
district-level projections of climate parameters. 

 

Source: Krishna Kumar et al., 2006. Current Science 
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Figure 4.3 a and b: (a) District-wise projected increase in annual average temperature (°C) 
for the period 2021-2050 (A1B SRES scenario) compared to baseline (1975), projected by 
the HadRM3 model. (b) District-wise projected increase in annual rainfall and JJAS rainfall 
for the period 2021-2050 (A1B SRES scenario) compared to baseline (1975). The solid 
black lines show the district boundaries 
 
 
4.2.3. Extreme precipitation 
Increase in extreme rainfall events (100mm/day) is projected in some districts of the 
state.  Phek, Tuensang and Kohima are projected to experience an increase in extreme 
rainfall events of 2 or more days per year. These are the same districts that exhibited an 
increase in absolute value of rainfall as well (Table 3). The northern districts of 
Zunheboto, Wokha, Mon, Mokochung all exhibit less than 2 days increase in extreme 
events per year. 
 
4.2.4. Droughts and Floods 
Increase in moderate drought like condition (onset of drought) is projected for Nagaland 
during 2021-2050s, with northern states facing more drought weeks than the southern 
states. The drought weeks across Nagaland, are likely to increase by 25-50% in 2021-
2050s with respect to current base line scenario. 
 
The projections also indicate higher flood discharge in the southern districts of Phek and 
Kohima, an increase of 10 -25% more flood discharge is likely to take place wiith respect 
to current discharge rates in these districts.  
 
The climate projections for the state are summarized in Table 4.2. 

(a) (b) 
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Table 4.2: Climate projections for Nagaland in 2021-205042 
Climate parameter Districts Projected Change in 2021-2050s 

with respect to base line (1961-
1990) 

Temperature Kohima, Wokha, Phek, Zunheboto and 
Tuensang,  

+ 1.7 -1.8°C 

Mon, Longleng and Mokokchung +1.6°C-1.7°C 
 

Precipitation Kohima, Zunheboto, and Phek +20% 
Wokha and Tuensang +15-20% 
Mon, Longleng and Mokokchung +10 -20% 

 
Extreme rainfall 
(>100 mm/day) 

Phek, Tuensang, Kohima >2 or more days 
Zunheboto, Wokha 1.0 – 2.0 days 
Mon, Mokokchung 0– 1.0 days 

                                                           
42 Source: Ravindranath et al., 2011  
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5.0 Impacts of Climate Change and Vulnerability 
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Box 5.1: Projecting impacts and Vulnerability of districts– Tools and Methods 

Water Resources: Impacts: Changes  in water resource availability  for MC and EC (MC-mid century 
covering the period 2021-2050 and EC –End of Century covering  2071-2098) have been projected in 
terms of rainfall, evapo-transpiration and water yields  using  the Soil Water Assessment Tool (SWAT) 
(http://swatmodel.tamu.edu/) with inputs from the PRECIS model run on GHG emission drivers 
generated by the IPCC SRES A1B scenario, Digital Elevation data, Drainage Network, Soil data and 
associated soil  characteristics and  Land use data: For Nagaland, the SWAT outputs are only for the 
Brahmaputra catchment area occupying 65% of the total area across the state. The Change has been 
derived with respect to  base line scenario BL covering 1961-1990. The Vulnerability of each district was 
assessed by estimating a composite Water Vulnerability Index that includes indices of water availability, 
evapotranspiration demand, number of drought weeks, and flood magnitude. 

Agriculture: INFOCROP a generic dynamic crop model, developed by the Indian Agriculture Research 
Institute,  is generally used in India to assess  the projected changes in yields of various crop in MC 
(2021-2050) at 460 ppm of CO2 and EC scenario at 700 ppm of CO2 with respect to BL (1975-2005), 
which is  at 370 ppm CO2. The projections are made with inputs from PRECIS- the regional climate 
model run on GHG emission scenarios generated by IPCC A1B SRES scenario.  INFOCROP simulates 
the effects of weather, soils, agronomic management practices (including planting, nitrogen, residues 
and irrigation) and major pests on crop growth, yield, soil carbon, water and nitrogen, and the 
associated environmental impacts. Agriculture vulnerability for Nagaland has been assessed in terms of 
a composite index that takes into account rainfall variability, area under rainfed crops, rural population 
density, net sown area, area under high yielding crop varieties, amount of fertilizers and manure used, 
groundwater availability, and means crop yields, etc in the current BL scenario. Further, for the future 
scenario, the same set of indicators were estimated, incorporating simulation trials for crop yield function 

Forests: An assessment of the impact of projected climate change on forest ecosystems in Nagaland is 
made using  global dynamic vegetation model IBIS at 50kmx50km resolution with climate inputs 
generated by PRECIS run on A!B scenario for MC (2021-2050) and EC (2071-2100). Inputs to IBIS 
include  monthly mean cloudiness (%), monthly mean precipitation rate ( mm/day), monthly mean 
relative humidity (%), monthly minimum, maximum and mean temperature (C) and wind speed (m/s), 
soil parameter (percentage of sand, silt and clay) and topography. The Forest Vulnerability was 
assessed in terms of a composite Forest Vulnerability index that took into account the changes in 
vegetation type across the grids in MC scenario wrt EC scenario along with forest disturbance index 
indicating level of human interference in the forests for each grid, the Fragmentation status of the forest 
patch and the status of biological diversity. The percentages of vulnerable grids thus derived for each 
districts then were ranked from 1 to 5 by linearly scaling the same. Ranking 1.0 indicated very low 
vulnerability and ranking 5 indicating higly vulnerable.  

 
Source: 1. Climate Change Assessment for Nagaland, Ravindranath et al., 2011, IISc Banagalore, 
2. Climate Change and India:A 4X4 Sectoral and Regional Analysis for 2030s, INCCA Report no.2, 
2010, MoEF 
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5.1. Water Resources 
5.1.1. Projection of changes in rain fall, evapotranspiration and water yields 
The projections indicate a reduction of precipitation by about 2% in Nagaland in MC 
scenario and an increase of about 9.5% in EC scenario. An increasing trend in 
evapotranspiration is projected by about 14.3% in MC and 27.9% in EC respectively, 
probably due to warming. The increased evapotranspiration may lead to water stress in 
the near-term future. The water yields which is a function of  which is a function of total 
rain fall, increase in evapotranspiration, flood magnitude and drought weeks in monsoon 
period,  reduces by  4.2% in MC  and increase by about 7.4% in the EC. Table 5.1 
summarizes the results of impacts of climate change on water resources in Nagaland. 

Table 5.1: Trend in water balance for baseline, near and long-term climate scenarios 
(IPCC SRES A1B) for Brahmaputra basin 

Scenario Rainfall 
mm 

Change over 
baseline % 

Water 
yield 
mm 

Change over 
baseline % 

Actual evapo-
transpiration 

mm 

Change 
over 
baseline 
% 

1961-1990 
(BL) 

2409.0  1922.3  391.4  

2021-2050 
(MC) 

2361.4 -2.0 1841.3 -4.2 447.3 14.3 

2071-2098 
(EC) 

2637.5 9.5 2063.9 7.4 500.4 27.9 

 

5.1.2. Water Vulnerability at District Level 

The analysis indicates that Wokha district is the most vulnerable and Phek the least 
vulnerable in both BL and MC scenario. The other districts, namely, Mon, Mokchung, 
Tuensang and Zunheboto are moderately vulnerable in BL, but become more vulnerable 
in the in MC (see figure 5.1). The 7 districts are ranked according to vulnerability status 
on a scale of 1 to 7.  The Ranking has been made both for the base line scenario (1961-
1990) and for the mid century scenario (2020-2050) and is summarized in Table 5.2.  
This increasing water vulnerability in the Northern districts including Wokha, is mainly 
due to decrease in water yield which is a function of total rain fall, increase in 
evapotranspiration, flood magnitude and drought weeks in monsoon period. Rank 1 
being least vulnerable and Rank 7 being the most vulnerable 
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Figure 5.1: Distribution of Water vulnerability 
indices by district (a) for base line (1961-1990), (b) 
for mid century (2021-2050), and (c) composite 
WVIndex  for base line as well as mid century. (d) 
and (e)Spatial spread of WVIndex across the 
districts in Nagaland in base line and mid century 
scenario respectively 

 
 

(a) 

(d)

(b) 

(e)

Index for figure (d) and 

(c) 
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Table 5.2: Composite Water Vulnerability Index Ranking of various states of Nagaland in 

base line (1961-1990) and mid century scenario (2021-2050) 
Ranking* Base Line scenario Mid Century scenario 
1 Phek Phek 
2 Mon Kohima 
3 Tensang Zunheboto 
4 Zunheboto Mon 
5 Mokokchung Tuensang 
6 Kohima Mokokchung 
7 Wokha Wokha 

 
 

5.2. Agriculture 
5.2.1.  Agriculture Crops 
 
Siddhu and Hundal (2006)43, have concluded in one of their studies that in general with 
an increase in temperature above normal, the phonological stages of rabi/winter   
season crops (wheat and gram) get  advanced, whereas for similar changes, the  kharif 
season crops (rice, groundnut and soybean) are  less sensitive. 
 
Rice 
The state of Nagaland shows mixed results in the rice yields in MC, made using 
INFOCROP with inputs from PRCEIS (Figure 5.2).  The Phek district is projected to 
show a decrease in rice yields by 3%.  The districts of Zunheboto and Dimapur exhibit a 
decrease in rice yields by 2%.  However the districts of Tuensang and Wokha exhibit 
increase in rice yields of 3% and 4% respectively. The results represent the output of 
only one crop model. Different crop models give different outputs depending on the input 
parameters used.  
 
This projection is not applicable to indigenous varieties of rice available in the state.  It is 
generally believed that the indigenous varieties are more climate resilient, however, the 
effects of increasing temperature, enhanced CO2 levels, increase precipitation but higher 
run off has to be studied to ascertain the likely positive on negative response on their 
yields. 
 

                                                           
43 Prabhjyot Kaur Siddhu and SS Hundal, 2007. Effect of Possible Futuristic Climate Change Scenarios on 
Productivity of Some kharif and rabi Crops in the Central Agroclimatic Zone of Punjab; Jour. Agric. Physics, 
Vol. 6, No. 1, pp. 21-27 (2006) 
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Figure 5.2: District 
wise changes 
projected in rice 
yields in Nagaland 
in MC (2021-2050) 
with respect to base 
line (1975-2005). 
Source: 
Ravindranath et al., 
2011 
 
 
 
 
 
 

 
 
Maize 
Studies carried out by Tripathi et al44 indicate 
that with rise in temperature, rice, wheat and 
maize crops show reduction in yields. However, 
with doubling CO2 concentration at 700 ppm, the 
yields of all crops increase with increasing 
temperature upto about 2oC, but beyond this if 
the temperature rises then the yields reduce, 
except in the case of C4 plants which can use 
more efficiently the enhanced concentration of 
CO2. Maize which is a C4 plant when exposed to 
doubled CO2 concentrations, gains in yield when 
temperatures increase upto 3oC with respect to 
base line. 
 
 
Therefore it is expected that with increase in 
CO2 concentration in the background and rising 
temperatures in Nagaland, the state will benefit 
in Maize production. Maize, however, is also very sensitive to water availability. Irrigated 
conditions lead to more crop yield, and excess rainfall, leading to more run off in the hilly 
terrains may shortchange the expected rise in yields with increase in temperature. 
 
                                                           
44 Rojalin Tripathy, S S Ray and A K Singh; Analysing the impacts of climate rising temperature and CO2 on 
growth and yield of Major cereal crops udsing simulation Model; in ISPRS ArchivesXXXVIII-8/W3 
Workshop Proceedings: Impacts of Climate Change on Agriculture; 
http://www.isprs.org/proceedings/XXXVIII/8-W3/b2/5-B5-79.pdf; accessed on 4th March 2012 

Table 5.3: Changes in grain yield of 
Maize with rise in temperature at a 
constant CO2 doubling scenario39 

Temperature 
Maize Yield at 

double CO2 

concentration 

+1oC 
 

+20% 
 

+2oC 
 

+10% 
 

+3oC 
 

+2% 
 

+4oC 
 

-8% 
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Pulses 
The legume crops are well placed to doubly benefit from elevated CO2, with increased 
photosynthetic carbon fertilization directly enhancing growth, and indirectly enhancing 
nitrogen fixation. However, there are also likely to be differences among species (West 
et al. 200545). The increased availability of nitrogen would support both the expansion of 
the plant sink for vegetative growth and for grain yield, and more efficient rubisco-
mediated carbon fixation. The legumes will likely have a more significant role in farm 
rotations as an alternate source of nitrogen for other crops. Impacts of changes in 
climate on key legumes/pulses grown in Nagaland are described below. 
 
Chikpea42: With decreasing rainfall from October onwards, drought conditions may be 
mitigated in chickpea with genetic variation for deeper roots. Chickpea also has superior 
drought tolerance in the tertiary gene pool and flowering/pod-set heat (>35◦C) tolerance 
in the domestic gene pool. Elevated CO2 increases pod-set and yield in chickpea and is 
likely to increase nitrogen fixation46. 
 
Soyabean42,47: Soybeans have genetic variance for water use efficiency (WUE), rooting 
depth and mass, photoperiod control of phenology, and adaptive partitioning to roots 
under water deficit conditions and therefore are suitable for growing in rainfed hilly areas. 
It has a high tolerance of heat with seed size maximized at 23oC, compensation of 
smaller seed at 28oC with an increase in seed number, and yield decline above 32oC. It 
is observed that the crop does not grow well if the temperature falls below 10°C or goes 
above 40°C as the grain filling period is reduced at very high and low temperatures.. It is 
reported that the very low temperature lowers the oil content and the higher temperature 
during seed formation increases oil content in seeds. Soyabean requires about 60-65 cm 
annual rainfall. It needs irrigation if the rainfall is lower than 60 cm. However, higher 
rainfall is equally or more harmful than lower rainfall because higher moisture at 
germination causes rotting of seeds or seedlings. Water logging in soyabean field at 
later stages of growth causes anaerobic conditions, poor nodulation and poor yield of the 
crop. The sowing seasons are in June – onset of monsoon and in Spring in Feb-Marxh 
period.  
 

                                                           
45 West JB, HilleRisLambers J, Lee TL, Hobbie SE, Reich PB (2005) Legume species Identity and soil nitrogen 
supply determine symbiotic nitrogen-fixation responses to elevated atmospheric (CO2). New Phytologist 
167:523–530. 
46 Robert J. Redden, Shyam S. Yadav, Jerry L. Hatfield, Boddupalli M. Prasanna, Surinder K. Vasal, and 
Tanguy;2011.  The Potential of Climate Change Adjustment in Crops: A Synthesis Lafarge; Chapter 24 in 
the book entitled Crop Adaptation to Climate Change, First Edition. Edited by Shyam S. Yadav, Bob 
Redden, Jerry S. Hatfield, Hermann Lotze-Campen and Anthony Hall, 2011 John Wiley & Sons, Ltd. 
Published 2011 by Blackwell Publishing Ltd 
47 www.inseda.org/Additional%20material/CD%20.../Soybean-101.doc 
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Given the fact that temperatures are set to rise in Nagaland and so is the precipitation 
levels, however, Soyabean yields may not be affected in the state, especially the ones 
grown in the hilly areas as the temperature increase is likely to remain within the tolerant 
region and the high precipitation is likely to lead to higher run off and not water logging. 
However, soil nutrient have to be fortified to sustain or increase the current productivity. 
 
Beans (Naga Beans Included)42: Beans (P. vulgaris) have an optimum temperature for 
growth of 17.5–23◦C, with reduced pollen viability, flower and pod-set above 30◦C/20◦C 
day per night temperatures. Heat tolerance will be more important than drought 
tolerance for adaptation to climate change in case of beans. Although there is genetic 
variation for heat and for drought stress, including a deep rooting trait, wider genetic 
variation for these occurs in the secondary gene pools for tepary (Phaseolus acutifolius) 
and runner (Phaseolus coccineus) beans. Such interspecific crossing may be the 
required strategy for abiotic stress tolerances and also for new pest and disease 
resistances with climate change. 
 
Oil seeds 
Rapseed, Mustard and sunflower oil seeds are widely grown in Nagaland. Mustard is 
grown in the higher and the lower hilly regions of the state in rain fed conditions. A study 
conducted by Boomiraj et al., 201048 .indicates that for a rise in temperature by 1,0-
1.5oC in 2020s and 3.0-3.5oC in 2050s, during the mustard growing period in the 
eastern India, the yields of mustard are likely to reduce drastically by -9.9% to -37..4% 
with respect to normal yields currently available now. However, late sowing by 7 days 
and by cultivating longer duration varieties the crop losses in 2020s can be brought 
down to -1.8% and -29.6% respectively.  
 
5.1.2. Impacts on Horticulture49 
Studies have shown that the production and quality of fresh fruit and vegetable crops 
can be directly and indirectly affected by high temperatures and exposure to elevated 
levels of carbon dioxide and ozone. Temperature increases affect photosynthesis 
directly, causing alterations in sugars, organic acids, and flavonoids contents, firmness 
and antioxidant activity. The other impacts include increase in soil temperature much 
earlier in spring; the planting time is likely to advance as well. This can be catastrophic if 
late frosts occur.  Soil conditions may tend towards acidity, alkalinity and salinity. The 

                                                           
48 K. Boomiraj, B. Chakrabarti, P.K. Aggarwal, R. Choudhary, S. Chander; 2010. Assessing the vulnerability 
of Indian mustard to climate change; Agriculture, Ecosystems and Environment, 138, (2010) 265–273. 
Accessed from http://www.nicra.iari.res.in/bidisha%20publi/Boomiraj-paper.pdf on 4th March 2012. 
49Climate changes and potential impacts on postharvest quality of fruit 
and vegetable crops: A review; C.L. Moretti , L.M. Mattos , A.G. Calbo, S.A. Sargent, in Food Research 
International 43 (2010) 1824–1832; accessed on 24th feb, 2011 from 
http://www.mendeley.com/profiles/adonai-calbo/document/3526264551/#highlighted 
49 in  a paper by H P Singh, DDG, Horticulture, ICAR (http://www.niam.res.in/pdfs/DDG_Hort_lecture.pdf, 
accessed on 5th Feb, 2011 
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Box 5.2: Heat Stress on Livestock 

Temperature Humidity Index (THI), representing 
the combined stress of temperature and 
humidity, affects the productivity of livestock. 
 

THI Animal Sensitivity 
65-72 Favourable 
72-78 Mild Stress 
>80 Severe Stress 

 
Nagaland falls within a THI zone of <70. 
Therefore currently livestock does not 
experience any heat stroke her. However, with 
increase in temperature, THI may increase and 
livestock is likely to experience mild stress 
affecting its productivity. 

requirement of annual irrigation is likely to increase, not only because of higher 
evaporation, but also because the trees develop more fasters during due to enhanced 
levels of CO2 concentration. Heat units required by plants will be achieved in much 
lesser time.  Higher temperature will reduce tuber initiation process in potato, reduced 
quality in tomatoes because of tip burn and blossom end rot and lead to poor pollination 
in many crops. In case of crucifers, higher temperatures may lead to bolting. Carbon 
dioxide accumulation in the atmosphere has directly effects on postharvest quality 
causing tuber malformation, occurrence of common scab, and changes in reducing 
sugars contents on potatoes. High concentrations of atmospheric ozone can potentially 
cause reduction in the photosynthetic process, growth and biomass accumulation. 
Ozone-enriched atmospheres increased vitamin C content and decreased emissions of 
volatile esters on strawberries. Tomatoes exposed to ozone concentrations ranging from 
0.005 to 1.0 lmol/mol have a transient increase in b-carotene, lutein and lycopene 
contents. Specific chilling requirements of pome and stone fruits will be affected hence 
dormancy breaking will be earlier.  
 
5.2.3. Impacts on Livestock and livestock products 
 
In the case of livestock, global warming and climate change are likely to impact 
negatively on production and health. Increase in physiological reactions at high 
temperatures will elevate heat loads of animals resulting into a decline in productivity 
(see Box 5.2) of meat, wool, milk and draught power (Upadhyay, Singh and Ashutosh, 
200850).  
 
Higher temperatures and changing rainfall 
patterns can enhance the spread of existing 
vector borne diseases (Bhattacharya et al, 
200651) and macro parasites, accompanied by 
the emergence and circulation of new livestock 
diseases.  
 
Climate change will modify the dispersal, 
reproduction, maturation and survival rate of 
vector species and consequently alter viral and 
bacterial disease transmission. In some areas, 
climate change is likely to generate new 
transmission models. Temperature and 

                                                           
50 Upadhyay, R. C., Singh, S. V. and Ashutosh. 2008. Impact of Climate Change on Livestock. 
36th Dairy 
Industry Conference, Varanasi. India 
51 Bhattacharya, S., C. Sharma, R.C. Dhiman and A.P. Mitra, 2006: Climate change and malaria in India. 
Curr. Sci., 90, 369-375 
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humidity variations could also have a significant increase in helminth infections, 
protozoan diseases such as Trypanosomiasis and Babesiasis.  
 
Increase in temperature favours bacteria to grow fast in the milk and spoil the milk 
quickly causing economic loss to farming community. Rising temperatures will have an 
additional impact on the digestibility of plant matter. Raised temperatures increase the 
lignifications of plant tissues and thus reduce the digestibility and the rates of 
degradation of plant species. This not only affects the health of an animal but also 
results in the reduction in livestock production which in turn has an effect on food 
security and incomes of small livestock keepers. Infertility cases are likely to increase in 
cattle mainly due to mineral deficiency possibly due to high soil erosion trace minerals 
leach out.  
 
5.2.4. Impacts on Fisheries 
 
Increase in temperature reduces water level in wetlands and rivers drastically and most 
of them become dry during the summer seasons (FAO 2008) impacting productivity. 
Increased temperature may lead to deoxygenation (i.e. Hypoxia) of bottom layers (FAO 
2008) impacting the production. Change in temperature  is likely  to impact cold-water 
species negatively, warm-water species positively. Increased erosion of riverbeds can 
reduce fish populations that spawn there. Increased sediment loads can choke spawning 
substrates, affect reproductive success and block migration routes (FAO 2008). 
 
The total productivity of fish in the state has decreased over a period of time. These are 
mainly due to poor maintenance of ponds, and biotic and abiotic stresses. Climate 
change may exacerbate the situation if corrective action is not taken. 
 
5.2.5. District wise Agricultural vulnerability 

The Composite Agriculture Vulnerability Index (CAVIndex) estimations for base line (in 
this case based on 2010 data) and MC scenario (2021-2050), have been aggregated 
across the districts (refer to Box 5.1 for methodology) and have been ranked from 0-5, 
where 0-1 rank represents very low vulnerability, 1-2 represents low vulnerability, 2-3 
represents moderate vulnerability, 3-4 represents high vulnerability and 4-5 represents 
very high vulnerability. Based on this it is concluded that the districts of Tuensang and 
Wokha are highly and very highly vulnerable in the MC scenario. Phek, Zunheboto, 
Mokokchung and Mon are moderately vulnerable and district Kohima is the least 
vulnerable. The other districts are becoming vulnerable mainly due to their inefficiency in 
retaining water for agriculture due to the mountainous terrain. See Figure 5.3. 
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Figure 5.3.: District wise agricultural vulnerability profile of Nagaland  

for baseline and A1B scenario  

5.3 Forests 
5.3.1. Projecting Change  

Modeling results using the biophysical vegetation model IBIS with climate scenario 
inputs from PRECIS indicate that of the 515 forested grids of 50kmx50km resolution 
covering Nagaland Forests, only 16.7% of those grids will undergo change in vegetation 
type in MC (2021-2050) due to changes in climate with respect to BL (1961-1990). See 
Figure 9- the red coloured grids indicate change in the forest types in the western region 
of Mon district, northern region of Tuensang and northeastern region of Mokokchung.  

 

The Forest Vulnerability has been assessed in terms of changes in composite forest 
vulnerability index (CFVI) between BL and MC scenarios. This is a combination of 
indices that define changes in forest vegetation type derived from output of the IBIS, 
forest disturbance, forest fragmentation, and forest biodiversity richness. The analysis 
indicates that Mon and Mokokchung are the most vulnerable as the CFVI isgreater than 
4.5. Tuensang and Zunheboto are moderately vulnerable as CFVI is between 3-4. The 
districts of Kohima, Wokha and Phek are least vulnerable as the CFVI is less than 3.5 for 
these districts. See Figure 5.4. 
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Figure 5.4.: Forest vegetation change projected by 2035 under A1B scenario in Nagaland 

 

 
Figure 5.5: District-wise representation of the area that is projected to undergo change in 

vegetation type by 2021-2050 in Nagaland 
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5.4. Energy Generation and Consumption: 

5.4.1. Energy Consumption Projections 

Energy consumption of a city is closely related to its ambient temperature. However, 
urban temperature is changing because of heat island effect and global warming. The 
International Panel on Climate Change (IPCC) forecasts that the global temperature will 
be rising in the next 100 years]52; the temperature rise in 2100 relative to 2000 would 
range from 1.4 to 5.8 1C under different adaptation scenarios. 

Further, there have been a number of scientific studies which estimate that, with a 1°C 
ambient temperature rise, the consumption of electricity would increase by 9.2% of 
domestic consumption, 3% of commercial consumption and 2.4% of industrial 
consumption.53 

Based on the projected temperature,  it is estimated that there would be approximately a 
14-15% increase in electricity consumption in the state, due to temperature rise.  

 
In the case of DImapur, a temperature rise of 1.6°C is likely to lead to an increase in 
electricity consumption by 20% to 30% primarily due to increased use of air-conditional 
and cooling appliances and this trend is likely to be seen in all low altitude areas of 
Nagaland.  
 
Climate change also brings in more intense winters in some areas, though the spells will 
be shorter.  However, considering that with the exception of perhaps Dimapur, all the 
other regions of Nagaland experience peak winters and further that one of the major 
domestic consumption of electricity during winters is for room and water heaters, the 
winter intensity increase will potentially lead to an increase in the use of room and water 
heaters. 
                
5.4.2. Impacts on Electricity Supply 
 
The power availability during monsoon period is more than sufficient to meet the energy 
requirements of the state, however, during lean seasons, the state faces a shortfall of 60 
MW of peak demand and 25 MW of off-peak demand.   
 

                                                           
52 Fourth Assessment Report, IPCC, 2007 
53http://www.ucdenver.edu/academics/colleges/Engineering/research/CenterSustainableUrbanInfrastruc
ture/LowCarbonCities/Documents/Wing-tat%20Hung/WTHung%20energy%20consumption.pdf 
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Box 5.2: Impact of climate changes on mosquitoes 
and malaria 

Temperature: Mosquitoes are highly sensitive to 
temperature. Higher temperatures can boost their 
reproductive rate, lengthen their breeding season, and 
make them bite more frequently; shorten the time it takes 
for the pathogens they carry to mature to an infectious 
state; can expand the mosquitoes’ range to higher 
elevations and towards more northern latitudes, 
potentially putting previously unexposed populations at 
risk; Storms, hurricanes and floods can contribute to the 
spread of malaria, as they leave behind vector breeding 
sites 
 
Land use change- deforestation: Land-cover change, 
can influence the micro-climatic conditions, including 
temperature, evapo-transpiration and surface run-off that 
are key to determining mosquito abundance and 
survivorship.  
 
Source: Foley et al., 2005; 
http://www.psr.org/assets/pdfs/vector-borne-and-water-
borne.pdf 
 

The impacts of climate change on 
water resources have been 
highlighted in the Fourth assessment 
report of the Intergovernmental Panel 
on Climate Change (IPCC) indicating 
an intensification of the global 
hydrological cycle affecting both the 
ground water and surface water 
supply. The effects of climate change 
on water resources in India include 
increased drought, river system 
closure, reduced flows in Himalayan 
river systems, extreme floods, 
reduced river yields and reduced 
ecosystem resilience.  

Therefore, with the huge dependence 
on electricity from large hydro-electric 
sources and with science based 
evidence that river systems in India 
could possibly be affected due to 
Climate Change, the already shortfall 
in electricity supply in off-season 
periods could intensify further.   

 

5.5 Human Health 

5.5.1 Vector borne diseases 
 
The malaria cases were only found along the foothill region of Nagaland, bordering 
Assam, i.e. in the regions of the districts of Peren, Dimapur, Wokha, Mokokchung, 
Longleng and Mon. Very few cases were reported from inland regions. However, since 
the last 5 to 10 years, cases are being detected from all districts, and even from high 
hilly slopes. Climate change in terms of increase in temperature and increase in relative 
humidity due to increase in precipitation, is likely to offer opening of  transmission 
windows  for malaria for all 12 months54 for all the prevalent mosquito species. Therefore 
there is a possibility of  Anophoeles Diurus, Anopheles Minimus being also available for 
all 12 months in a year along with Anopheles Stephensi which is already prevalent 
throughout the year, thereby increasing the number of malaria incidences.  Also with 

                                                           
54 Climate Change and India:A 4X4 Sectoral and Regional Analysis for 2030s, INCCA Report no.2, 2010, 
MoEF 
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increase in temperature, malaria may become endemic at higher altitudes as well55. 
Further urban malaria in Nagaland may become important in the future, considering the 
influx of more and more population in the urban centres, with no systematic urban 
planning in place to accommodate this population. 

Both Chikungunya and Dengue virus development and female Aedesa Egypti mosquito 
biting rates are sensitive to temperature and the potential risk rises to approximately by 
31%-47% when temperature rises by 10C and irregular precipitation pattern persist. 
Further, the minimum temperature threshold for dengue vector to survive is 11.9oC, 
implicating that dengue can occur in winters in Nagaland as well. Also the maximum 
temperatures up to which the dengue vector can survive is yet not determined56. With 
increase in droughts, accumulation of water in water containers in households to meet 
the enhanced household demand for increase in water consumption, may provide more 
frequent ideal conditions for breeding of Aedes-aegypti mosquito, the vector responsible 
for both chikungunya and Dengue. Similarly, in the case of Japanese Encephalitis (JE) 
caused by the female Culex, increase in temperature may trigger certain biotic and 
abiotic conditions favoring early seasonal amplification of virus and mosquito and hence 
their transmission and spread within Nagaland.  

 

 

 

 

 

Table 5.4: Summary of likely impacts on diseases related to vectors due to climate change 
in Nagaland 
Vector borne disease Driving climate and socio-

economic Parameters  
Likely manifestation 

Malaria, Dengue, 
Chikungunya, Japanese 
Encephalytis, Kalazar, 
Filariasis  and others 

 
Increase in maximum 
Temperature, RH remaining >55% 

Wider spatial spread and spread to higher 
altitudes 
Windows of transmission open for all 12 months 
Emergence of new vectors 
Increase in Urban malaria 

Decrease in minimum 
temperature, RH remaining >55% 

Possibility of dengue even in winters 

Increase in precipitation, RH 
increasing further 

Leave behind flooding conditions for mosquitoes 
to breed in their habitats* 

Land use change (deforestation) 
leading to changes in micro-
climate in terms of  changes in 

More pathogens breed at a shorter period of time 
leading to a probability of higher incidences of 
vector borne diseases 

                                                           
55 Bhattacharya et al., Impacts of Climate Change on Malaria, Current Science, 2006. 
56 Patz and Olson, 2006 
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temperature, evapotranspiration, 
surface runoff, soil moisture etc. 

Migration of population Bringing in new vectors  in the region 
that might acclimatize to the climate 
conditions 

 
 
5.5.2. Water borne diseases 
Studies indicate that there is a definite relationship between diarrhea and water quality 
that gets affected by rise in temperature, changes in precipitation pattern, humidity and 
extreme weather events such as floods and droughts. Table 5.5 below summarizes 
some of the global findings that relate increase in temperature with increase in diarrhea 
incidences.   Diarrheal incidences in Nagaland are numerous even in the present climate 
and are likely to escalate as temperatures increase. Similarly, the probability of increase 
in frequency and intensity of occurrence of Typhoid and cholera incidences increases as 
well. However, it is necessary to carry out a study to ascertain as to how much increase 
in diarrheal incidences can occur with increase in temperatures.    

Table 5.5.: Evidences of changes in incidences of diarrheal cases with increase in 
temperatures in various regions of the globe 

Country Rise in temperature % rise in no. of water borne 
disease incidences 

Peru11 1oC 8% increase in the risk of getting 
sever diarrhea 

China12, 13 ° 1oC rise in maximum temperature 
° 1oC rise in minimum temperature 

11% rise in bacillary dysentery 
12% rise in bacillary dysentery 

India  ° Observed increasing trends in 
temperature 

 
° Increase in temperature 

Leading to decrease in diarrheal 
incidences in Pune, India 
 Increase in incidences of cholera in 
Kolkata 

Bangladesh 1oC rise in temperature above 29oC 40.2% increase in incidences  

 
 
 
 
5.5.3. Respiratory diseases 
 
 
The key drivers of increase in respiratory diseases in Nagaland could be increase in air 
pollution, indoor pollution, and early emergence of allergens all due to increase in 
ambient air temperature. Increase in precipitation, could increase dampness leading to 
high mold population.  The following paras briefly describe how climate change can alter 
the concentration of the pollutants that lead to the increase in allergens and pollutants in 
the atmosphere leading to increase in respiratory diseases (also see Table 5.6). 
 
Increase in tropospheric Ozone: Increase in tropospheric Ozone is associated with 
reduced lung function16, exacerbation of chronic respiratory diseases15, and increases in 
respiratory hospital admissions16,17 and mortality.  The concentration of tropospheric 
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Ozone in the atmosphere is highly dependent on temperature. Higher levels of ozone 
are produced during warmer time periods18,19. It is projected that there will be an overall 
increase in ozone concentrations with climate change20. The same analogy can be 
deduced for Nagaland 
 
Increase in concentration of particulates in the air – outdoor pollution: Increase in 
temperatures also can lead to increase in pollutant load in the atmosphere. Long-term 
exposure to particles has been associated with increased symptoms and reduced lung 
function in asthmatic children and higher mortality in adults, including lung cancer 
deaths21,22,23,24. Similarly, short-term increases in ambient particle levels have been 
related to increases in cardiopulmonary hospital admissions and mortality25,26,27. 
 
Indoor pollution: Indoor air pollution from burning of solid fuels, largely from biomass for 
cooking and heating, affects 3/4th of the population in India, particularly due to acute 
respiratory infection in children aged 5 yrs and COPD in nonsmoking females28. Recent 
scientific data indicate that black carbon (soot) from indoor air pollution is the second 
leading air emission contributing to the greenhouse effect and global warming29. Black 
carbon has a half-life in the atmosphere of weeks as opposed to hundreds of years for 
carbon dioxide, and so interventions targeting a reduction in biomass emissions may be 
of benefit within the foreseeable future. 
 
Increase in extreme precipitation and flooding: It is likely that climate change will be 
associated with more episodes of extreme precipitation in the NE region30, potentially 
leading to severe flooding, consequent population dislocation, poor living conditions and 
worsening water quality, poor nutrition and inadequate access to medical care. This will 
affect respiratory infections, pneumonia in particular. Lesser degrees of flooding will also 
lead to housing remaining habitable but being damp. Damp housing has long been 
recognised as a cause of respiratory ill-health31.32, being consistently associated with 
cough and wheeze (and to a lesser extent asthma) in both children and adults. 
 
Allergens and allergic response: Increase in temperatures may lead to early flowering 
and hence early release of pollens/allergens into the atmosphere. Increased 
temperatures will permit the spread of certain plant species from lower altitudes to higher 
altitudes, thus exposing new populations to new allergens31, and outdoor moulds 
(Alternaria and Cladosporium) may also increase. To what extent this will result in more 
individuals with respiratory allergies is conjectural, but any increase in allergen load in 
conjunction with rising ozone levels will result in more exacerbations of asthma and 
allergic rhinitis as ozone potentiates the effects of allergen exposure33, and exposure to 
higher concentrations of dust mite allergen in households is associated with an 
increased incidence of asthma. It is likely that, with climate change, there will be an 
increase in thunderstorms, which are known to be associated with outbreaks of asthma 
mediated through allergen exposure, notably pollens and wet-air fungal spora34,35,36,37,38. 
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Table 5.6.: Likely impacts of climate change on respiratory diseases in Nagaland 

Climate Driver Change in pollutants Likely respiratory diseases implications 
 
 
 
 
 
 
 
 
 
Increase in temperature 

Increase in tropospheric ozone 
concentration 

° Exacerbation of chronic respiratory 
diseases 

° Increases in respiratory hospital 
admissions and  

° Increase in mortality 
Increase in particulate matter in 
the atmosphere  
 

° Increased symptoms and reduced lung 
function in asthmatic children  

° Higher mortality in adults, including lung 
cancer deaths.  

° Increases in cardio-pulmonary hospital 
admissions and mortality. 

Increase in indoor pollutants 
including black Carbon 

° Increase ARI in children and in COPD in 
women 

Increase in allergens- pollens, 
moulds, dust mites in 
households, wet air fungal spora  

° Outbreak and Exacerbations of asthma 
and allergic rhinitis  

 
Increase in precipitation Increase in damp housing ° Respiratory ill health – coughing and 

wheezing in children and adults 

 
5.5.4. Malnutrition and access to safe 
water 
 
Climate change will affect all four 
dimensions of food security, namely food 
availability (i.e., production and trade), 
stability of food supplies, access to food 
and food utilization39 (FAO, 2003). Food 
security depends not only on climate and 
socio-economic impacts, but also and crucially so, on changes to trade flows, stocks and 
food-aid policy. 
 
Climate Change Impacts on Food Availability – Crops, pasture, livestock, fisheries: The 
crops that are important for food security of Nagaland are Rice, maize, millet, pulses, oil 
seeds, sugarcane, and potato. Specific crop yield projections for 2030s for Nagaland 
region,  as a part of the NE can be deduced from the projections made by Naresh Kumar 
et al. (201141), using INFOCROP with inputs on climate change  from PRECIS run on 
A1B scenario, indicates an overall reduction in productivity, except for irrigated rice (see 
Table 5). Thereby indicating that there is likely to be conditions of malnutrition, amongst 
the population, especially the population directly dependent on local produce, is likely to 
suffer. Increase number of extreme precipitation events, may lead to more landslides 
affecting terrace farming and hence production of crops. With tendency of processed or 

Table 5.7.: Projected yields of different crops in 
Nagaland in 2030s 
Crop  Change in yields in 

2030s  
Irrigated rice +1-5% 
Rainfed rice -1-10% 
Maize -15 -30% 
Wheat +0 -10% 
Potato -1-10% 
Source: Naresh Kumar et al., 201141 
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raw food getting contaminated quickly at higher temperatures, malnutrition may be on 
the spread.   
 
Access to safe drinking water:  in the future might be an issue in Nagaland, though most 
parts of Nagaland will receive on an average an increase in rainfall, with respect to what 
it receives in the current climate. However, as the rains will be more in the form of 
extreme rainfall events, with increase in intensity, the storage and distribution of water 
might be an issue leading to large scale scarcity of water and hence health issues 
related to stored contaminated water. 
 
5.5.5. Extreme temperatures and Health 
 

Maximum temperature between 27oC and 30oC is experienced during the months of 
April to October in the state and the average maximum temperature in Nagaland does 
not exceed beyond 30oC. The population is tolerant to this range of temperatures. 
However, as the average maximum  temperature in Nagaland is likely to increase by 1.6-
1.8oC in 2030s, if temperatures beyond the tolerance level of the population persists for 
a few days, it may  make the population experience heat stress conditions and hence 
morbidity/mortality. With increase in temperature, there might be increase in dehydration 
amongst population, and spurt in skin diseases such as acne, cellulitis, furunculosis etc. 
especially in the southern districts may be seen.  

 

5.6. Urban Habitats 

The main impact of climate change on urban habitat is likeli-hood of a huge pressure on 
urban centres due to migrtation from rural areas.  Water shortages, changes in rainfall 
pattern is likely to affect agriculture and thererby also affecting livelihoods, leading to 
more people coming to towns in search of employment. 
 
The urban population in 2001 constituted 17.23% of the total population of the state, 
while as per the 2011 provisional census, the urban population comprises of 28.97% of 
the total population of the state. 
 
A number of new towns have been added during the period and there has also been a 
movement from rural to urban areas in the past decade.  A negative growth rate of 
population amounting to -14.59% has been recorded in rural areas of Nagaland. 
This will not only put immense pressure on a whole host of issues concerning urban 
habitats, such as pressure on land, water, sanitation and sewerage infrastructure, 
administration and governance  amongst others. 
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Out of the 8 districts considered, Tuensang, Wokha, Mon, Mokokchung, Phek and 
Zunheboto districts fall in the highly vulnerable to moderately vulnerable category. For 
climate impacted scenario, the district Tuensang continues to be very highly vulnerable.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.6. %Change in Urban Population in the last decade 
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6.0 Strategies for Adaptation 

 
 

 

 

 

 

 

 

 

 

 

 

 

6.1. Water Resources 
 
6.1.1. The Climate Change concerns of the water sector 
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The climate change projections for Nagaland indicate that its likely to be vulnerable in 
the period 2021-2050s due to heavier precipitation during monsoon, increase in extreme 
precipitation events, further decrease in precipitation in summer and winter periods, 
warmer average annual temperatures , and increase in droughts during monsoon, and 
increase in flood discharge. The changes in climate are projected to be spatially variable 
as indicated in the district wise vulnerability assessment. Therefore the climate change 
concerns that the state has to cope with or adapt to are: 
 
Heavier monsoon precipitation 
 
Heavier precipitation during monsoon will manifest itself into higher surface runoffs, 
higher frequency of landslides, higher soil erosion and hence heavier silt load in the 
rivers leading to frequent meandering of rivers and river bank erosion.   The higher 
runoffs may lower the recharge capacity of soils in and around the spring heads of 
perennial springs,  damage existing water storage structures built  in the hills,  lead to 
loss in soil minerals,  and may make non-landslide prone areas also prone to landslides. 
The water from existing storage structures, storing irrigation and drinking water are likely 
to brim over, making the excess water received go waste.  
 
Increase in extreme precipitation events 
 
Extreme precipitation events are again a potential threat and increase in their frequency 
by 1 or 2 days is likely to exacerbate the damages already caused by heavier 
precipitation.  The deluge, may lead to heavier soil erosion and landslides in non prone 
areas as well and block roads and access to markets and other social infrastructure 
leading to huge economic losses. The landslides are likely to damage water 
conservation structures and water pipes affecting drinking water availability. Farmers 
may be forced to abandon their farming activities due to landslides. High rate of silt loads 
in the streams and rivers are likely to lead to frequent flash floods during monsoon in the 
valleys and the plains leading to overloading of storm water drainages and waste water 
systems making the water from the two to mix and get pollute fresh water reservoirs 
affecting health of the population. The flash floods then are likely to water log   standing 
crops for a long period of time in the plains due to inadequate drainage and affecting the 
availability of potable drinking water.  
 
Increase in annual average temperature 
 
The productivity of certain crops is likely to shift to higher altitudes as the annual average 
temperature increases further. This may lead to encroachment of pristine forest land at 
the higher altitudes to ensure food security. This will again mean disturbance in the 
recharge zones of the perennial springs. 
 
Increase in ambient temperature, may also lead to excess water pollution, especially in 
the plains in the southern parts of the state. Further, turbidity in water due to excess 
siltation from increase in rainfall, is likely to  increase the amount of heat absorbed from 
sunlight. Increase in ambient temperature affects the physical, biological, and chemical 
characteristics such as the amount of oxygen that can be dissolved in water, rate of 
photosynthesis of plants, metabolic rates of fish and other organisms residing in the 
water, and the sensitivity of organisms to toxic wastes, parasites, and diseases.   
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Increase in number of drought days during monsoon period 
 
Increase in the number of drought days in the northern districts is likely to lead to 
uncertainty in yields of crops and increase the vulnerability of the agriculture system as a 
whole affecting the food security in these districts. An improvement in the southern 
districts of drought days may enhance crop productivity in that area.  Scarcity in drinking 
water is an additional impact that the populace is likely to face due to drying up of 
perennial streams as well in the lean period. Therefore storage of water when it is 
received in abundance is important and required and its efficient use in the lean periods 
is one of the key challenges of the state. 
 
Increase in flood discharge  
 
Increase in flood discharge in the narrow valleys and in the southern districts in the 
period 2021-2050s may lead to choking of the drainage systems, damage standing 
crops on the river plains, affect infrastructure, and potability of drinking water in these 
areas. 
 
6.1.2. Adaptation Strategies 
 
The issues highlighted in section 6.1.1. can be tackled through a three  pronged 
approach in the state, namely, through: 
 
· Planning and implementing activities that fit into the scope of the National missions  

articulated in the National Action Plan on Climate Change that are suitable for 
addressing the climate change issues in this sector. For Nagaland, the Water 
Missions and Green India Mission can be implemented through strengthening of 
existing activities  

· Adopting additional new strategies which will facilitate the adaptation actions  
· Creating a state water policy that takes into account the needs of  the state to ensure 

water security in the current climate variability context as well as in  the context of  
climate change 

· Capacity of all stakeholders vis a vis knowledge of climate change, and technologies 
to combat climate change, and for monitoring and evaluation of actions taken need 
to be built. 

 
Keeping in view of the climate change adaptation requirements of the state of Nagaland 
and the objectives of the water missions, The following strategies are envisaged to lead 
the state towards water security through resource augmentation, efficient use and 
equitable distribution.. 
 
Strategy 1: Storing excess water received through heavier precipitation and 
increase in extreme events  
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The National Water Policy in consultation with the states aims to implement basin level 
management strategies to deal with variability in rainfall and river flows due to climate 
change. This will include creation of enhanced storage both above and below ground, 
rainwater harvesting, coupled with equitable and efficient management structures.  
 
This aim of the National Water Policy (NWP) provides guidance for developing state 
specific strategies for enhancing water storage in the context of projected receipt of rain 
fall through heavier downpour and increase in extreme precipitation events.  In effect this 
would mean, up scaling the existing programmes for adequate supply and demand side 
management of the resource and creating new mechanisms of regulation for efficient 
use. However, this would require some basic scientific inputs such climate change 
modeling to get an idea of the extent of impacts at high resolution and mapping of water 
use resources for efficient supply side management. 
 
The comprehensive lists of activities suggested are as follows:  
 
i. Documenting natural water resources all across Nagaland: Train   departmental 

personnel   and village communities to understand and document geo-hydrology of 
the villages, map village springs and identify their sources, demarcate the spring 
recharge zones, and map natural lakes and ponds including the ones that have gone 
dry. 
 

ii. Artificially recharge water in and around the spring heads for maintaining 
perennial water flow: (a) The departments (DIFC, DSWC) along with the villagers 
can identify and implement appropriate artificial recharge techniques through rain 
water harvesting and afforestation in and around the spring heads to increase the 
base flow of the streams in the lean period.  (b) Since the spring heads lie in the 
upper reaches of the hills and are forested, therefore the Department of Forests (DF) 
can undertake afforestation activities under the Green India Mission in and around 
the spring heads. The other artificial recharge techniques can be implemented 
through the MGNREGA programme of the MRD, GOI. (c) Further, mechanisms need 
to be devised such as payment for ecosystem services to incentivize land owners to 
protect spring heads lying within private land or community land.  
 

iii. Increase irrigation potential of the state: The irrigation potential of the state can 
be enhanced by (a) Accelerating the implementation of medium and small irrigation 
projects that have been planned and by (b) Store the excess water in structures 
along the streams.  The Department of Irrigation and Flood control can make an 
assessment of the excess water that is likely to be received and construct reservoirs 
and make arrangements to have sluices to control the water flow for irrigation from 
the water storage structures. The capacity of the reservoirs need to be in 
consonance with the maximum water that can be stored vis a vis the maximum rain 
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likely to fall. For this the state government needs to accelerate the implementation 
and coverage of small and medium irrigation projects.  
 

iv. Increase area under terraces to utilize excess water receipt during monsoon 
thereby increasing area under assured irrigation and hence increase 
agriculture productivity and optimize Jhum: The Department of Soil and Water 
Conservation can extend its activities of land management for Jhum optimization by 
creating deep or shallow terraces as per the carrying capacity of the land and which 
will be connected to the reservoirs through small canals dug across the hills. 
 

v. Increasing storage capacity by building reservoirs for drinking water in rural 
and urban areas: (a) In villages which are located on the top of hills, there is 
perennial water shortage and one of the strategies is to construct roof top rain water 
harvesting tanks or over ground storage with water diverted from sloping roofs. Also 
create community reservoirs. The PHE can extend its work on coverage of rural 
households under its various programmes. (b) Explore the feasibility and 
effectiveness of extending traditional water harvesting methods such as the zabo 
(the word means 'impounding run-off') system is practiced in Nagaland. Also known 
as the Ruza system57, it combines water conservation with forestry, agriculture and 
animal care. (c)  Promote roof top water harvesting in all household in cities (d) 
Restore the old lakes, tanks and ponds on hill tops and plains and use them for 
drinking water supply in towns and villages. 

 
vi. Identify the enhanced hydro-power potential of the state in the climate change 

scenario:  A study can be instituted to identify the hydro-energy potential of the state 
due to excess rainfall receipt during monsoon. This can also lead the state to a self 
sufficient energy scenario in the future. 
 

The strategies, action, programmes within which these actions can be taken, extent of 
work and the cost and the departments that will handle the adaptation measures are 
indicated in Table 6.1. 
 

Table 6.1.: Actions for storing excess water received through heavier precipitation and 
increase in extreme events 

                                                           
57 Villages such as Kikruma, where zabos are found even today, are located on a high ridge. The rain falls 
on a patch of protected forest on the hilltop; as the water runs off along the slope, it passes through 
various terraces. The water is collected in pond-like structures in the middle terraces; below are cattle  
yards, and towards the foot of the hill are paddy fields, where the run-off ultimately meanders 
 

No. Action Policy Time line Existing 
Programmes 
that cover 
this activity 

Sub activity and 
Cost 

Departments 
to be involved 
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i. Documenting water 
resources all across 
Nagaland- villages, 
towns and cities 

National 
Water Policy 
 
Put this in 
the state 
water policy 

2012-2017 a. MGNREGA 
b. Funds can 
also be 
accessed from 
the funds for 
the National 
Water mission 
to be released 
by the  
Planning 
commission 

a. Training 5 people 
from 1428 villages 
and 19 towns @ 
Rs.100 per day for 3 
months. Total cost of 
training: Rs. 6.48 Cr 
 
b. Documentation 
including cost of 
survey  data entry, 
GIS mapping, writing 
and printing @ Rs 
2.00 Cr for 5 years 
Total Cost Rs.10.00 
Cr 

DIFC 
PHE 
DSWC 

ii. Artificially recharge  
water in and around 
the spring heads for 
maintaining perennial 
water  flow and 
continue renovation 
as and when required 

National 
Water Policy 
 
Put this in 
the state 
water policy 
 
National 
Water 
Mission 
 
Green India 
Mission 

i. 2012-2017:  
Cover 25% of 
the identified 
sources 
 
ii. 2018-2022: 
Cover 75% of 
the identified 
sources 
 
iii. 2012-
2014: Assess 
the potential 
for payment 
of ecosystem 
services and 
design the 
implementati
on of the 
same 

a. AIBP 
b. MGNREGA 
c. Bharat 

Nirman 
d. JNNURM 

i. Afforestation @ of 
Rs.0.50 lakh/ha. To 
cover approx 500 ha 
in all 1428 village  
and 19 towns 
Total: Rs. 36.17 Cr 
 
ii. Create recharge 
structures in and 
around spring heads 
@ Rs. 3.00 Lakh for 
each spring. 
Assuming  about  3 
streams on an 
average for 1428 
villages and 19 
towns 
 
iii. Assess the 
potential of payment 
for ecosystem 
services for springs 
that are originating 
in private and 
community land and 
design the 
implementation of 
the same. Rs.0.25 
Cr 
 

PHE 
DSWC 
DIFC 
DF&E 
 

iii. Increase irrigation 
potential 

National 
Water Policy 
 
National 
Water 
mission 
 
National 
Agriculture 
mission 
 

2012-2014: 
Undertake 
study 
 
2014-2018: 
Construct 
50% of the 
structures 
 
201802022: 
Construct 
rest of the 
strictures  

a. AIBP  
b. Bharat 

Nirman 
Programme 
(BNP)  

c. CADWMP of 
MoWR,  

d. NLPR -Non 
Lapsable 
Pool 
Resources 
of  DoNER 

i. Accelerate 
implementation of 
current medium and 
minor irrigation 
projects (Already 
costing done in the 
annual plan) 
ii. Ascertain amount 
of excess water 
likely to be  received 
as precipitation  at a 
resolution of about 
1kmx1km 
Cost: Rs.0.25 Cr. 
iii. Assess the 

DIFC 
DSWC 
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structural 
requirements to 
accommodate water 
due to heavy as well 
as  extreme rain fall 
Cost: Rs. 0.25 Cr 
iV. Construct at least 
5 structures along 
the springs @ cost 
of Rs. 3 lakh per 
structure for all the 
villages. Total:  
Rs. 62.60 Cr 
 
 
 
 

iv. Increase area under 
terraces to utilize 
excess water receipt 
during monsoon 

National 
Agriculture 
mission 
 
Agriculture 
Policy 
 
National 
water 
mission 

2012-2014: 
Identify areas 
where 
terraces are 
viable and 
can be 
irrigated 
 
2014-2018:  
Undertake 
land 
management 
activities for 
building 
terraces 
 

a. Ministry of 
Agriculture 

b. Planning 
commission 
under 
Agriculture 
Mission 

@ Rs.60,000/ha 
and  100 ha per 
village for 1428 
villages 
 
Total cost: 
Rs.856.80 Cr 
 
 
 

DSWC 
Dept. Of 
Agriculture 

v. Increasing storage 
capacity by building 
reservoirs for drinking 
water in rural and 
urban areas 

National 
water 
mission 
 
National 
drinking 
water 
mission 
 
 
 

 
2012-2014: 
undertake 
studies as 
suggested 
 
2012-2017: 
Cover 50% of 
the villages 
and 50% of 
towns 
 
2018-2022:  
Cover 50% of 
the villages 
and 50% of 
towns   

JNNURM 
 
Bharat Nirman 
 
Additional 
funds from 
National 
mission on 
water   
 

i. Build House hold 
level storage @ 
30,000 lts, @Rs 1.5 
lakhs for atleast 100 
households in 1428 
villages. Toal cost: 
Rs. 2142.00 Cr 
 
ii.Build Community 
level reservoirs @ 
25 lakh liters @ Rs. 
7.5 lakhs for  @ 1 
reservoirs per 
village. 
 
iii.Undertake study 
to assess the 
feasibility of 
implementing 
traditional storage 
methods in different 
areas of Nagaland 
Cost: Rs0.25 Cr 
 
IV.Restore natural 
lakes and ponds by 
aiding artificial rain 

PHE 
DIFC 
DSWC 
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Strategy 2: Efficient demand side management  

 
The National Mission on Water aims to ensure integrated water resource management 
helping to conserve water, minimize wastage and ensure more equitable distribution 
both across and within states. The Mission takes into account the provisions of the 
National Water Policy that aims to develop a framework to optimize water use by 
increasing water use efficiency by 20% through regulatory mechanisms with differential 
entitlements and pricing. It will seek to ensure water needs of urban areas through 
recycling of waste water.  
 
The water mission aims to incentivise and promote water-neutral or water-positive 
technologies, recharging of underground water sources and adoption of large scale 
irrigation programmes which rely on sprinklers, drip irrigation and ridge and furrow 
irrigation. 
 
The following strategies are suggested: 
 

water recharge 
along their sides. 
At least one such 
natural structure in 
1/4th of  village in 
2012-2017 
@ Rs2.00 Cr per 
lake in 1428/4  
villages 
Total:  
 
V.Accelerate access 
to drinking water to 
rural and urban 
households as 
planned –XIth plan 
(cost already 
factored in the plan) 

 
iv. Total cost: Rs. 

107.35 Cr 
vi. Quantify the hydro-

power potential of the 
state in a given 
climate change 
scenario 

Renewable 
Energy 
Mission 
 
Department 
of New and 
Renewable 
Energy, 
Nagaland 
 

2012-2014 Grid interactive 
renewable 
power 
 
Distributed off 
grid renewable 
power 
 

Rs. 0.25 Cr Department of 
New and 
Renewable 
Energy, 
Nagaland 
 

 TOTAL  Rs. 6085.96Cr  
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i. Assess change in demand of water in the climate change scenario between 
2021 -2050: A study needs to be carried out to understand the likely demand of 
water by sector for effective planning for supply side management of water resources 
for the base line (current climate) and in the future climate scenario. 
 

ii.  Enhance water use efficiency in urban households:  Limited urban areas are 
being metered to regulate water use efficiency in the state.  Also Water Tax is being 
levied from Consumers in accordance with the Nagaland W/S Consumers Rules 
1998 and rates are revised from time to time.  However, the charges levied are 
nominal and are no deterrent to wastage of water. A systematic evaluation for 
options for an efficient pricing of water as a commodity especially by the urban users 
may help in sustainable utilisation of water by this category.  Additionally, regulation 
of water use in the lean period for agriculture may be looked into.  
 

iii. Reutilization of domestic waste water in lean period in urban households and 
for agriculture:  Assess the process and feasibility of waste water utilisation in 
towns for sanitation purposes at least. In the rural areas the waste water can be used 
for agriculture purpose for non-horticultural purposes and in fisheries by applying 
excreta treatment58. 
 

iv. Promote use of water efficient technology for agriculture that can be carried 
out during lean period: The state can explore the possibility of growing horticulture 
crops in the lean season using sprinklers, drip irrigation and ridge and furrow 
irrigation technologies, making use of the stored water available due to heavier 
precipitation in the future. 

 
The strategies, action, programmes within which these actions can be taken, extent of 
work and the cost and the departments that will handle the adaptation measures are 
indicated in Table 6.2. 

 
Table 6.2: Actions for efficient demand side management 

                                                           
58  Excreta treatment not only destroys pathogenic microrganisms but also converts these nutrients to 
forms more readily usable by crops and stabilizes the organic matter, producing a better soil conditioner. 

No. Action Policy Time line Existing 
Programmes 
that cover 
this activity 

Sub activity and 
Cost  

Departments to 
be involved 

i Assessment of  
demand of water by 
sector in current and 
climate change 
scenario  

Water 
Mission 

2012-2017 JNNURM 
Bharat 
Nirman 

i. Undertake 
study to assess 
change in 
demand 
between 2020-
2050s with 
respect to 

PHE 
DIFC 
DSWC 
DA 
DF&E 
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current base 
line 
Rs. 0.25 Cr 

Ii Enhance water use 
efficiency in urban 
households  

Water 
Mission 

2012-2014: 
i. Study for 
efficient pricing of 
water use by 
urban  
ii. Study to design 
implementation of 
regulation of 
irrigation water 
use by agricultural 
sector in the lean 
period. 
 
2014-2019: 
iii.Impleme-ntation 
of tax regime in all 
urban households 
 
2014-2019: 
iv.Implementation 
of  regulation  of  
water use in for 
irrigation in 
agricultural sector 
in the lean period 
 

 
JNNURM 

i. A systematic 
evaluation for 
options for an 
efficient pricing of 
water as a 
commodity 
Rs. 0.25 Cr  
 
ii. Undertake 
study to design  
regulation of 
water use in the 
lean period for 
agriculture 
purposes 
Rs. 0.25 Cr 
 
iii.Train PHE 
department in 
installation of 
water meters and  
reading them . 
Install water 
meters  in  all 
households in all 
the 19 towns of 
Nagaland 
 
Training cost: 
Rs.0.01 Cr for 19 
towns and meter 
cost and 
installation 
@Rs.1000 for 
each HH for 
2000 HH in 1st 
phase 
Total cost: Rs 
(0.11+3.8) Cr= 
Rs. 3.91 Cr 
 
v.Train 
communities on 
regulation of 
water use for 
irrigation in 
agriculture 
purpose in 1428 
villages 
@Rs.0.50 lakh 
per village 
Total cost= Rs. 
7.14 Cr 

PHE 
DIFC 

iii Reutilization of 
domestic waste water 
in lean period in 
urban households 

Water 
Mission 

2012-2014 - i. Initiate studies 
to assess the 
process and 
feasibility of 

PHE 
DSWC 
DA 
DH 
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Strategy 3:  Averting disasters due to heavy precipitation and increase in extreme 
events (extreme rain fall, floods and droughts) 
 
The likely disastrous impacts can manifest as heavy soil erosion, soil leaching and loss 
of soil nutrient, landslides, river meandering, river bank erosion and flash floods, damage 
to infrastructure such as roads and bridges, pipelines, water storage structures, housing 
and damages to standing crops.  
 
This would entail (i) expanding and up scaling the activities of the existing departments 
by factoring in climate change scenarios, along with undertaking specific measures that 
would help in scientific implementation of the actions, (ii) Undertaking scientific studies to 
understand the likely extent of damages  and (iii) Gearing   disaster management 
services to react to the exacerbated impacts of climate change. 
 
Some of the actions that can be taken up are: 
 
i. Set up additional Automatic Weather stations at high resolution to take into 

account the changes in microclimate with topography of Nagaland:  The MET 
dept. i.e. IMD, DSWC, DIFC, and the district collectorate,  all are undertaking 
meteorological measurements as a part of their mandate. However, these need to be 
collated on a common platform, corrected for any aberrations. The data also needs to 
be reconstructed across time and space to account for the data gaps. These data sets 

and for agriculture   waste water 
utilisation in 
towns for 
sanitation 
purposes at 
least. -Rs.0.25 
Cr 
 
ii.Study the 
feasibility of 
reutilization of 
domestic waste 
water for  
agriculture 
purpose - Rs 
0.25 Cr 

Iv Promote use of water 
efficient technologies 
for agriculture in  lean 
period  

Agriculture 
Policy 
 
Water 
Mission 
 
Horticulture 
Mission 

2012-2014 Horticulture 
Mission 

Assess water 
demand  in new 
technologies  to 
ascertain 
minimum water 
that needs to be 
stored for the 
lean period-
Rs.0.25 Cr 

DA 
DH 
DSWC 

 TOTAL Rs12.55 Cr  
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however, do not exist at enough high resolution that can represent the micro climate of 
the region that varies at very small spatial scales across altitude.  Thus automatic 
weather stations should be set up to complement the existing stations and fill in the 
requirement of high resolution data collection. The data base thus developed form the 
basis for a robust scientific analysis of the climate in the region and also for validation 
of climate change models that can simulate the current climate of the state and hence 
can project climate change at a less uncertain manner. Access of this data should be 
available to the departments of PHE, Irrigation and Flood Control, Soil and Water 
Conservation,  Pollution Control Board, Agriculture, Horticultures, fisheries, Animal 
husbandry, Forest and Environment, and to the researchers of Nagaland. 
 

ii. Assess the likely recurrence, magnitude, and location  of floods and droughts, 
and landslides in a climate change scenario at a resolution that represents the 
undulating  topography of the state: Undertake climate change modeling study to 
understand the magnitude and frequency of occurrence  of floods and droughts in the 
state in a climate change scenario 

 
iii. Arrest flash floods: (i) Improve and install drainage system in towns in plains to 

deal with drainage of flash floods in the southern part of the state: This will entail 
extending drainage where it does not exist and improving drainage systems where it 
is not fully effective59. The list of measures for appropriate drainage can be identified 
through a study, that takes into account heavier precipitation and increase in extreme 
events in the climate change scenario. (ii) Undertake works for stream training 
emanating from springs,   river training and Anti-erosion works in identified areas as 
per the climate change projections. 
 

iv. Integrate climate change concerns in planning for disaster preparedness – 
undertake training of disaster management officials  and develop manuals for action 
to be taken during a disaster  

 
The details of the actions, costs and time lines of actions and the concerned 
departments that will take action are indicated in Table 6.3. 
 

Table 6.3: Actions for averting disasters due to heavy precipitation and increase in 
extreme events (extreme rain fall, floods and droughts) 

                                                           
59 The measures can include, desilting and rehabilitation of trunk sewers, pumping station upgrdataion, 
outfall canal upgradation, providing additional gully pits, extension of sewerage systems in areas not 
covered, waste water treatment plants, storm drainage tunnels, Intervention studies 

No. Action Policy Time line Existing 
Programmes 
that cover 
this activity 
and new 

Sub activity and 
Cost  

Departments to 
be involved 
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60 Cost taken from WB report on Vulnerability of Kolkata metropolitan area to increase precipitation in 
changing climate 

funding 
source 

i. Set up additional 
Automatic Weather 
stations at high 
resolution to take 
into account the 
changes in 
microclimate with 
topography of 
Nagaland 

Water 
Mission 
 
Agriculture 
mission 
 
Knowledge 
Mission 

2012-2017: 
Set up 200 
AWS’s 
 
2012-2022: 
Set up data 
bank, 
undertake 
scientific 
analysis of 
data and its 
dissemination 
for informed 
decision 
making 

State Plan 
funds 

Atleast 200 
AWS’s across 
the state @ 1 
lakh per AWS. 
Total Cost:  
Rs  2.00 Cr 
 
Collation and 
analysis – by a 
university 
@ Rs 0.50 Cr 
per year for 10 
yrs (2 persons 
+computing 
power) 
 
Total cost: 
Rs 5.00 Cr 

IMD 
ISRO 
DIFC 
DSWC 
District 
Collectorate 
DA 
DE&F 
PHE 
Local University 
 
 
 

ii. Assess the likely 
recurrence, 
magnitude, and 
location  of floods 
and droughts, and 
landslides in a 
climate change 
scenario at a 
resolution that 
represents the 
undulating  
topography of the 
state. 
 

Water 
mission 
 
Agriculture 
mission 
 
Habitat 
Mission 
 
Knowledge 
mission 

2012-2017: 
undertake 
study 

Funding can 
be sought 
under Water 
mission and/ 
or under 
knowledge 
mission  

Undertake the 
scientific 
assessment 
Rs. 0.25 Cr 
 

DIFC 
DSWC 
District 
Collectorate 
DA 
DE&F 
PHE 
Local University 
 
 
 

iii. Undertake high 
resolution climate 
change modeling 
study to understand 
the magnitude and 
frequency of 
occurrence  of floods 
and droughts in the 
state in a climate 
change scenario  

Water 
mission 
 
Agriculture 
mission 
 
Habitat 
Mission 
 
Knowledge 
mission 

2012-2014 Funding can 
be sought 
from water 
mission 

Rs 0.25 Cr DIFC 
DSWC 
District 
Collectorate 
DA 
DE&F 
PHE 
Local University 
 

iv. Arrest flash floods:  
 

Water 
mission 
 
Agriculture 
mission 
 
Habitat 
Mission 
 
Knowledge 

2012-2017: 
50% of the 
works done 
 
2018-2022: 
50% of the rest 
of the works 
completed 

Funding can 
be sought 
from 
JNNURM, 
and water 
mission, and 
from MoWR 
directly 

 i.Drainage 
system 
improvement for 
valleys and 
towns in plains` 
 
Approx cost:  
Rs 12.2 Cr for a 
city60 
 

DIFC 
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Strategy 4: Adapting to the impacts of higher annual average temperatures 
 
i. Undertake  study to understand the impact of climate change on water quality in 

all regions in Nagaland and the effect on aquatic life: This study can reflect on 
likely migration of fish species to higher altitudes along the rivers and streams, and the 
measures can be identified that will be needed to overcome the pollutant loads. 

ii. Extend water quality monitoring to rivers and other water bodies not yet 
covered61 - The Nagaland Pollution Control Board can install water quality monitoring 
systems in rivers and water bodies used for drinking as well as used for fisheries, 
livestock, and agriculture purposes. This constant monitoring will enable the board to 
take action in case the water quality deteriorates as temperature increases. 

 
iii. Strengthen regulations for controlling waste water discharge in rivers – The 

pollution control board needs to identify the nature, quality and quantity of waste 
water disposed in the main rivers of Nagaland and install appropriate waste water 
management treatment plants before discharging the water in the water bodies or 
rivers. 

 
The details of the actions, costs and time lines of actions and the concerned 
departments that will take action for above mentioned strategy is summarised in Table 
6.4. 
 

Table 6.4.: Actions for Adapting to the impacts of higher annual average temperatures 

                                                           
61 For detailed technology see Report of the Working Group on RIVERS, LAKES AND 
AQUIFERS, Ministry of  Environment & Forests, for the Eleventh Five Year Plan 2007-2012), 

mission ii.Undertake 
Stream training 
emanating from 
springs,   River 
training and Anti-
erosion works in 
identified areas 
as per the 
climate change 
projections 
 
Approx Cost:  
Rs 2000 Cr for 5 
years 
 

v. Integrate climate 
change concerns in 
planning for disaster 
preparedness – 

   Rs. 0.25 Cr DIFC 

 TOTAL 219.95 Cr  
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62 Cost allocated to Nagaland for 2007-2012. Source: Report of the Working Group on RIVERS, LAKES AND 
AQUIFERS, Ministry of  Environment & Forests, for the Eleventh Five Year Plan 2007-2012), accessed from  
http://planningcommission.nic.in/aboutus/committee/wrkgrp11/wg11_rivers.pdf on 24th Jan 2012 

No. Action Policy  Time line Existing 
Programmes 
that cover 
this activity 
and new 
funding 
source 

Sub activity and 
Cost  

Departments to 
be involved 

i. Study to understand 
the impact of climate 
change on water 
quality in all regions 
in Nagaland and the 
effect on aquatic life 

Water Mission 2012-2014 Programmes 
of the NPCB 

Rs 0.25 Cr NPCB 

ii. Extend water quality 
monitoring to water 
bodies not yet 
covered  
 

Water mission 
 
National River 
Conservation  
Plan 
 
National Lake 
Conservation 
Plan 

2012-2023 Programmes 
of the 
NPCB/MoEF  
 
Funds can be 
sought from 
water mission 
as well 

@Rs. 28.75 Cr62 
for Dimapur (not 
accessed or 
released yet),  
 
@one lake in@ 
Rs 1.00 lakh for  
each  1428 
village would 
cost  Rs 1428 
Cr 
 
Total cost: Rs 
1456.75 Cr 

NPCB 
MoEF 
 
 
 
 

iii. Strengthen 
regulations for 
controlling  waste 
water discharge in 
rivers 

National 
water mission 

2012-2017  Identify 
stretches 
polluting the 
rivers, identify 
industrial units, 
Undertake 
manual cleaning 
of  plastic and 
other non 
soluble deposits 
and Install units 
for cleaning 
waste water 
discharge into 
the rivers 
 
R@ rs28.00 Cr 
for 4 main rivers 
in Nagaland 
 

Total cost: 
 Rs. 112.00 Cr 
 
Ensure full 
compliance of 
all systems- 
domestic as well 
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The total cost of the above mentioned strategies is Rs. 7887.21 Cr 
 
6.2. Agriculture Sector 
 
6.2.1. The climate change concerns and opportunities for which the agriculture 
sector has to devise strategies include: 
 

o Understanding the impacts of climate change manifesting itself in the agriculture 
sector in Nagaland 

o Developing climate proof planning and implementation of agriculture prgrammes 
that are able to  
- Cope with the impacts of rising temperatures and water stress on various 

crops 
- Adjust to the shifting of crop production centers to higher altitudes as 

temperatures increase 
- Exploit the opportunities of higher temperatures by planting new cultivars of 

agriculture and horticulture crops of different types, that are now not suitable 
in the current climate conditions in a particular area 

- Manage emerging pests and diseases in all types of crops, livestock, 
fisheries 

- Manage depletion in soil nutrient content due to heavy erosion during 
monsoon period 

- Manage water for irrigation in monsoon as well as lean period 
- Develop the potential of rain fed farming 
- Optimise production from traditional systems of cultivation - Jhum and 

Teerace cultivation,  and fortify soil nutrient through natural regeneration or 
aided natural regeneration for adequate period of time 

 
 
6.2.2. Strategies for ensuring food security in the state 
Enhancing capacities of research institutes for better understanding on climate change-
context, projections and impacts of climate change on existing programmes. The 
coordination between research institutes and department required to be strengthened to 
bring climate change concerns in to research agenda and undertake research for 
introducing temperature tolerant and water stress resistant varieties and promoting 
indigenous strains to cope with the climate change.  
 
Despite having strong network of institutions with qualified professionals in the field, 
better access to services is a challenge. The current service delivery system required to 
be strengthened to reduce risks by timely responding to farmer needs by providing timely 
quality inputs and services through strengthening department service delivery system.  
 

as industrial 

    TOTAL Rs 1569.00 Cr  
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In the current situation the field staff working in at various levels lacks understanding of 
impacts of climate change on their sector. The field staff does not get regular trainings 
and if at all any training is received it is mostly technical centered. Training centers 
mandated to train filed staff have not included climate change topics in the curriculum 
and also capacities are limited. KVKs and Central Institute of Horticulture at 
Medziphema, Nagaland have excellent human resource but operate within their own 
agenda. The programmes are mostly focused towards productivity enhancement, 
introduction of new varieties and educating farmers on technology adoption without 
giving much emphasis to climate change aspects. The strategies therefore will be to 
strengthen capacities among extension staff, strengthen extension system and develop. 

 

6.2.2.1. Research and Development 
 
Introducing new varieties: The department is implementing programme ‘Introduction of 
new varieties” for increasing productivity. While introducing new varieties Research and 
Development will play a vital role in identification of new cultivars resilient to higher 
temperatures, water stress and high concentration of CO2. In context to  Rice  which is a 
staple food of  Nagaland  people, concrete research work  is to be done in finding most 
suitable HYV  cultivar of  Rice   which is best suited to the state and   further  can sustain  
in  a low light intensity  and  in water stress condition. System of Rice intensification is 
such technology which helps to grow paddy in minimum water requirement and present 
situations call for more research work in Phek and Zunheboto districts. 
 
Promotion of indigenous cultivars: As mentioned above increased temperature by 2030 
is likely to reduce irrigated rice between 5-10 percent, dry rice by 35 percent and maize 
by 40 percent. Therefore the performance of traditional rice, maize along with indigenous 
fruit varieties is to be studied in the research centres and characterized. The gene bank 
and preservation of these indigenous varieties would be an excellent effort to cope with 
future threat and climate change.     
 
Crop intensification: Under crop intensification programme department is implementing 
supply of seeds to farmers for sowing after harvesting rice. However due to moisture 
stress the productivity of some crops is not high. Therefore studies required to be 
conducted to know which crop suits well for moisture stress during Rabi 
 
Organic Farming: The policy of the state is to go for 100 percent organic. With adoption 
of organic farming productivity is likely to decline. However, it is not sure whether 
increase in temperature has any effect on organic farming. The strategy is therefore to 
study impact of climate change on productivity of crops grown as organic and also 
identify suitable bio control agents in collaboration with Department of bio technology 
GoI to control reduced risks from climate change. 
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Study the status of riverine fishes and identification of adaptable type of fish: Mapping of 
riverine  fish existing in the state conducted. Species type whose productivity is declining 
is done in participatory discussions with fish producing farmers. The researchers will 
analyze the cause of low productivity on account of temperature rise. Based on the study 
type of fish suited to projected temperature will be identified and trial runs are conducted 
in the government farm. 
 
6.2.2.2. Enhancing Service delivery System 
 
Seed Production and Certification for producing drought resistant, HY local varieties: At 
present the state is procuring HYV seeds from outside for distributing to farmers. The 
strategy of the state in this regard will be to become self-reliant. System should be 
developed to identify seed growers from the farming community and encourage them to 
grow drought resistant high yielding varieties and create facilities for its procurement and 
seed certification. Establish seed banks at strategic locations for storing the seed that is 
procured from the villages for further distribution. 
 
Protected cultivation: Production of high value flowers in the state is slowly growing. With 
change in climate the floriculture which is climate sensitive will have greater impact.. The 
strategy is therefore to intensify protected cultivation of high value commercial flowers 
initiated by the department..  
 
Land resource inventory: Establishing an inventory of land resource for proper land use 
by strengthening soil survey, soil testing laboratories and cartography so as to establish 
land capability for land use plans, soil maps etc. For improving health of the soil, regular 
soil testing at farmers field levels will be on high agenda and based on soil test reports 
suitable soil amendment programmes are to be undertaken. 
 
Watershed development programmes: Contour trenching, gully control structures, 
conservation forestry, agrostology etc. to reduce soil erosion and to conserve non arable 
land especially those catchment areas having potential to cause natural hazards to 
productive cultivable land.  Taking up water resources development and water 
conservation measures such as water harvesting embankments, dams, de-silting  
structures, rain water structures, farm ponds, dugout ponds etc. for multiple purposes 
like irrigation, fishery etc. and for re-cycling of water resources and ground water 
recharges. 
Reclamation and amendments of soils: Reclamation and amendments of soils in 
developed land for more productivity per unit area by carrying out pre-treatment soil test 
and application of soil amendments in required doses. Reclamation of acid soil with lime 
application is a priority.(because soil minerals are leeching out so reclamation is 
essential. 
 



123  

 

Creation of Irrigation potential: Create irrigation potential in the state by conserving rain 
water which is being drained in to river by constructing irrigation structures and bridge 
the gap between Irrigation Potential created and its utilization in the Command Area. 
 
Promotion of drip irrigation: Productivity of horticultural crops grown in Rabi season is 
likely to impact due to water stress. Scale up drip irrigation system initiated by the 
department to efficiently utilize meagre quantities of water for irrigating horticultural 
crops. 
 
Preventive health measures: To control and contain the existing epidemic diseases, the 
department needs to prepare long term strategies where by the 100% population of the 
livestock get regularly vaccinated. Beside this, Animal Health camps need to be set up in 
various occasions to make people aware of adopting different control measures. 
 
Genetic Improvement of livestock: As demand for small meat animals is high in the state 
their genetic improvement is very important. Local pig performance is not very high and 
also it is difficult for farmers to manage crossbred pigs. Hence a selective breeding 
programme to be carried by identifying superior germplasm. Similar approach is to be 
followed in case of poultry and for distributing superior quality chicks establishing small 
hatcheries. 
 
Production of quality fish seeds: Breeding centre will be established in the districts to 
produce quality fish. In these centres mostly those fish breeds adapted to high 
temperature will be introduced in phased manner. 
 
Reclamation of derelict water bodies for fisheries development: Mapping of all derelict 
water bodies will be conducted with the reasons. Once mapping is done priority wise 
their renovation will be taken with an aim to increase productivity   
 
6.2.2.3. Enhancing Extension Services 
 
Institutional strengthening: Capacities within the agricultural department required to be 
developed to gain knowledge on climate change and advice farmers on right adaptation 
practices. A Climate Change Cell will be created covering all sectors. One of the 
mandates of the cell will be to critically look in to climate change aspects of all 
department programmes and propose suggestions to government for revising 
programmes to include climate change aspects  
 
As part of HRD policy the cell will also review all existing training curriculum and revise 
them by incorporating climate change issues. A set of master trainers will be developed 
to train field staff who in turn can train farmers. For sensitizing farmers on climate 
change issues extension material will be developed and used in the field.   
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Crop diversification: Crop diversification is required to be taken to cope up with 
productivity losses from growing those crops which are sensitive to climate change 
where farmers have long experience.  Crop diversification is to be taken by shifting in 
practices of farmers by developing package of practices, providing timely inputs and 
regular training of field staff and farmers.  
 
Awareness creation among farmers on technologies to adapt to climate change: 
Farmers being highly vulnerable to climate change impacts are to be sensitized on 
climate change impacts and accordingly advise them to change cropping pattern 
wherever necessary. The experiences of farmer groups approach followed by NEPED 
should be optimally utilized for awareness creation. The training material developed in 
the training centre should be used in all training programmes. All trainings should be 
crop specific, region specific and animal specific.  
 
In Nagaland each village, as a unit, has a strong democratic setup under a village 
council. Hence involving them in all trainings will have longer affect to tackle climate 
change issues.  
 
Reduce weather related risks: Farmers relay upon rain for agriculture and timely weather 
related information is essential for them to manage their crops properly. As variations in 
climate are different within short distances it is necessary that farmers receive timely 
information on weather and make adjustment with crop management. The strategy is 
therefor will be to establishing small weather stations, at least four to five per district for 
data collection and interpretation of these data to fight back any risk and adverse 
climate. To disseminate weather related actions the weather stations have to be linked to 
Agriculture University. The mechanism of dissemination of information includes: 

· Identification of young  educated unemployed person from community as weather 
manager to collect daily data and send to university 

· Disseminate weather related messages received from University by displaying at 
common place 

· Organize farmer groups and in the group discussion the weather manager will 
discuss about weather related risks and actions to be taken  

 
Risk Management to address crop failures: Through Kisan credit card  and also  apply 
crop loan  so their crops will be  automatically insured and also enable the farmers to  
take up new crop with money in hand  otherwise the farmers will become a  victim   to a  
moneylender and middle man.  This is being announced in every. Rabi crops are being 
affected by moisture stress condition therefore prior Contingency plan for crop 
production has to be drawn. Good volume of buffer stock of quality seeds has to be 
maintained in the Store for use in the Contingency plan. Farmers to be given to take up 
buffer stock. Fund is available but need to be improved.  
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Planning Agriculture according to Crop 
zones: Crop zones have already 
developed in the state, in which 
cultivation of crops has to be taken up 
accordingly. However, while 
implementing the crop cultivation the 
participatory technology development 
process is to be followed which should 
involve farmers, scientists and the 
department. Through this process 
practices, scientific messages have to 
be validated and the successful 
messages will be popularized within the 
same zones by mainstreaming into 
department programmes (shift to 
extension services). 
 
Jhum optimization: As the Jhum cycle is shortening it is likely to affect productivity. To 
augment the productivity introduction of new agricultural activities are to be taken 
involving farmers experiences.  The systematic Participatory Technology Development 
followed by involving, scientists, local farmers, extensionsits and NGOs are to be used 
for introducing new crops. 
 
Post harvest technology and value addition: 
Horticultural products are sold in local market at a 
lower price due to lack of post harvesting facilities 
to store them. The proposed strategy in this 
regard would for establishing processing units at 
multiple locations to process horticultural crop 
products and produce value added products to 
improve economy. Develop market linkages with 
commercial players from the country to participate 
in improving horticultural value products.  
 
Mineral Mixture mapping: Mineral deficient is likely to happen due to leaching off 
minerals due to continuous soil erosion. The animal husbandry department therefore 
needs to coordinate with soil and water conservation department to map micronutrients 
deficiency in soils accordingly supply mineral mixture for farmers for increasing 
productivity. 
 
Feed and fodder: Establish fodder banks to address fodder problems during the fodder 
deficit period and conserve local fodder species. Through location-specific programs for 
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ethnic and social groups, apply participatory methods and action research to improve the 
feeding management of the livestock. 
 
Production of quality fish seeds: Establishment of breeding centre and hatchery 
infrastructure for production of quality fish seed which could resist to high temperature to 
meet the demand of fish farmers. Stocking of all water bodies in the state with quality 
fish seeds viz., bheel, lakes, ponds, swamps, reservoirs etc to enhance fish production. 

 
Culture of fish species adaptable to climate change: Improve the connection between 
rivers and water bodies through necessary changes in the embankments along the river 
to help auto stocking of fish in water bodies.  
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Table 6.5.: Strategies, Actions, Time lines and Budgets 
 

Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

Research and 

Development  

         

Introducing new 

varieties  

Conduct research to 
know temperature 
resistant varieties in 
rice, maize, mustard 
and passion fruit  

Agriculture 
and 
Horticulture 

0.05 10  Field trials in the 
farmer fields 

Development of 
package of 
practices 

10 - -- 20 

Promotion of 
indigenous 
cultivars  

Conduct research on 
Rice, Maize and 
passion fruit crops  

ICAR, SARS 
Agriculture 
and 
Horticulture 

0.01 20 Field trials in the 
farmer fields 

Development of 
package of 
practices 

10 - - 30 

Crop 

intensification 

Conduct research to 
assess short duration 
Rice Maize, Kholar, 
Millet, Soyabean, 
Pea, Mustard Linseed 
for growing in less 
moisture immediately 
after Kharif harvesting 

ICAR, SARS 
Agriculture 
and 
Horticulture 

0.05 10 Field trials in the 
farmer fields 

Development of 
package of 
practices 

10 - - 20 

Organic farming  Conduct research 
studies to know 
affects of CC on 
organic  cultivation  

DoBT, ICAR 
and SARS 

- 10 Develop risk 
reduction 
mechanisms  

5  - 15 

Study Riverine Conduct studies on Fisheries Ni 3     3 



128  

 

Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

fisheries  status of current 
riverine fisheries of 
the state  

Identification of 
breeds that could 
thrive to increased 
temperature  

research 
institute/Fish
eries 
department  

Sub Total     53  35   88 

Service delivery 

System 

         

Seed Production 

and Certification 

for producing 

drought resistant, 

HY local varieties  

Set norms for 
producing quality 
Rice, potato, Maize, 
Mustard seeds  by 
identifying  suitable 
locations and supply 
seed bank material for 
storing seeds  

Agri/ 
Horti/KVK 

0.05 10 Continue 
programme.  

Develop seed 
certification 
mechanism  

10 Continue 
programme 

5 25 

Protected 

cultivation to 

reduce losses 

due to increases 

in temperature  

Expansion of activities 
by contracting more 
green houses in 
select districts where 
floriculture is 
promising   

Horti/KVK 0.05 
under 
technolog
y mission  

10 Expansion of 
activities by 
contracting more 
green houses in 
select districts 
where floriculture is 
promising   

10 Expansion of 
activities by 
contracting more 
green houses in 
select districts 
where floriculture 
is promising   

10 30 

Land 

development for 

Establishing an 
inventory of soil 
resource for proper 

Soil & Water  
Conservation 
Research  & 

1 4 Carrying out Soil 
Survey, Soil 
Testing & 

4 Continue same 
activities  

4 12 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

moisture 

conservation 

land use through Soil 
Survey & Testing; 
remote Sensing 

Training 
Institute 

Establishing land 
capability for land 
use  plans,  soil 
maps, etc  

Upgrading 
cartography  

Strengthening of 
existing11nos. Soil 
testing lab. in  all 
District HQ 

Watershed 

development 

programmes 

 

Land development by  
Bench Terracing; 
Contour Bunding & 
trenching; 
Mechanized Land 
Development  

Soil & Water  
Conservation 
Research  & 
Training  

Institute 

6.54 25 Land development 
by  Bench 
Terracing; Contour 
Bunding & 
trenching; 
Mechanized Land 
Development  

25 Land 
development by  
Bench Terracing; 
Contour Bunding 
& trenching; 
Mechanized 
Land 
Development  

25 75 

Reclamation and 

amendments of 

soils to improve 

land for 

productivity 

enhancement   

Use the land 
inventory data and 
identify methods for 
improving soil 
strength.  

Monitor the 
productivity data of 
key crops grown in 
the area  

Soil & Water  
Conservation 
Research  & 
Training  

Institute 

NI 2 Continue the 
activity with 
changes in inputs 
based on the 
productivity  

5 Continue the 
activity with 
changes in inputs 
based on the 
productivity 

5 12 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

Creation of 

Irrigation potential 

Surveys  

 

Diversion Weirs. 

 

Check Dams  

 

Rain Water 
Harvesting Ponds  

Providing  

 

Conduit Pipes 
wherever applicable 

 

Irrigation and 
flood control 
and Soil and 
water 
conservation 

NI 50 Upscale activities  30 Upscale activities  20 100 

Promotion of drip 
irrigation 

Establish 1000 drip 
irrigation units in 
farmer filed with cost 
sharing system to 
enhance access to 
water during water 
stress period. 

Horti/IFC Ni 10 Establish another 
1000 drip irrigation 
units in farmer filed 
with cost sharing 
system to enhance 
access to water 
during water stress 
period. 

10 Establish another 
1000 drip 
irrigation units in 
farmer filed with 
cost sharing 
system to 
enhance access 
to water during 
water stress 
period. 

10 30 

Improve livestock Provide preventive Animal 0.25 25 Provide preventive 25 Provide 10 60 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

health service 
delivery system  

health services to 
reduce risks from 
epidemics 

Husbandry  health services to 
reduce risks from 
epidemics 

preventive health 
services to 
reduce risks from 
epidemics 

Genetic 
Improvement of 
pigs and poultry 

Upgrade local pigs 
and poultry through 
selective breeding in 
pigs 

Establishing small 
poultry hatcheries and 
supply chicks to 
farmers  

 

Animal 
Husbandry  

0 10 Upscaling the 
programme to 
cover more villages  

10 Upscaling the 
programme to 
cover more 
villages  

10 30 

Production of 

quality fish seeds   

Establish breeding 
centre units to 
produce fish ling 
resistant to 
temperature and 
supply to farmers  

Fisheries 
Department  

NI 5 Upscaling the 
programme to 
cover more villages 

3 0  8 

 

 

Reclamation of 

derelict water 

bodies for 

fisheries 

development 

To develop 500 ha of 
derelict water bodies 

Fisheries  Ni 5 Upscaling the 
programme to 
cover more villages 

5 Upscaling the 
programme to 
cover more 
villages 

5 15 

Culture of fish 

species adaptable 

Mapping of water 
bodies close to river 

Fisheries  Ni 3 Upscaling the 
programme to 
cover more ponds  

3 -0 - 6 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

to climate change side 

Modification of 
embankments to flow 
water in to ponds to 
automatically transfer 
riverine fish in to 
ponds 

Sub Total     159  160  104 403 

Extension          

Institutional 

strengthening 

Strengthening of 
training centres, 
development of 
curriculum integrating 
CC concerns  

Develop CC cell 
within the sector and 
develop HRD policy  

Training master 
trainers  

Agri/horti/AH
D 

/Soil& water 
conservation 

/Fisheries n  

Departments  

Ni 25 staff trainings 25  25 75 

Crop 

diversification  

Timely supply of 
inputs to farmers  

Development of 
package of practices 

Farmer trainings  

Agri/horti NI 10 Expansion of 
activities 

10 Expansion of 
activities 

10 30 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

Awareness 

creation among 

farmers on 

technologies to 

adapt to climate 

change 

Production of 
extension  and 
training material on 
CC issues and 
impacts on crops 

Conduct farmer 
trainings   

 

Climate 
Change Cell  

0 10 Revise material and 
continue farmer 
training 
programmes  

10 Revise material 
and continue 
farmer training 
programmes 

10 30 

Reduce weather 

related risks  

Organise village 
groups 

Training weather 
managers 

Supply of 10 weather 
stations  

CC 
Cell/Agri/Hor
ti/NEPED 

0 5 Up scaling activity  5 Up scaling 
activity  

5 15 

Risk Management 

to address crop 

failures 

Implementation of 
Modified national 
Agriculture insurance 
Scheme to cover crop 
losses of small, 
marginal and medium 
farmers from  
pests/diseases, hail 
storm, drought and 
delayed rainfall   

Authorize village 
authorities to certify 

Agr/hort/Clim
ate change 
cell  

- 4 Continue the 
activity  

4 Continue the 
activity 

4 12 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

the crop loss   

The premium payable 
is to be subsidized up 
to 50 percent as per 
GoI norms  

Totally 280,000ha of 
land held by small 
marginal, medium and 
semi medium farmers 

With a estimation of 
Rs.125  per ha as 
perimum with 50% 
subsidy the budget 
will be Rs.4.o crores 

Crop zones  Intensification of 
existing crop zones 
programme through 
implementation of 
participatory 
technology 
development 
programme.  

While developing 
participatory 
approaches 
temperature resistant 
crops are to be grown  

Agri/Hort - 10 Intensification of 
existing crop zones 
programme through 
implementation of 
participatory 
technology 
development 
programme 

10 Intensification of 
existing crop 
zones 
programme 
through 
implementation 
of participatory 
technology 
development 
programme 

10 30 
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Strategy Actions 

12th plan 

Department Budget 
available 
(In crore 
Rs.) 

Budget 
(In crore 
Rs.) 

Actions and 
budget in 13th 
Plan 

Budget 
(In crore 
Rs.) 

Actions and 
budgets in 14th 
plan 

Budget 
(In 
crore 
Rs.) 

Total  

(In crore 
Rs) 

 
Jhum  
optimization  

Conversation of Jhum 
into permanent 
agriculture 

Agri/horti/ 
NEPED 

- 15  15  15 45 

Post- harvest 

technology and 

value addition 

Intensification of  cold 
storage  facilities 
programme to store 
perishable 
horticultural products  

Horti - 15 Intensification of  
cold storage  
facilities 
programme to store 
perishable 
horticultural 
products 

15 Intensification of  
cold storage  
facilities 
programme to 
store perishable 
horticultural 
products 

15 45 

Mineral Mixture 

mapping 

Conduct mineral 
mapping to know type 
of mineral deficient in 
soils. 

Supply specific 
mineral mixture to 
farmers  

Animal 
Husbandry  

 3 Intensification of 
mineral mixture 
supply 

3 Intensification of 
mineral mixture 
supply 

3 9 

Fodder 

development  

Study the scope for 
establishing fodder 
banks  

Conduct pilot projects  

 

Animal 
Husbandry 

- 2 Review and revise 
the performance 
and accordingly 
improve the project 
and extend to new 
vareas 

2 Intensification of 
the programme 
to new villages  

2 6 

          

Sub Total     99  99  99 297 

Grand Total  788 
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6.3. Health 
 
The challenge of managing health impacts due to climate change will be deal with the enhanced level of disease burden and 
emergence of new and unfamiliar diseases. An important guiding principle for adaptation therefore is to increase the priority 
given to currently important health burdens with greater emphasis on disease prevention, providing a better balance with the 
current focus on curative and reactive measures. Potential adaptation strategies could focus on: 

6.3.1. Addressing enhanced disease burden  

6.3.1.1. Enhancing the scope of existing programmes  

Vector borne Disease: According to Integrated Disease Surveillance Programme (IDSP) Outbreak Investigation Report, 
Malaria Dengue, JE, and even Kala Azar and Scrub Typhus has been detected in Nagaland.  In Nagaland the focus has 
mainly been on three i.e. Malaria, Dengue, Japanese Encephalitis.  Also climate change projections indicate that malaria 
transmission may take place in all 12 months in the future. This means that the NVBCDP will have to expand its prevention 
and control activities for all the 6 vectors that it handles nationally and also intensify the prevention and Control activities all 
through the year and not just concentrate on the malarial season. Integrated vector control  activities like IRS, Fish, Chemical 
and bio- larvicide, Source reduction etc will have to be scaled up to meet the Challenge. The activities under the Urban 
Malaria Programme of the NVBDCP also have to be effected in the state. Measures like better drainage system, Refuse 
disposal, Sewerage system etc will have to be introduced to avoid breeding of Mosquitoes, Flies and Rodents and to control 
spreading of the diseases with intensive Sanitation/ IEC campaign. Synergy with the NRHM needs to be sought and also the 
cooperation of Departments like Municipal, Rural development, Urban Development, Panchayati Raj and NPC Betcis required 
for effective vector control.   Research on understanding the current triggering mechanisms of vectors in the state and 
impacts of climate change on all the vectors need to be taken up to understand its likely spread in the future. 

Water borne Diseases: One of the indirect impact of Climate change will be the  increase in Water borne  diseases  due to 
contamination of  water from flood, or ingestion of  contaminated  water  through food  or  lack of personnel hygiene. As a 
result there will be an outbreak of Cholera, Typhoid, Gastroenteritis, Leptospirosis etc. The result could be catastrophic as it 
may affect the entire community.  Identification of areas prone to floods and water pollution is necessary in the context of 
climate change, which can be followed by Preventive and curative measures in these areas to deal with such situation. A plan 
therefore needs to be developed by the DHFW that will lead to prevention of water pollution and ensure availability of clean 
drinking water.  
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Box 6.1: Innovation for the state 
towards addressing enhanced disease 
burden – An example 

Addressing deficit in health specialists- 
Deploying MMUs: The state can deploy 
fully loaded Mobile Medical Units (MMUs), 
with resources from Public Private 
Partnership. This will be an effective way of 
overcoming the shortage, as the state does 
not have its own college still from bulk of 
these specialists can be generated. 

Respiratory diseases: Since increase in temperature is likely to increase the pollutant load in the atmosphere as well as in 
water, monitoring and control of pollutants is essential. It is known that it can be done through source control itself. Therefore 
sources such as vehicular pollutants, industry pollutants, and domestic pollutants arising from burning of wood/coal, waste 
water etc. need to be monitored and controlled. Effective regulations may need to be put in place to do so. Other than this, the 
health department can set up special chest hospital in the state and special health units on respiratory diseases in health 
centres in rural areas that help screen the population for chest infections and provide treatment. 

Tuberculosis: Rates of transmission of tuberculosis may increase in the future due to changes in the biotic and abiotic 
conditions offered to the bacteria as a result of the changing climate. In that case, the designs of the present RNTCP need to 
be seen in that perspective. The RNTCP activities have to be intensified in the state, including enhancement in ACSM 
activities, case detection and cure rates. This implies infrastructure for surveillance for detecting suspected cases through 
regular screening of the population needs to be upgraded along with infrastructure i.e. labs and equipments, kits, special 
health care centres need to be scaled up to increase the detection  and cure rates. 

Heat Stress: Considering that morbidity of the population might increase with increase in 
temperatures which is not acclimatized to such temperatures, it might be necessary to 
identify the region/(s) in which the population will be at risk. A scientific assessment for 
the same may need to be carried out. An early warning forecasting system may also be 
put in place that will alert the population and help them take necessary precaution to 
prevent heat stress. In addition, designs for houses/buildings that absorb less heat may 
be popularized in these regions. 

6.3.1.2. Enhancing infrastructure support 

This strategy will include a number of actions, and they being  Bridging gaps in health 
infrastructure and personnel including developing the referral hospital into a teaching 
hospital;  Reaching out to remote population through fully loaded  mobile medical Units 
(MMUs) with doctors and other staff;  
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6.3.1.3. Improving other peripheral support for building resilience to climate change  
 
Enhancement in water and sanitation measures and Access to potable drinking water with the support of communization in 
the state; Improvement in waste management  including disposal of biomedical waste; Reducing air and water pollution; 
providing health insurance cover to vulnerable section of the society including people under BPL, elderly, children and 
women.  

6.3.2. Managing emergence of new diseases and spread to new areas 

6.3.2.1. Improved surveillance and monitoring  

Presently there are only two priority laboratories under IDSP in the State: 

1) State IDSP Laboratory, Kohima 
2) Dimapur District Hospital Laboratory 

Accordingly there are only two Microbiologists for the two priority laboratories.  For strengthening of laboratory surveillance, 
there is a need to include and strengthen the existing District Hospital Laboratories in the other 10 districts under IDSP with 
additional manpower of 1 microbiologist each in the DH labs.  The District Rapid Response Teams (RRTs) also have no 
mobility support at the moment. There is only one vehicle for the mobility of the State RRT. Therefore there is a need for 
mobility support for all the districts in order to rapidly respond to outbreaks /epidemics / surveillance activities. Entomological 
survey should be carried out to develop entomological mapping and study the trend/distribution of vector borne disease over 
the years. 

Further surveillance across all health units is not available; this needs to be extended for capturing new disease or disease 
outbreak. Also a methodology needs to be developed to achieve convergence of surveillance and monitoring activities of 
IDSP, NHIB, IHMS, NVBDCP, RNTCP, AND NRHM to develop an integrated health and disease management system 
(IHDMS). The IHDMS should be available for each level, namely at village level, at urban entre level, a consolidated one at 
district level and a master IDMS at State level with DHFW.  The IHDMS can be used for planning of health measures at all 
levels and deployment of infrastructure, health personnel, and drugs and other things as per the requirement. 

 



139  

 

 

6.3.2. Development of an Integrated Early Warning System  

An early warning system needs to be developed with climate as an indicator to prevent large scale damage by diseases 
outbreak and avoid impacts of extreme heat or cold. The early warning system can include a forecasting of climate by region 
within the state, coupled with early warning for extreme events such as floods and extreme heat. Climate forecasting would 
require installment of high resolution weather monitoring stations and analysis of the data generated from the same, including 
forecasting of weather and projections of climate for the future. The other elements in the system can include a forecast for 
diseases including the likely emergence of new or re-emergence of eradicated diseases that are conducive to the changed 
climate.   

6.3.3. Establishment of an Investigative Research Centre with Bio safety III laboratory 

It is proposed to establish an Investigative Research Centre in Nagaland, which will carry out research on various aspects of 
disease prevention and cure and also establish linkages with climate and disease prevalence in the state. It will carry out 
epidemiological investigation, undertake confirmation of suspected cases, study the trend of diseases etc. It will undertake 
Ecological study of air pollutants, and pollens which   triggers Asthma and Respiratory diseases and how they are affected by 
climate change; Study the response of vector borne biology due to climate change.  

Further, Nagaland  does not have  any modern or well equipped  Investigation  laboratory,  neither  in public or private  sector, 
as such samples of suspected cases of  Dengue or J.E are  still  being  sent to National Centre for Disease Control  (NCDC) 
in Delhi or   Regional Medical Research  Centre (RMRC) Dibrugarh to confirm  the diagnosis during Epidemics.  Therefore, it 
is proposed that the research centre  will also have a state of the art Bio safety Level III laboratory and will monitor all 
laboratories in the state. This lab can help diagnose all diseases from samples collected and help to isolate even dangerous 
biological agents in an enclosed facility such as Leishamania Donovani (kala-Azar), Mycobacterum Tuberculosis, Bacillus 
Anthracis (Anthrax), Chlamidophila Psittaci (Chlamydia), Venezuelan Equine Encephalitis virus, Coxiella Brunetti, Rift valley 
fever virus, Rickettsia Ricketsii and yellow fever virus etc. 

6.3.4. Ameliorating impacts of extreme events -Development of disaster risk reduction plan (DRRP)  
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A special DRRP needs to be developed related to climate change disease outbreak and counter mortality /morbidity due to 
landslides due to heavy precipitation events and large scale migration. The health department in association with the disaster 
management cell of the state can launch research to understand the impacts of climate change on various aspects of health 
in the state, and design disaster preparedness plans in collaboration with the NDMA.  

6.3.5. Capacity Building and public education 

A climate change cell (CCC) within the Department of Health and family Welfare can oversee the integration of climate 
change concerns in all the programmes of the department and provide the directions to the state to take climate change 
related health issues.  The cell can also undertake Monitoring and evaluation (M&E) to check the effectiveness of adaptation 
measures to prevent mal adaptation to climate change. Further, the cell can undertake training programmes of health 
personnel to make them understand the climate change and disease burden for the state and the actions required for 
adaptation. The cell can develop literature in .local language for improved communication in disease prevention and cure 
towards enhancing resilience of rural communities to changes in Climate It will therefore be imperative to scale up the IEC 
activities to the optimum. It is planned to intensify electronic media as well    as print media in local tribal dialects which the 
villagers can easily accept.  Inter personal communication (IPC) programmes will be  taken up,  Hoardings, Posters, 
Pamphlets  etc will be produced in regional tribal languages for all districts. 

Total Cost  Projected: 12th plan 13th plan 14th Plan TOTAL 
GRAND TOTAL Rs 142.05 Cr Rs.62.1 Cr Rs. 47.3 Rs 251.50 Cr 
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Table 6.6.: Strategies, Actions, Timelines and Budgets 

Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

Strategy 1: Addressing enhanced disease burden 
1.1 Improving 
current 
programmes  

1.1.1Controll-ing 
vector borne 
diseases – 
Enhancing the 
scope of NVBDCP 

i . Intensify  Mosquito 
Control measures : 
through source 
reduction/anti larval 
measures in identified 
hotspot areas- 
measures to include 
avoidance of 
stagnation or 
collection of water, 
through Biological 
Control e.g. 
Larvivorous   
Hatchery , through 
proper disposal of 
waste –biomedical 
waste as well as 
municipal solid waste 
and domestic waste 
water  

DHFW, 
NVBDCP cell, 
Municipal, 
Cooperation 
Rural 
Development,  
Urban    
Development,
Panchayati 
Raj, NPCB 
 

Enhanced Source 
reduction measures 
to be carried out in 
the most endemic 
blocks 
 
(Rs. 1Cr) 

 
 
 
 
 
 
 

Enhanced 
Source 
reduction 
measures to be 
carried out in 
rest of the 
blocks in the 
IInd phase 
 
 
(Rs.1.5 Cr) 
 
 
 
 
 
 
 
 
 

Source 
reduction 
strategies to 
be continued  
throughout 
the state 

 
 
 
(Rs.1.5 Cr) 

Rs 4 Cr 

ii. As the transmission 
window for Malaria is 
likely to increase 
therefore carry out 

DFHFW, 
NVBDCP cell, 
Municipal, 
Cooperation 

Carrying out anti malarial 
activities throughout the 
year in identified 
hotspots 

Extend the anti 
malarial 
activities 
throughout the 

Continue the 
activity in all the 
regions 
 

Rs.3.5 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

the anti malarial 
activities throughout 
the year.  Eg:DDT 
/Malethion 
spray/fogging  

Rural 
Development,  
Urban    
Development,
Panchayati 
Raj, NPCB 

(Rs. 1 Cr) year in other 
regions as well 
 
(Rs. 1Cr) 

 
 
 
 
(Rs 1.5 Cr) 
 

iii.Enhanced actions 
for protection against 
Mosquito  bites e.g 
Bed--nets/LLIN , 
Treatment with 
Cloroquine/Quinine/A
CT drugs 

DFHFW, 
NVBDCP cell, 
Municipal, 
Cooperation 
Rural 
Development,  
Urban    
Development,
Panchayati 
Raj, NPCB 

Carry out the protection 
measured in hotpots 
 
(Rs. 1 Cr) 

Carry out the 
protection 
measures in 
other regions 
 
 
(Rs 1 Cr) 

Continue with 
the measures in 
all regions   
 
(Rs. 1 Cr) 

Rs. 3 Cr 

iv.Undertake 
Screening/ Vigilance  
against   KalaAzar, 
Filariasis, and 
Chikungunya and 
any other emerging 
vector 

NVBDCP 
IDS 

Undertake screening in 
all districts 
 
(Rs 2 Cr) 

Undertake 
screening in all 
districts 
 
(Rs 2 Cr) 

Undertake 
screening in all 
districts 
(Rs 2 Cr) 

Rs 6 Cr 

v. Research on vector 
prevalence, triggering 
mechanisms that lead 
to outbreaks and 
study on impacts of 
climate change on 
vector spread, 
morbidity and 
mortality 

 To be carried out within 
12th plan (3 years) 
 
Rs 1Cr 

  Rs. 1Cr 

1.1.2 Water borne 
diseases  

i.  Identify areas that 
are likely to face 
floods and water 
pollution – research 
activity 

DHFW Undertake research- 3 
yrs 
(Rs 50 lakhs) 

   
 
Rs 0.50 Cr 

 ii. Chalk out DHFW Plan in place  in 12th plan   Rs 0.50 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

plans for  intensive 
water quality 
monitoring and water 
pollution treatment 
programmes 

NPCB 
PHE 

 
(Rs 50 lakh) 

 iii. Apply preventive 
measures to deal with 
deterioration of water 
quality in identified 
areas 

DHFW, RD, 
PHE 

Scale up the level of 
existing operations for 
covering at least 50% of 
districts in Nagaland 
(Rs 1 Cr) 

Cover the rest 
50% of the 
districts 
 
 
 
 
 
(Rs 1 Cr) 

Cover all 
districts 
 
 
 
 
 
 
(Rs 1.5 Cr) 

Rs 3.5 Cr 

 iv.Enhance the 
curative measures for 
diahrroea/typhoid/cho
lera in low lying area 

DHFW Cover 50% of the areas 
identified 
(Rs. 0.75 Cr) 

Cover mext 
50% of the 
areas identified 
(rs 0.75 Cr) 

Cover all 
identified areas 
(Rs 1Cr) 

Rs. 2.5 Cr 

 v. Generate 
awareness amongst 
population on clean 
water consumption 

DHFW Cover all districts 
(Rs 0.10 Cr) 

Cover all 
districts 
(Rs 0.10 Cr) 

Cover all 
districts 
(Rs 0.10 Cr) 

Rs 0.30 Cr 

1.1.3Respiratory 
diseases:  

i. Extend monitoring 
of  vehicular 
pollutant levels 
across the state in 
all urban centres 

DHFW, NPCB, 
VPCD/Transp
ort dept. 

All urban centres 
(Rs 1 Cr) 

All urban 
centres 
(Rs 1 Cr) 

All urban 
centres 
(Rs 1 Cr) 

Rs 3.0 Cr 

ii.  Monitoring of 
industrial pollutants 
including small scale 
industries 

DHFW, NPCB All industries including 
small scale industries 
(Rs 0.5 Cr) 

All industries 
including small 
scale industries 
(Rs 0.5 Cr) 

All industries 
including small 
scale industries 
(Rs 0.5 Cr) 

Rs 1.5 Cr 

iii.Monitoring of 
domestic pollutants 
due to biomass 
burning 

DHFW, NPCB All villages 
 
 
(Rs. 0.50 Cr) 

All Villages 
 
 
(Rs 0.50n Cr) 

All villages 
 
 
(Rs 0.50 Cr) 

Rs 1.5 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

iii. Setting up of 
respiratory disease 
investigation centres 
and clinics in the 
CHCs 

DHFW Within 12th plan 
(Rs 3.5 Cr) 

  Rs 3.5 Cr 

1.1.4 Infectious 
diseases-
Tuberculosis- 
Enhancement of 
case detection 
and cure rates 

i. Identify the 
enhanced 
infrastructure 
requirement and 
Increase the   
infrastructure for 
surveillance for 
detecting suspected 
cases by screening 
of communities in 
districts where these 
rates ate low  

DHFW Increase 50% of the 
desired infrastructure 
requirement 
 
(Rs 5 Cr) 

Cover rest of 
the 50% 
infrastructure 
needs 
 
(Rs  5Cr) 

 Rs 10 Cr 

iv. Upgraded 
infrastructure i.e labs 
and equipments, kits 
etc. 

DHFW Upgrade 50% of the 
requirement 
 
(Rs 5 Cr) 

Upgrade 50% of 
the rest of the 
requirement 
(Rs 5 Cr) 

 Rs 10 Cr 

v. Special health care 
centres need to be 
scaled up to increase 
the detection and 
cure rates. 

DHFW Health care centres 
upgraded for 50% of the 
requirement 

Health care 
centre upgraded 
for 50% of the 
rest of the 
requirement 
(Rs 5 Cr) 

 Rs 10 Cr 

1.1.5Combating 
Heat Stress 

i. Identify the 
region/(s) in which 
the population will be 
at risk to heat stress 
in Nagaland 

DHFW/ 
research 
instt/university/
consulting 
company/Urba
n devlp& town 
planning 

Research work – 2 yrs 
(Rs  0.50 Cr) 

  Rs 0.5 Cr 

ii. Design an early 
warning forecasting 

DHFW. 
Research 

Activity to be carried out 
within 3 years 

  Rs 1 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

system to alert the 
population and help 
them take necessary 
precautions to 
prevent heat stress. 

Instt.  
(Rs 1 Cr) 

iii. Propose Design 
heat reflecting 
buildings or 
measures such as 
highly efficient air 
conditioners etc. for 
ameliorating heating 
of buildings in areas 
likely to be exposed 
to higher 
temperatures 
 

DHFW, School 
of architecture, 
BEE 

Activity to be carried out 
within 12th plan 
(Rs 1 Cr) 

  Rs 1 Cr 

1.2 Enhancing 
infrastructure 
support 

NRHM i. Bridge  
identified gaps in 
health infrastructure  

DHFW To be completed by 12th 
plan – allocation known 
by the government 

- - - 

NRHM ii. Improve access to 
specialists in the long 
run– doctors by 
including teaching  in 
the state referral 
hospital 

DHFW To be completed within 
12th plan in collaboration 
with PPP 
(Rs. 10 Cr - Govt. 
investment  only) 

Maintenance 
Rs 5 Cr 

Rs 5 Cr Rs 20 Cr 

NRHM iii. For short term 
gains, Mobile medical 
Units with existing 
doctors may be 
pressed into service 
to reache out to the 
remote areas 

DHFW, 
Private entity 

Assessment of number 
of mobile units required 
and the equipments 
required 
 
Deployment of the 
mobile units 
 
(Rs. 10 Cr- only GoN’s 
cost for supporting 
doctors and other 
medical specialists) 

Maintenance 
Rs 1 Cr 

Maintenance 
Rs 1 Cr 

Rs 12 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

1.3 Improving 
peripheral support 

 I.Installaton of Bio-
Medical waste 
management  
facilities in all the 
health centres. 
Incinerators will be 
installed at the 
District hospitals. 
Hygienic and proper 
disposal Method of 
refuse will be put in 
place. 

DHFW One incinerator costs 1.5 
Cr so for 11 DHCs the 
total cost  will be  
 
Rs. 30 Cr 

Maintenance 
Rs 5.0 Cr 

Maintenance 
Rs 5.0 Cr 

Rs 40.0 Cr 

 ii. Coverage of  
access to potable 
water to all regions 

PHE and 
private 
partners 
including 
communities 

 Extend access to 50% of 
the remaining areas 
Rs. 5 Cr 

Extend access 
to remaining 
50% areas 
Rs 5.0Cr 

Maintenance 
Rs 1.0 Cr 

Rs 11.0 Cr 

 iii. Extend systematic 
waste management 
to all urban centres 

NPCB, DHFW 50% of the areas in 12th 
plan (1st 5 district head 
quarters)  
Ra 5.0 Cr 

Rest of them (6 
district head 
quarters) will be 
covered in 13th 
plan 
Rs 6.0 Cr 

Maintenance 
continued 
Rs 3.0 Cr 

Rs 15.0 Cr 

 iv. Reducing air and 
water pollution  
-Propagate use of 
LPG in rural house 
hold 
 
-Propagate use of 
Efficient chullahs 

NPCB, NRHM, 
PHE 

Propagate use of 
efficient chullahs on rural 
households- Cover 50% 
of house holds 
Extend LPG services to 
rest of the 50% of the 
household 
 
(Rs 5 Cr) 

Extend LPG 
services to 
households 
using improved 
chullahs 
 
 
 
(Rs 3.5 Cr) 

Programme 
continued 
Rs 1 Cr 

Rs 9.5 Cr 

v.Extending  Health 
insurance cover to 
vulnerable  

DHFW, MRD, 
MHFW, 
insurance 
companies 

Through PPP 
(cost not estimated) 

   

Strategy 2: Managing emergence of new diseases  and spread to new areas 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

2.1 Improved 
Surveillance and 
monitoring -
Strengthening IDSP 

IDSP i. Enhance man 
power – 
microbiologists  

DHFW Hire 10 microbiologists  
for all 10 hospitals in 10 
districts 
 
Rs. 0.50 Cr 

Salary of 
microbiologist 
Rs. 0.75 Cr 

Salary to be 
paid 
Rs 1.0 Cr 

Rs 2.25 Cr 

IDSP ii. Enhance mobility 
for District Rapid 
Response Teams 
(RRTs)   

DHFW To be deployed within 
12th plan- 11 mobile units 
for all districts 
 
(Rs 1.0 Cr) 

Maintenance-
upgradation 
(Rs 1.0  Cr) 

Continued- Rs 1 
Cr 

Rs 3.0 Cr 

IDSP iii. Entomological 
mapping and assess 
trend / distribution of 
vector borne disease 
over the years 

IDSP Two studies to be carried 
out  within 12th plan 
 
(Rs 1 Cr @ 0.5 Cr for 
each study over a period 
of 5 years) 

- - Rs 1.0 Cr 

2.2 Developing 
Integrated Health 
and Diseases 
Management  
System (IHDMS) 

IDSP, HIB, NHIM, 
NVBDCP, 
RNTCP, NRHM 

Creating common 
platform for 
surveillance for 
diseases 
management 

DHFW Devise methodology for 
convergence through 
stakeholder consultations  
in 1st two years – Cost 
(Rs 0.20 Cr) 
 
Implement the IHDMS- 
Cost (Rs. 1.0 Cr) 

Update IHDMS 
– Rs 1.0 Cr 

Update IHDMS- 
Rs 1.0 Cr 

Rs.3.2 Cr 

2.3: Establishment 
of an Investigative 
Research Centre 
with Bio safety III 
laboratory 

Strengthening all 
programmes in 
the state as well 
as improving 
health service 
delivery 

Setting up of State 
Disease Investigation 
and Research   
Laboratory with Bio-
safety Level-III. 

DHFW To be set within the 12th 
plan  
(Rs 40 Cr) 

Maintenance  
including salary  
Rs  5.0 Cr  

Maintenance 
including salary 
Rs 5.0  Cr 

Rs 50 Cr 

2.4 Development of 
an Integrated Early 
Warning System 

- i. Installation of high 
resolution weather 
stations in the state 

DHFW, ICAR, 
ISRO, IMD 

Rs.1.0 Cr (About 20 
stations ) 

Maintenance 
Rs 50 Lakh 

 Rs 1.5 Cr 

  ii. Develop capacity 
for analysis and 
modeling for climate 
projections and 

DST, DHFW, 
IMD, 
University 

Rs. 2.0 Cr (for 5 persons 
for 5 years- 2 scientists, 
3 research student) 

Continued  
Rs 2.5 Cr  

Continued 
Rs 3.0 Cr 

Rs 7.5 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

predictions and for 
developing the early 
warning system in 
collaboration with 
scientists who 
understand the 
linkages between 
disease 
vector/pathogen  
and climate 

Strategy 3: Managing morbidity/mortality due to extreme events 
Disaster risk 
reduction 

Strengthen the 
state disaster 
management plan 
vis a vis climate 
change and health 

i. Review the current 
disaster 
management plan 
vis a vis the health 
component and 
strengthen the 
components that 
are impacted by 
climate change 

DHFW, 
Research 
institution, 
Department of 
Home 

The review and 
suggestions can be 
made in the 1st two years 
of the 12th plan 
 
(Rs 0.50 Cr) 

Review to be 
undertaken-  
(Rs 0.5 Cr) 

Review to be 
undertaken- no 
cost 
(Rs 0.5 Cr) 

Rs 1.50 Cr 

  ii. Undertake 
research to 
understand the 
impact of climate 
change on various 
diseases – their likely 
source of origin, 
regional spread, 
impacts on morbidity 
and mortality etc. 

DHFW, 
research 
institution/ 
NGO/ 
Consulting 
company 

Research activity can 
take place within 2 years. 
 
 
(Rs 0.50  Cr) 

- - Rs 0.50 Cr 

Strategy 4: Capacity building and Public education 
  i. Create climate 

change cell within 
the  DHFW  with a 
nodal officer from 
within DHFW 

DHFW No cost - - - 

  ii. Integrate CC in  all 
training 

DHFW, RHM, 
NVBDCP, 

Rs.0.50 Cr Rs.0.5 Cr Rs 0.5 Cr Rs 0.50 Cr 
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Strategy/ Sub 
strategy 

Disease/ 
Programme 

Actions Agencies/Inst
itutions that 
can be 
involved 

12th Plan 13th Plan 14th Plan Total Budget 

programmes of 
the DHFW-  
Develop modules 
that need to be 
introduced in the 
identified training 
programmes 

RNTCP, IDSP, 
HIB, and  
NHIMS 

  iii. Develop literature 
on all local 
dialects 

DHFW, RHM, 
NVBDCP, 
RNTCP 

Rs 0.50 Cr Rs. 0.5 Cr Rs. 0.5 Cr Rs. 0.5 Cr 

GRAND TOTAL Rs 142.05 Cr Rs.62.1 Cr Rs. 47.3 Rs 251.50 Cr 
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6.4. Forest and bio-diversity: 

In order to meet the intensifying climate challenge, the State Forest Policy must 
account additional measures and approaches through strategic intervention in order 
to climate proof the sector against adverse impacts due to projected fluctuation in 
temperature and rainfall in near future. It is evident that forests in state are important 
sustaining the economic and social growth of people, climate change is happening as 
observed in many districts of the State and regular management practices will be 
affected in absence of carefully designed climate strategy. The evaluation of existing 
schemes indicates that though there is already a component of co-benefits in the 
programmes, some of the activities need to be strengthen further in the context of 
perceived climate impacts. The schemes on soil and water conservation, 
regeneration of forest patches and afforestation activities need to be supported with 
additional measures in order to make the management of forests sustainable within 
the State. With changes being proven in key parameters like temperature and 
rainfalls, it is established that climate change is having adverse impacts on the forest 
sector and biodiversity of Nagaland and there is a need for effective adaptation and 
mitigation strategies that promote the conservation and sustainable use of the 
endangered forests. 
 
The State needs to design strategy for forest management in compliance with ‘Green 
India Mission’ commissioned by Government of India. The mission has been 
formulated with mitigation and adaptation objectives. Greening is meant to enhance 
ecosystem services such as carbon sequestration and storage, biodiversity 
conservation and provision of biomass and NTFPs. The mission also aims at 
responding to climate change by combination of adaptation and mitigation measures 
which would aim at;  

· Enhancing carbon sinks in sustainably managed forests and other 
ecosystems 

· Adaptation of vulnerable species/ecosystems to the changing climate and  
· Adaptation of forest dependent communities. 

Thus it is necessary that under the state action plan, both adaptation and mitigation 
projects are proposed for addressing climate change impacts on forest ecosystems 
as well as to mitigate the climate change through enhancing the carbon sinks. Based 
on the sector priorities in Nagaland, a set of 9 strategies have been devised which 
are also in line with the recently launched Green India Mission by the Ministry of 
Environment and  the perspectives of the planning commission in managing the 
environment and ecology. The strategies thus proposed are: 
 
6.4.1. Forest Conservation and Protection: 
 
6.4.1.1. Sustainable Shifting Cultivation Management –  
Purpose - The aim of the strategy will be to make Traditional Practice of 
‘Shifting Cultivation’ sustainable through environment friendly management 
systems.  
 
The abundant land and low population densities that formerly supported the 
sustainability of shifting cultivation in the Naga Hills are fast disappearing. Fallow 
period is being shortened to the point where their intended ecological functions can 
no longer be achieved before the land is cultivated again, causing yields to 
successively decline over time, thereby, threatening the food security. This adds 
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pressure to bring more forests under shifting cultivation, accelerating deforestation 
and threatening Nagaland’s remaining biodiversity. Though the State Government 
has introduced many related forest policies that include the Nagaland Jhumland Act 
1970, National Forest Policy 1988, Wildlife Protection Act 1972, Forest conservation 
Act 1980, Water Prevention and Control of Pollution Act etc. to regulate the practice, 
it is still prevalent in districts like Mon, Tuansang, Mokokchung, etc… as this the only 
option available to rural poor, who control vast patches of dense forests. 
With perceived role of forests as carbon sink, practice of Jhum Cultivation needs to 
be intensified in a limited area on urgent basis. In Sub Mission 2a (Ecosystem 
restoration and increase in forest cover) of Green India Mission, importance has 
been given to Rehabilitation of Shifting Cultivation. The study carried out by NEPED63 
indicates that shifting cultivation area has decreased from 1.87 million in 2003 to 1.2 
million hectares in 2005-06. With alternative options available with communities, the 
process of concentrating tradition practice could be accelerated. Approx. 1221 sq km 
is in current Jhum (NASTEC 2006), it can be safely assumed that 1/4th of the area 
through proper intervention as detailed below can be converted into ‘Climax Forests’.  
 
As it is known that Shifting cultivation is a traditional practice and moving people out 
of the practice with policy intervention is not possible, thus it is recommended that 
area under shifting cultivation is moved to conservation area only after the practice is 
abandoned by the community. As the studies have proven effort should be to contain 
Jhum to secondary forests that also to only a limited area so that primary forests are 
preserved and a part of the secondary forests can be converted to primary forests. 
 

6.4.1.1.1. Create alternative livelihoods –  
 
Shifting Cultivation is considered to be a very intensive agriculture practice by rural 
poor and thus there is already a reason to divert interest of communities through 
introduction of alternative livelihood options that will be less dependent on climate 
factors. Government programmes like - Swarnjayanti Gram Swarojgar Yojana 
(SGSY) / National Rural Livelihoods Mission, (NRLM) can be utlised to mobilise 
financial support. Off farm enterprises like trading of vegetables, masonry, etc. and 
on-farm enterprises like cultivation of vegetables in home farms, organic agriculture, 
animal husbandry, dairy, etc. can be promoted through various schemes. Alternative 
enterprises also minimize risk of failure of crops due to climate variables. 
 
By encouraging cooperative efforts for carrying out forest-based activities, i.e. basket 
making, rope making, cane furniture processing of minor forest produce, honey 
collection, etc. the livelihood options could be sustainable and remunerative. 
 

6.4.1.1.2. Introduce and support agro forestry models –  
 
Land-use options that increase resilience and reduce vulnerability of contemporary 
societies are fundamental to livelihood improvement and adaptation to environmental 
change. Agroforestry as a traditional land-use adaptation may potentially support 
livelihood improvement through simultaneous production of food, fodder and firewood 
as well as mitigation of the impact of climate change. The agroforestry practices has 
been the most successful model to increase income from a given unit of land and 
also build resilience against any climate induced impact like failure of rainfall, 
excessive temperature, prolong humidity, etc… In Nagaland the scope is very high 
                                                           

63 To convert Jhum area to climax forest in Nagaland, Vengota Nakro, NEPED, 2011 (internal study)  
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due to the diversity of crops available however it is also important that such initiative 
is linked with markets that will ensure optimum price to the produce. Proven models 
based on traditional knowledge systems like the Khonoma Alder based Agro Forestry 
Method need to be identified and promoted through policy measures like adequate 
knowledge, incentives, trainings, etc.  
 

6.4.1.1.3. Infrastructure developments like Road, schools, transport 
facilities, etc. -  

Most of areas where Jhum cultivations have been observed to increase are remote 
and inaccessible through road. In absence of any alternatives, the farmers tend to 
continue ages old intensive agriculture practice. Thus in long terms it will be fruitful to 
strengthen infrastructure like roads that can improve transport to adjoining towns for 
employment, schools to increase the literacy rate making villagers aware of adverse 
impact of practice to the ecosystems, water conservation ponds that can promote 
irrigated agriculture, etc.  MGNREGA can drive such initiatives at micro level.  
 
6.4.2. Enhanced quality of Forests –  
 
Purpose - The aim of strategy is to improve quality of forest tree cover on 
forest/non-forest lands and improved quality of forest cover forest through 
participatory approach 
 
As has been predicted by research on climate variables, the area under forest is 
likely to be reduced due to added pressure of extraction by communities whose 
agriculture may fail. Also natural regeneration rate will go down due to the slope 
terrain that is affected heavily by run-off. The intense rains in short period of time will 
create flood type of situation degrading the top soils and washing away the seeds 
ready of regeneration, thus aided natural regeneration will be required more 
frequently. The maximum area under improved quality of forest cover will ensure 
enhanced adaptive capacity of people dependent on extraction of NTFP and 
processing it. The good quality raw material will ensure improved income and thus 
will be able sustained the vulnerable climate dependent enterprises. The improved 
quality of forest also brings in carbon capture co-benefits. 
 
Though Plantation activities are being undertaken by the Department of Forests, 
Ecology, Environment and Wildlife, Nagaland through various state and centrally 
funded schemes/interventions like National Afforestation Programme (NAP), 
Integrated Afforestation and Eco-development Project scheme, Aided Natural 
Regeneration, Artificial Regeneration, Mixed Plantation, etc. But monitoring of 
success of such endeavors need to be mainstreamed. Under the NAP, Forest 
Development Agencies (FDAs) have been constituted in the forests and the wildlife 
divisions. 
 

6.4.2.1. Mainstreaming Joint Forest Management –  
 
Nagaland has adopted the Joint Forest Management (JFM) Program to involve local 
people in protection, planning and management of forests. There are 335 JFM 
committees managing about 20,000 ha of forest area (SFR 2009). Since the 
ownership of majority of forests is with village councils, it is more important to spread 
JFM across state, so that communities can partner in carbon sequestration and 
adaptation activities. Though the village owned forests are being managed through 
age old traditional practices, in the context of increasing climate impacts, the 
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available resources need to be managed and utilized through mix of traditional and 
science based knowledge. 
 

6.4.2.1.1. Sustainable Commercial Exploitation of Forests –  
Though timber extraction is regulated through various policies, the commercial 
exploitation of forest produce could imbalance the forest ecosystems and its quality. 
The Commercial interests could add the additional burden on climate impacted 
forests and as panic response could increases the possibility of excessive extraction 
and thus degrading already vulnerable natural resources, since more than 80% of 
Nagaland lives in villages, commercial interests need to be regulated by State 
Government in partnership with Village councils and through intensive awareness 
programme.  
 

6.4.2.1.2. Reduced Emissions from Deforestation (REDD +) –  
 
In Nagaland, it is acknowledged that there is high potential to sequestrate carbon 
from atmosphere considering the biodiversity and the fact that 56% of total 
geographical areas are under tree and forest cover. However financial value of 
carbon being stored is still to be calculated. In the context of climate change, while 
forests are seen as source to clear the atmosphere from excessive carbon, the 
sector need to bring clarity on the role it should be playing in economy of Nagaland. 
On one aspect, the Jhum Cultivation is one of the major sources of income of rural 
poor while on the other side the forests can be committed as ‘carbon sink’ by 
introducing appropriate methods and techniques. As per definition of REDD +, the 
forests can be eligible to receive funds from international mechanisms only if 
government commits to reduce deforestation significantly and in case of Nagaland, 
since the majority of forests are owned by Village Councils that has been practicing 
Jhum Cultivation for ages, it is close to impossible task of committing the reduction in 
deforestation caused due to burn and slash practice of Jhum Cultivation. Though 
REDD + regime is still to be finalized through international negotiations, Nagaland 
can prepare itself by finding a midway of discouraging Jhum Cultivation through 
alternative livelihood options and by undertaking few studies to assess the carbon 
already stored in forests; by assessing / calculating carbon absorbing capacity; 
undertaking monitored pilot projects on reduced forest deforestation; etc. 
 
The REDD + regime will certainly require a baseline, thus data can be accumulated 
accordingly, it will require commitment from government and thus partnerships with 
village council can be initiated with most of the benefits transferred to communities 
that can be used to create alternate livelihoods and infrastructure. Since the 
payments are not for keeping forests, but for reducing emissions from deforestation 
and forest degradation, the investing countries / parties will certainly demand 
rigorous monitoring methods and mechanisms. The issues for which there is no 
clarity are leakage, additionality, permanence and measurement. We have to wait 
and watch negotiations that need to resolve kind of methods to be adopted 
universally.  
 
Though in current discourse concerning climate change, prejudice against rotational 
farming is increasing because people blame rotational farming as being the cause of 
carbon emissions and understand “traditional agriculture,” or “shifting 
cultivation/rotational farming,” as the main cause of deforestation and environmental 
destruction. We should not forget the role forests are playing in adding adaptation 
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capacity among communities and should be prioritized over mitigation role of forests. 
The Jhum Cultivation, though labor intensive has assured agriculture yield from the 
humus rich forest patch inspite of changes being noticed in climate variable adding 
self-depended capacity among rural poor. Also the high crop diversity is fundamental 
to building resilience and ensuring adaptation. The safety net forests are providing is 
not to be compromised through any of the state policies.  
 
Thus in order to balance the role of forests in State, the approach to be followed is – 
provide assured livelihood alternatives; build backward and forward linkages for 
marketing of agriculture produce; build infrastructure that should strengthen the 
adaptive capacity of citizens of Nagaland and encourage agriculture as a profitable 
source of income. After taking care of adaptive role that forests will be playing 
through management if other sectors, the forests can be prepared as carbon sink in 
partnership with village councils and it is known that the traditional land management 
practices of indigenous peoples can facilitate adaptation and mitigation to climate 
change.  
 
6.4.3. Enhance Soil and Water Conservation Practices –  
 
Purpose - The aim of strategy should be to protect areas /catchments of 
hydrological and biodiversity significance 
 
The various studies have proven that the most important component of forest fertility 
is soil and water that will be affected due to intense rains and prolonged drought 
conditions. Also due to vicious connection, the climate induced disasters will be 
intense and frequent creating flood conditions more often for shorter duration. Thus 
soil and water conservation measures needs to be undertaken for intensively to 
check the rate of run-off on slopes with gradient of more than at least 10 degree. The 
strategy also need to check the denudation of forests and arresting soil erosion in 
catchment areas of the rivers and reservoirs for effective soil and water conservation 
that will mitigate floods and droughts.  
 
So far Soil and Water conservation measures are seriously undertaken to mitigate 
run-off impact of agriculture lands, but with changing rainfall patterns, these 
measures are important to encourage natural regeneration and mitigate flash floods 
in forest areas causing the damage to primary species saplings. 

 
6.4.4. Biodiversity Protection and Enrichment - 

 
6.4.4.1. Create Wild life corridors –  

 
Purpose – The aim of initiative is to harmonize existence of human – wildlife in 
the State through demarcated areas 
 
As temperatures continue to rise, animals will react by changing how they live, 
moving to new areas, or disappearing because they can’t find the type of home or 
food they need. Small rise in temperature can alter an animal’s life. The perceived 
impacts could be shifting habitat, predators decline and prey declines, shifting 
migration patterns, entire ecosystems changes, affected breeding period, etc… 
These impacts will further affect the wildlife in the State. The changes perceived will 
increase the incident of human – wildlife conflict due degradation of freshwater 
systems, reduced availability for food, increased insect infestation, and spread of 
infectious diseases, etc. 
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Though wild animals are quick to adapt by moving to new habitat or by changing its 
eating habits, the government need to prepare itself to avoid any conflict that may 
occur due to migration of animals to new habitat. Thus creation of wildlife corridors 
connecting Biodiversity reserves in the form of community conservation area network 
within State is recommended. 
 
6.4.4.2. Protect diverse species of Flora and Fauna – 
Purpose –The aim is to protect the traditional plant species and increase its 
reproduction in order to enhance adaptive capacity of forests. 
 
The state has rich biodiversity of flora and fauna with local plants species always 
less susceptible to changing weather conditions. Thus the protected biodiversity is 
must and need to be prioritized through policy support. The gene bank needs to be 
established that can preserve the already extinct species linking them with 
afforestation programmes.  
 
 
 
6.4.4.3. Community Conservation Area – 
Purpose – To bring rich forest land under community protected conservation 
and management. 
With approx. 88% forest land under village ownership, engaging community for 
conservation and protection of forest is key to achieve laid down objectives. There 
are many areas already earmarked to be conserved with active involvement of local 
communities and success has been demonstrated through the initiative. The concept 
can be scaled up in order to sustain the carbon sink in the state. 
 
6.4.5. Capacity Building - 
 
6.4.5.1. Outreach to Village communities through knowledge management 

information dissemination –  
Purpose - The aim is to engage informed communities in making forests 
carbon neutral and climate resilient. 

 
The forests under the control of community can be managed in climate friendly 
manner with active engagement of peoples. The change of climate as a 
phenomenon is not visible without relevant knowledge; however the impacts of 
sectors can be noticed by communities periodically. In order to be part of solution it 
is important that communities are informed of linkages between natural forces and 
its impact of day to day life. Thus an extensive outreach activity on kind of adaptation 
and mitigation practices need to be undertaken is must for the success of climate 
proofing initiatives in the State. Though most of the ongoing central and state 
programmes and schemes have inbuilt activities of awareness rising, but with extra 
efforts required to mitigate adverse impacts, it is necessary to carry out extension 
activities at larger scale. 
 

Forest Extension Services – On the lines of Krishi Vigyan Kendras, the State need to 
invest in Van Vigyan Kendras that should make conscious efforts to disseminate the 
scientific information on complex issue of climate change and actions required. 
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6.4.5.1.1 Developing knowledge base on forests & biodiversity, and 
documentation of Indigenous Knowledge System –  

Purpose - The aim is to create rich knowledge base for informed policy 
framing in future. 
 
The changes in forests induced by climate phenomenon needs to be documented to 
understand / study trends. There are other many aspects of information, data or 
knowledge that are missing in regularly maintained and collected records by forest 
department. Since climate response require and mix / integration of traditional-
scientific knowledge, conscious efforts need to be made to update the parameters 
on which data is collected regularly, conduct related research to draw references 
that can support policy framing in coming years.  

 

6.4.5.1.2. Institution building and capacity enhancement –  
Purpose - The aim is to also adapt the institutional structure of State Forest 
Department to be able to undertake actions required to climate mitigation and 
adaptation. 
 
Forest Department has an organizational strength of 1248 regular personnel and 
almost 200 numbers of fixed pay employees out of which nearly 70% are engaged in 
frontline field duty. These staffs face an acute problem of infrastructural and logistical 
support in the field due to which their delivery capacity is sometimes hindered. Thus 
study needs to be undertaken based on revised terms of reference for the 
department that also need to account climate challenges in its actions. The next step 
will be to build capacity of its staff. 

 
 
 

6.4.6. Research and Development - 
 

6.4.6.1. Scientifically Assess the Carbon Capture potential of Forests in 
Nagaland –  

Purpose - The aim is to prepare inventory and collate related information as 
pre-requisite for REDD plus in future. 

Deforestation and other changes in land use cause significant exchanges of carbon 
between the land and the atmosphere. In addition to carbon release from 
deforestation or clear cutting, degradation of existing forests also contributes to 
carbon release from grazing, fire, death due to disease and pests, illegal removal of 
timber, non-sustainable harvest of firewood or timber, etc. 
 
6.4.6.2. Research Ideas to be undertaken –  
The Forest Climate Strategy is based on the available data with forest department, 
NEPED, Nagaland University and independent studies, but in order to keep the 
strategy feasible and effective, it is necessary that in near future the dedicated 
studies are commissioned to fill up the gap in information that will finally give the 
correct assessment of conditions prevail due to climate variability on various aspects 
of forest in the State and response required through multi-agency engagement and 
coordination. Some of the ideas identified during analysis are:  
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a. Examine changes in temperature, precipitation and water flow due to 
current infrastructure and land use planning and projected climate change 
in the State. 

b. Conduct an assessment of how projected climate impacts will affect forest 
cover and species movement within the State 

c. Assess and implement climate change initiatives in moist forest eco-
regions of Nagaland 

d. Assessing social and environmental impacts of climate change in eastern 
districts of Nagaland threaten to decrease food security, increase 
conflicts, and increase poverty  

e. Take inventory of the range of climate change activities currently on going 
in the region, including research, resilience/adaptation, and mitigation so 
synergies and leveraging of limited resources could be explored. 

f. Creating a baseline to understand climate change in Districts of Nagaland 
g. Exploring internal mechanisms like REDD, Carbon trading, CDM, etc for 

enhancing ecological benefits of forests & biodiversity 

h. Capitalizing indigenous knowledge & practices for on forests & 
biodiversity preservation and development 

i. Strengthening policy and legislation to support forestry sector 

j. Study land Ownership  

 

 

 

6.4.7. Budget 

No. Project Duration Budget 
(INR Cr.) 
(1 years) 

Budget (INR 
Cr.) (5 years) 

Implementing 
Agency 

1 Convert 25%/4 of total Jhum area to 
climax forest in Nagaland 

2012-2017 82.00 412.00 NEPED and 
Forest 

Department 

2 Protecting existing forests/ Conserving 
existing carbon pool (30000 ha) 

2012-2017 9.46 47.43 Forest 
Department 

3 Increasing forest area/ Expanding 
carbon sink 

2012-2017   Forest 
Department 

a.  10 ha per village for 1000 villages.(10,000 
ha) 

 10.00 50.00  

b. Afforestation of degraded areas & Jhum 
areas-AR @  Rs.43710/- per ha.(20,000 ha) 

 17.48 87.42  

c. Roadside plantation @ Rs. 1,04,000/- per 
km(5000 km) 

 10.40 52.00 
 

 

4 Wildlife & Biodiversity Conservation 2012-2017   Forest 
Department 

a. Habitat improvement @ Rs.15,810/- per ha. 
(10,000 ha) 

 3.16 15.81  

b. Waterholes Rs.2000/- per hole.(10,000 no.)  40 lakh 2.00  

c. Fodder & prey base improvement @ 
Rs.15810/-(10,000 ha) 

 3.16 15.81 
 

 

5 Reducing dependence on forests 2012-2017   NEPED and 
Forest 

Department 
a. Energy saving devices - Improved chullahs @  7.50 37.50  



158  

 

Rs.2500 (150,000) ;  
b LPG connection @ Rs.8100/- (50,000)  8.10 40.50  

c. Energy plantation (fuel wood & fodder) Rs. 
15,810/- per ha.(30,000) 

 9.48 47.43  

6 Awareness & Capacity Building 
(Establishment of Centre for Env. & 
Biodiversity; Dev. Of scientific forest 
management systems; Evolving 
environmental disaster& ecological 
management strategy-(forest fire, landslides, 
windstorms, cloud burst & flash floods, 
biological invasions, etc; Mechanism to 
monitor & evaluate impact of interventions) 

2012-2027 20.00 100.00 Forest 
Department 

7 Soil & Moisture Conservation 2012-2017   Forest 
Department 

a. Gully plugging,  check dams, gabionic 
structures  Rs.25,000/- per unit 

 30.00 150.00  

b. Vegetative measures, hedge rows, etc  Rs. 
15,500/- per ha.(30,000 Ha) 

 9.40 47.00  

c. Staggered trenching, contour trenching, etc 
Rs.179/- sq. m. 

 10.00 50.00  

8 Commissioning Related Research 2012-2017 10.00 50.00  
 TOTAL  240.54 792.90  

 

 

 

 

 

 

6.5. Urban Habitats: 

6.5.1. Strategies to address Urban Water Supply: 

Strategy 1: Storing excess water  

The National Water Policy in consultation with the states aims to implement basin 
level management strategies to deal with variability in rainfall and river flows due to 
climate change. This will include creation of enhanced storage both above and below 
ground, rainwater harvesting, coupled with equitable and efficient management 
structures. 
 
The actions required to implement this strategy are: 

1. Documenting water resources all across Nagaland- towns and cities: Train   
departmental personnel   and communities to understand and document geo-
hydrology of their respective localities in urban centres and map all springs, 
identify their sources, demarcate the spring recharge zones and map natural 
lakes and ponds.  This is particularly important in the urban context, since 
bulk of the supply comes from springs and natural sources of water and most 
of them are privately owned.   
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2. Increasing storage capacity by building reservoirs for drinking water in urban 
areas: Increase in storage capacities needs to have a two-fold approach.  
One is to build reservoirs for drinking water in all urban centres and two 
simultaneously promote roof top water storage and harvesting in all 
households in urban centres. 

 

Strategy 2: Efficient demand side management  

The National Mission on Water aims to ensure integrated water resource 
management helping to conserve water, minimize wastage and ensure more 
equitable distribution both across and within states. The Mission takes into account 
the provisions of the National Water Policy that aims to develop a framework to 
optimize water use by increasing water use efficiency by 20% through regulatory 
mechanisms with differential entitlements and pricing. It further seeks to ensure water 
needs of urban areas through recycling of waste water.  

The water mission aims to incentivize and promote water-neutral or water-positive 
technologies, recharging of underground water sources and adoption of large scale 
piped supply of water with regulatory and fiscal mechanism to promote conservation 
and limit water use. The following are some actions that are required to be taken 

1. Piped Drinking water facility to all Urban Households: 

 Piped drinking water supply is only provided in some towns with very limited 
coverage.  This has led to indiscriminate use of water from streams, springs and 
other natural water bodies.  With the intention of minimizing the indiscriminate use of 
water, piped water supply to all urban households in the immediate phase and all 
households of Nagaland in the next phase is proposed.  This would also facilitate in 
introducing water use efficiency in all households.  However piped drinking water 
facility will have to be integrated with water treatment and recycling facility. 

2. Enhance water use efficiency in urban households:  

Limited urban areas are being metered to regulate water use efficiency in the state. 
Also Water Tax is being levied from Consumers in accordance with the Nagaland 
W/S Consumers Rules 1998 and rates are revised from time to time. However, the 
charges levied are nominal and are no deterrent to wastage of water. A systematic 
evaluation for options for an efficient pricing of water as a commodity especially by 
the urban users may help in sustainable utilisation of water by this category. 
Additionally, regulation of water use in the lean period for agriculture may be looked 
into.  

3. Reutilization of domestic waste water in lean period in urban 
households: 

 Assess the process and feasibility of waste water utilisation in towns for sanitation 
purposes  
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4.  A detailed mapping exercise to assess the water requirements for the 
urban sector between now and 2050:  

 A study needs to be carried out to understand the likely demand of water by sector 
for effective planning for supply side management of water resources for the base 
line (current climate) and in the future climate scenario.  

 
6.5.2. Strategies for Sewerage, Sanitation, Land Slip Management, rain water 
Storms and Solid Waste Management: 
 
Strategy 1: Create/Strengthen Sewerage and Sanitation System in Nagaland: 

The National Urban Sanitation Policy has a very clear mission: 

“All Indian cities and towns become totally sanitized, healthy and livable and ensure 
and sustain good public health and environmental outcomes for all their citizens with 
a special focus on hygienic and affordable sanitation facilities for the urban poor and 
women.” 

The JNNURM and the ADB assisted North Eastern Region Urban Development 
Programme (NERUDP) provide support to states to ensure that the vision of the 
policy is met. 

Some of the key actions for the strategy include 

a. Awareness generation 
b. Capacity building of institutions  
c. Building, strengthening of a sewerage system and reaching out to 

uncovered areas 
d. Provide Public toilets to prevent open defecation 
e. Explore possibilities of converting human wastes into energy through 

bio-methanisation process 
Strategy 2: Comprehensive plan for rain water drains and drainage zone 
 
The National Disaster Management Authority (NDMA) has come up with clear 
guidelines for a comprehensive plan for rain water drains and management and 
creation of drainage zone.   

The JNNURM and the ADB assisted North Eastern Region Urban Development 
Programme (NERUDP) provide support to states for taking appropriate actions as 
recommended by the NDMA Guidelines 

Some of the actions that are proposed are: 
 

· Comprehensive mapping of all drains and assessment of their capacities 
and strengths 

· Arrest flash floods by (i) Improving and installing drainage system in 
towns in plains to deal with drainage of flash floods in the southern part of 
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the state: This will entail extending drainage where it does not exists and 
improving drainage systems where it is not fully effective (ii) Undertaking 
works for stream training that are emanating from springs, river training 
and Anti-erosion works in identified areas as per the climate change 
projections.  

· Ensure the separation of rain water drains and sewerage and sanitation 
systems to prevent contamination of water 

 
· Rain water harvesting to not only store water for future use but to prevent 

excess water flow in rain water drains. 
· Identifying drainage zones, demarcating them to ensure that these zones 

are not encroached upon and strengthen the areas if required to prevent 
landslips. 

 
Strategy 3: Comprehensive Landslip management and zoning plan identifying 
vulnerable zones 
 
The National Disaster Management Authority (NDMA) has come up with clear 
guidelines for a comprehensive plan on Land Slip management and creation of 
zones.   

The JNNURM and the ADB assisted North Eastern Region Urban Development 
Programme (NERUDP) provide support to states for taking appropriate actions as 
recommended by the NDMA Guidelines 

Some of the actions that are proposed are: 

· Inventorisation of all Landslip areas 
· Building Bye-Laws to ensure compliance of building regulation 

in sensitive zones 
 
Strategy 4: Comprehensive Solid Waste Management Plan 

· Initiate house to house waste collection with source 
segregation;  

· Promote recycle of plastic wastes  
· Provide mechanized storage bins; 
· Regular maintenance of the container bins; 
· SWM coverage areas to be increased 
· Adopt segregation of biomedical waste with MSW 

 

Strategy 5: Integrate climate change concerns in planning for disaster 
preparedness – undertake training of disaster management officials and develop 
manuals for action to be taken during a disaster  

6.5.3. Strategies to address Road Congestion, Traffic management and 
Transportation 
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The National Urban Transport Policy has the following very clear objectives, which 
are: 
 

· Incorporating urban transportation as an important parameter at the urban 
planning stage rather than being a consequential requirement 

· Encouraging integrated land use and transport planning in all cities so that 
travel distances are minimized and access to livelihoods, education, and 
other social needs, especially for the marginal segments of the urban 
population is improved 

· Improving access of business to markets and the various factors of 
production 

· Bringing about a more equitable allocation of road space with people, rather 
than vehicles, as its main focus 

· Encourage greater use of public transport and non-motorized modes by 
offering Central financial assistance for this purpose 

· Enabling the establishment of quality focused multi-modal public transport 
systems that are well integrated, providing seamless travel across modes 

· Establishing effective regulatory and enforcement mechanisms that allow a 
level playing field for all operators of transport services and enhanced safety 
for the transport system users 

·  Establishing institutional mechanisms for enhanced coordination in the 
planning and management of transport systems 

· Reducing pollution levels through changes in traveling practices, better 
enforcement, stricter norms, technological improvements, etc. 

 
The proposed strategies outlined below are in accordance to the policy and for the 
full implementation of the policy, the JNNURM and the NERUDP programme provide 
adequate financial resources to states for implementing the programme. 
 
Strategy 1: Improve Public Transport system in all Urban Centres – with 
increased periodicity  
Specific Actions: 

· Capacity Building of existing public transport system by adding 
to transport infrastructure 

 
Strategy 2: To promote non-motorised transport in all towns 
Specific Action: 

· Creation of pedestrian pathways and cycle pathways to 
promote non-motorised transport within the state 

· Reduce encroachment of common spaces (footpaths) to 
facilitate pedestrian movement 

· Building and refurbish steps and stairways to facilitate people’s 
movement in hilly terrains 

 
 
 
Strategy 3: Develop self-sufficient satellite townships 
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Specific Actions: 

· Build new satellite townships which is self sufficient 
· Introduce new concepts such as “work from home” 

 
Strategy 4: Discourage use of Private vehicles 
Specific Actions: 

· Imposition of congestion tax 
· Imposition of higher road tax for bigger private vehicles such as 

SUVs, MUVs etc 
· Increase cess on fuel 
· Implement strict pollution control norms 
· Bring in Euro IV emission standards for private cars 

 

6.5.4. Strategies for Sustainable Urban Planning and Promote Sustainable 
Growth of Towns: The guidelines for scheme for Urban Infrastructure very clearly 
underline the need to develop sustainable urban infrastructure and identifies the 
following as key priorities that need to be addressed: 
 

· Rectifying unplanned and haphazard growth to the extent possible by  
o Introducing mandatory planning tools such as Master  Plans, Building 

bye laws etc 
o Building capacities for creating master plans, building bye laws, in 

planning for city/town development, implementing programmes and 
revenue connection of Municipal bodies. 
 

Specifically, the Urban Infrastructure identifies some of the broad strategies  
 

Strategy 1: Introduction of appropriate land Management Practices and 
implementation of Land use patterns 

Specific Actions: 
 

· Preparing Master Plans for all towns (or updating them in the case of 
the Comprehensive Development Plan for Kohima), with zoning 
identifying vulnerable areas to natural disasters 

· Introducing building bye laws 
 

    Strategy 2: Disaster Preparedness and disaster management plans for all 
towns 

 
· Preparation of a detailed plan for disaster preparedness and 

management which will be in tandem with the town master plan 
and building bye laws. 

 
Strategy 3: Decentralization of urban functions to local bodies and 

implementing 74th constitutional amendment in spirit 
 
· Building capacities of Municipal bodies  
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6.5.5. Detailed Plan of Action for each of the strategies with time lines, budgets and programmes 

 
Strategy Short Term (2011-2017 Medium Term (2017-2022 Long Term (2022-2027) 

Issue: Water Supply: 

Strategy 1: Storing excess water  

 

Programme: 

 

National Water Mission 

 

JNNURM 

 

Implementing Agency: PHED 

Building of storage capacities through 
reservoirs in at least all the district head 
quarters 

 

Budget Rs. 100 Cr 

Build  water storage capacities through 
reservoirs in all towns of Nagaland (the 11 
district head quarters plus the 8 towns and 
new town that may have come up by then 

 

Make rainwater harvesting compulsory in all 
urban habitats 

 

Budget Rs. 200 Cr 

 

Strategy 2: Efficient demand side 
management  

 

 

Programme: 

 

National Water Mission 

Assessment of  demand of water by sector 
in current and climate change scenario and 
identify potential water sources for supply 

 

Augmenting water supply from the various 
sources of water to each of the districts by 
identifying other sources of water supply:  
Mapping of other sources of water supply 

 

Initiate feasibility studies to set up waste 

Implementing regulatory mechanism for 
water supply, such as “water meter”, “water 
tariffs on user pay principle”, “water tax” etc  

 

Increase the coverage of piped drinking 
water to all urban households of all district 
headquarters of Nagaland 

 

Budget: 30 Cr 

Ensure coverage of piped drinking 
water through the PHED to all 
households of Nagaland with 
regulatory mechanism to cover all 
urban households of Nagaland 

 

Increase the coverage of piped 
drinking water to all urban 
households of Nagaland 
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JNNURM 

 

Implementing Agency: PHED 

water recycling and supply to Urban 
households for sanitation purposes 

 

Increase the coverage of piped drinking 
water to all urban households of Dimapur 
and Kohima 

 

Initiate metering of supply to all connections 
with rationalization of tariffs 

 

Budget Rs. 25 Cr 

Budget Rs. 50 Cr 

Issue: Sewerage, Sanitation, Land Slip Management, rain water Storms and Solid Waste Management: 

Strategy 1: Create/Strengthen Sewerage 
and Sanitation System in Nagaland 
 
Programme: JNNURM, NEURDP 
 
Implementing Agency: Municipal Councils, 
PHED 
 

Awareness generation Campaign on the 
need for sanitation 

 

Capacity building of institutions to 
implement sanitation programme 

 

Building, strengthening of a sewerage 
system to start off in Kohima and Dimpaur 

 

Provide Public toilets to prevent open 
defecation in Kohima and DImapur 

Awareness generation Campaign on the 
need for sanitation 

 

Capacity building of institutions to 
implement sanitation programme 

 

Building, strengthening of a sewerage 
system to start off in all District 
Headquarters of Nagaland 

 

Provide Public toilets to prevent open 
defecation in all district headquarters of 

Awareness generation Campaign 
on the need for sanitation 

 

Capacity building of institutions to 
implement sanitation programme 

 

Building, strengthening of a 
sewerage system to start off in all 
towns of Nagaland 

 

Provide Public toilets to prevent 
open defecation in all towns of 
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Provision of assistance to BPL households 
wishing to upgrade their septic tanks in 
Dimapur and Kohima 

 

Initiate feasibility study for converting 
human wastes into energy thorugh bio-
methanisation process 

 
Construction of primary and secondary 
sewage collection network for the entire 
planning area 

Construction of sewage pumping stations in 
Kohima and Dimapur 
 
Budget: Rs. 150 Cr 

Nagaland 

 

Provision of assistance to BPL households 
wishing to upgrade their septic tanks in 
Dimapur and Kohima 

 

Commission one waste to energy project in 
one town as a model project 

 

Construction of primary and secondary 
sewage collection network for the entire 
planning area 

Construction of sewage pumping stations in 
all towns of Nagaland 
 

 

 

 
Rs. 500 Cr 

Nagaland 

 

Provision of assistance to BPL 
households wishing to upgrade 
their septic tanks in Dimapur and 
Kohima 

 

Initiate feasibility study for 
converting human wastes into 
energy through bio-methanisation 
process 

 

Commission waste to energy 
project in all major towns of 
Nagaland 

 

Budget: Rs. 500 Cr 

 

 

 

 

Strategy 2: Comprehensive plan for rain 
water drains and drainage zone 

 
Programme: JNNURM, NEURDP 

Comprehensive mapping of all drains and 
assessment of their capacities and 
strengths 

Improve and install drainage system  

In all of district head quarters of Nagaland 

Improve and install drainage 
system  

In all towns of Nagaland 
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Implementing Agency: Municipal Councils, 
Urban Development and Planning 
Department 
 

 

Improve and install drainage system  

In all of Kohima and DImapur 

 

Undertake works for stream training that are 
emanating from springs, river training and 
Anti-erosion works in identified areas as per 
the climate change projections.  

 

Ensure the separation of rain water drains 
and sewerage and sanitation systems to 
prevent contamination of water 

 

Compulsory rain water harvesting for all 
public buildings. 

 

Budget: Rs. 100 Cr 

. 

 

 

Undertake works for stream training that are 
emanating from springs, river training and 
Anti-erosion works in identified areas as per 
the climate change projections.  

 

Ensure the separation of rain water drains 
and sewerage and sanitation systems to 
prevent contamination of water 

 

Compulsory rain water harvesting for all 
public buildings. 

 

Budget: Rs. 150 Cr 

 

 

Undertake works for stream 
training that are emanating from 
springs, river training and Anti-
erosion works in identified areas as 
per the climate change projections 
in all towns of Nagaland 

 

 

Budget: Rs. 150 Cr 

Strategy 3: Comprehensive Landslip 
management and zoning plan identifying 
vulnerable zones 

· Inventorisation of 
all Landslip areas 
of all towns of 
Nagaland 

·  
· Building Bye-

Laws to ensure 
compliance of 
building 
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regulation in 
sensitive zones 
in all towns 

·  
Identifying drainage zones, demarcating 
them to ensure that these zones are not 
encroached upon and strengthen the areas 
if required to prevent landslips in all towns 
of Nagaland 

 

Budget Rs: 50 Cr 

 

 

Straregy 4: Comprehensive Solid Waste 
Management Plan 

 

Programme: JNNURM and NUERDP 

 

Implementing Agency: The Municipal 
Councils 

Policy directives to stop dumping of waste 
in open grounds and introducing punitive 
measures to ensure its compliance in 
Kohima and Dimapur to start off with 
 
Introduce sanitary landfill system and 
development of new sanitary landfill site in 
conformance with SWHR-2000 in Kohima 
and Dimapur 
 
Introduce treatment facility as the organic 
fraction in MSW collected in Kohima has 
higher organic fraction 
 
Budget Rs. 100 Cr 
 
 
 

Policy directives to stop dumping of waste 
in open grounds and introducing punitive 
measures to ensure its compliance in all 
towns of Nagaland 

 

Introduce sanitary landfill system and 
development fo new sanitary landfill site in 
conformance with SWHR-2000 in all towns 
 

Budget: Rs. 200 Cr 

Policy directives to stop dumping of 
waste in open grounds and 
introducing punitive measures to 
ensure its compliance in Kohima 
and Dimapur to start off with 
 
Budget Rs: 300 Cr 
 

Strategy 5: Integrate climate change 
concerns in planning for disaster 
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preparedness 

Road Congestion, Traffic management and Transportation 

Strategy 1: Improve Public Transport 
system in all Urban Centres – with 
increased periodicity  

 

Programme: The National Transport Policy, 
JNNURM 

 
Implementing Agency: City Municipal 
Corporation, Nagaland Road Transport and 
Urban Planning Department  

Improved town public transport in all towns 
of Nagaland 
 
Create paved Pedestrian pathways and 
walkways across all major roads of Kohima 
and Dimapur with lighting facilities 
 
Introduce bio-diesel in Public transport 
buses as a pilot 
 
Convert the Government staff bus/s 
operating from the new secretariat to 
Kohima city into Battery operated bus on a 
pilot basis 
 
Budget: Rs. 150 Cr 

 

Introduce CNG for all modes public 
transport –making it mandatory in Kohima 
and Dimapur 

 

Budget: Rs. 50 Cr  

Introduce CNG for all modes public 
transport –making it mandatory in 
in all towns of Nagaland 

 

Budget: Rs. 50 Cr 

Strategy 2: To promote non-motrised 
transport in all towns 

 

Programme: The National Transport Policy, 
JNNURM 

 

Implementing Agency: City Municipal 
Corporation, Nagaland Road Transport and 
Urban Planning Department 

 

 

Avenue plantation on roads and pedestrian 
walkways 

 

Build well-lit paved stairs in elevated areas 

 

Rs. 50 Cr 

Create paved Pedestrian pathways and 
walkways across all major roads of district 
head quarters with lighting facilities 

 

Build well-lit paved stairs in elevated areas 

 

Budget Rs. 50 Cr 

 

Create paved Pedestrian pathways 
and walkways across all major 
roads of all towns, existing and 
new with lighting facilities 

 

Build well-lit paved stairs in 
elevated areas 

 

Budget Rs. 50 Cr 
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Strategy 3: Develop self-sufficient satellite 
townships 

 

Programme: The National Transport Policy, 
JNNURM 

 

 
Implementing Agency: City Municipal 
Corporation, Nagaland Road Transport and 
Urban Planning Department 
 
 

Prepare a master plan for Satellite towns for 
Kohima and Dimapur 
 
Budget Rs. 1 Cr 

Prepare a master plan for Satellite towns for 
all district head quarters of Nagaland 

 

Budget Rs. 5 Cr 

Prepare a master plan for Satellite 
towns for all towns of Nagaland 

 

 

Budget Rs. 5 Cr 

 

Strategy 4: Discourage use of Private 
vehicles 

 
Programme: The National Transport Policy, 
JNNURM 

 
 

 
Implementing Agency: City Municipal 
Corporation, Nagaland Road Transport and 
Urban Planning Department 
 

Introduce fiscal measures to limit the use of 
personal vehicles such as higher taxes for 
SUVs, road tax based on vehicle size, 
higher excise tax for petrol 
 
Build parking lots in central business area to 
reduce congestion and also designate 
certain areas in central business area as 
“No vehicle zone”. This to be tested out in 
Kohima 
 
Implement stringent norms for Pollution 
Control.  
Implement development controls. 
 
Identify and develop norms for ecologically 
fragile zones. 
 
Introduce parking regulations 

Build parking lots in central business area to 
reduce congestion and also designate 
certain areas in central business area as 
“No vehicle zone”. This to be expanded to 
other towns of Nagaland 
 
Adopt EURO IV standards for Vehicle 
emissions. 
 
Budget: Rs. 10 Cr 

Adopt Energy Efficiency norms for 
all vehicles 
 
Budget: Rs. 10 Cr 
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Budget: Rs. 10 Cr 
 

Sustainable Urban Planning and Promote Sustainable Growth of Towns 

 

· Strategy 1: 
Introduction of 
appropriate land 
Management 
Practices and 
implementation 
of Land use 
patterns 

 

Preparation and implementation of Master 
Plan for Kohima and DImapur and other 
Tier-II towns 
 
Amend draft building bye-laws and put in 
place a minimum floor-area ratio to ensure 
maximum open space for greenery.   
 
Put in place institutional and other linkages 
through a policy framework to swing into 
action at the time of disasters to address 
disaster management 
 
Capacity building programme for Municipal 
Council to implement the plan 
 
Budget: Rs. 50 Cr 
 

Preparation and implementation of Master 
Plan for all district headquarter towns of 
Nagaland 
 
Amend draft building bye-laws and put in 
place a minimum floor-area ratio to ensure 
maximum open space for greenery.   
 
Put in place institutional and other linkages 
through a policy framework to swing into 
action at the time of disasters to address 
disaster management 
 
Capacity building programme for Municipal 
Council to implement the plan 
 
Budget: Rs. 50 Cr 
 

Preparation and implementation of 
Master Plan for all district towns of 
Nagaland 
 
Amend draft building bye-laws and 
put in place a minimum floor-area 
ratio to ensure maximum open 
space for greenery.   
 
Put in place institutional and other 
linkages through a policy 
framework to swing into action at 
the time of disasters to address 
disaster management 
 
Capacity building programme for 
Municipal Council to implement the 
plan 
 

Budget: Rs. 50 Cr 
 

 

The total budget for the 12th Plan period is Rs. 786 Cr. 
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6.6. The Energy Sector: 

6.6.1.   Strategies: 
 

Issues of Concern from a Climate 
Perspective 

Strategies to Address it 

Increase in Energy Consumption 

Promoting Energy efficiency and sustainable 
use of electricity at all levels and categories of 
usage such as: 

· Identifying and Converting the Lighting 
Devices in all Key Government 
Buildings to Energy Efficient Lighting by 
2015 

· In a phased wise manner, converting all 
street and public lighting to LED 
Lighting  

· Energy Auditing of all Government 
buildings 

· Promotion of building star rating 
systems and incorporate building bye-
laws for energy conservation 

· Program for awareness building on 
BEE star labeled appliances 

· Initiating and Implementing demo 
projects on energy efficiency in 
commercial sector 

· Reducing T & D Losses 
 

Affecting Electricity Supply 

 

Addressing Energy Generation, lesser 
Dependence on Central Grid and therefore 
making the sector climate resilient and 
ensuring reducing off-season electricity supply 

Reducing the dependence on Central Grid of 
Energy Supply by augmenting own clean 
electricity generation capacities  

· Maximizing the potential of community 
owned decentralized renewable energy 
option 

· Promotion of Small Hydro Projects 
· Promotion of Solar PV Projects 
· Promotion of biogas plants and manure 

management 
· Promotion of bio-mass gasifier projects 
· Identify wind potential sites and 

promote wind power 
· Prepare a master plan for all district 

HQs under the “Solar City project” 
 

Reducing Impacts on Forests · Increasing de-centralized energy 
applications 
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6.6.2. Linking growth and development to Climate Change – a Trend of Nagaland 
Energy pathway which is climate friendly while fostering Growth 
 
The aim of the Nagaland Government as far as the Energy Sector is concerned is to 
ensure “energy access” to all, while fostering economic and social development.  In this 
regard, the government proposes to ensure that industrial activities are encouraged in 
the state, with focus on small and agro-based industries, while reviving some of the large 
industries and getting investments for other industries which can help the state to further 
its growth potentials.   
 
As far as the domestic energy consumption is concerned, based on projections, it is 
estimated that the per-capita energy consumption from the current level of roughly 100 
kWh to at least 800 kWh by 2031, by ensuring 100% energy access for all with 
increased income generation in order to also increase energy consumption while 
keeping it sustainable and clean to the extent possible. 
 
Being a state, with very little or no emission from the energy sector, the state proposes 
to continue to be “carbon positive” , despite the steep growth in energy consumption, as 
laid out in the section on “future supply trends”. 
 
In short, while in 2027, the per-capita energy consumption will be 600 kWh, it would 
increase to 800 kWh by 2031.  The connected load for industrial connection from the 
current level of less that 5 MW would touch 110 MW by 2027. 
 
However, the share of Green Energy, which is a combination of energy efficiency, ATC 
loss reduction and increased generation capacity addition through renewable energy 
would touch the 100% mark by the year 2019-20, and in fact start generating surplus 
green energy which can be marketed to other states at a “Feed in Tariff” rate, becoming 
an “income earning” sector for the Department of Power, Nagaland.   
 
The following graphs indicate how the share of Green Energy progressively increases 
over the years in the Energy Generation Mix of the state, and by 2019 Nagaland could 
perhaps be one of the very few states that could perhaps boast of 100% renewable 
energy, with the bulk of it being from non-conventional renewable energy sources. 
 

Figure 6.1.: Increasing share of Renewable Energy in the State 
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One other area where, there will be substantial progress is with regard to the limiting of 
traditional bio-mass or fire wood for cooking. The department for new and renewable 
energy proposes to cover 12,500 households with household level bio-gas plants by the 
end of the 12th Plan, which will increase to a further 25,000 households by the end of the 
13th Plan and gradually cover as many households as possible all over Nagaland by the 
end of the 14th Plan.  
 
Combining this with electricity access to all households and increasing supply and 
quality of supply, it is hoped that the use of both traditional bio-mass as well as kerosene 
would reduce drastically. 
 
6.6.3. Detailed Plan to implement strategies with budgets, programmes and 
implementing agencies.  

 
Solution: Regulating Energy Consumption 

Strategy  (2012-2017) Medium Term (2017-
2022) 

Long Term (2022-
2027) 

A T & C Loss 
Reduction 

 

(Implementing agency: 
Department of Power, 
Nagaland) 

 

Budget: Ministry of 
Power – Re-structured 
Accelerated Power 
Development Reforms 
Project 

Set of activities under the R-
APDRP which will help to 
reduce ATC losses of 60% to 
37% 
 
Budgets: Rs. 535 Cr 

Target of reducing a t & c 
Loss from 37% to 24% 

 

 

Budget: Rs. 700 Cr 

Target of reducing a t 
& c Loss from the 24% 
to 12%  

 

 

Budget: Rs. 1000 Cr 

Municipal Level 
Programmes 
 

Detailed Mapping and 
auditing of all Government 
buildings conforming to the 

Detailed Mapping and 
auditing of all Government 
buildings conforming to the 

a.Detailed Mapping 
and auditing of all 
Government buildings 
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(Implementing Agency: 
The Electrical 
Inspectorate, 
Nagaland) 
 
Budget/Programme 
 
Municipal level DSM 
Programme of Bureau 
of Energy Efficiency 

Energy Conservation Act  for 
efficiency potentials in 
Kohima and Dimapur 
 
Budget: Rs. 100 Cr 

 
 
 
 
 
 
 
 

Energy Conservation Act  
for efficiency potentials in 
all other Government 
buildings in Kohima and 
Dimapur 
 
Budget: Rs. 200 Cr 

 

conforming to the 
Energy Conservation 
Act  for efficiency 
potentials in all  
Government buildings 
in the entire length and 
breadth of Nagaland 
 
Budget: Rs. 350 Cr 

Implementing of finding of the 
audit to make the buildings 
energy efficient compliance 
in accordance with the 
Energy Conservation Act in 
Nagaland 
 
Budget: Rs. 5 Cr 

Implementing of finding of 
the audit to make the 
buildings energy efficient 
compliance in all other 
Government buildings and 
government buildings in 
the Kohima and Dimapur in 
accordance with the 
Energy Conservation Act   
Budget: Rs. 10 Cr 

Implementing of finding 
of the audit to make 
the buildings energy 
efficient compliance in 
all Government 
buildings in the entire 
length and breadth of 
Nagaland 
 
Budget: Rs. 15 Cr 

Detailed Mapping and 
auditing of Street lights for 
conversion in to LED lighting 
on iconic and key roads of 
Kohima, Dimapur and other 
district head quarters 
 
Budget: Rs. 1 Cr 

Detailed Mapping and 
auditing of Street lights for 
conversion in to LED 
lighting on all major roads 
of Kohima and Dimapur 
and other district head 
quarter 
 
Budget: Rs. 1 Cr 

Detailed Mapping and 
auditing of Street lights 
for conversion in to 
LED lighting on all 
major roads of all 
towns of Nagaland 
 
Budget: Rs. 1 Cr 

Initiating the conversion of 
Street lights in to  LED 
lighting on iconic and key 
roads of Dimapur and 
Kohima and other district 
head quarters 
 
Budget: Rs. 14 Cr 

Initiating the conversion of 
Street lights in to  LED 
lighting on all major roads 
of Dimapur and Kohima 
and other district head 
quarters 
 
Budget: Rs. 29 Cr 

Initiating the 
conversion of Street 
lights in to  LED 
lighting on all major 
towns of all town, 
including the new 
towns of Nagaland 
 
Budget: Rs. 49 Cr 

Green Village Initiative Converting 100 Villages into 
100% LED lighting villages 

 

Budget: Rs. 10 Cr 

Converting 500 Villages in 
to 100% LED lighting 
villages 

 

Budget: Rs. 50 Cr 

Converting 1000 
Villages in to 100% 
LED lighting villages 

 

Budget: Rs. 100 Cr 

Building Norms 
 
(Implementing Agency: 
Electrical Inspectorate) 
 
Programme: Energy 
Conservation and 
Building Code, Bureau 
of Energy Efficiency 

Drafting new building bye-
laws incorporating principles 
of Energy Conservation and 
building code 

 

Budget: Rs. 5 Cr 

Implementing new building 
bye-laws incorporating 
principles of Energy 
Conservation and building 
code 

 

Strict enforcement of  
building bye-laws 
incorporating principles 
of Energy 
Conservation and 
building code 
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Budget: Rs. 10 Cr Budget: Rs. 15 Cr 

 
 
 

   

Solution: Increasing self-Reliance on Sustainable and Green Energy Generation 
    
Explore Small Hydro 
Projects  

(Implementing Agency: 
Department of New and 
Renewable Energy) 

Programme: MNRE’s 
Small Hydro 
Programme 

 

 

Investigation and detailed 
survey of 17 potential Hydro 
Sites 

Budget Rs. 5 Cr 

To come up with a policy 
which in coordination with 
other departments for 
water body rejuvenation 

Budget Rs. 5 Cr 

 

Commissioning of 12 MW of 
Micro/Mini/Small Hydro 
Projects 

Budget Rs. 200 Cr 

Commissioning of 50 MW 
of Micro/Mini/Small Hydro 
Projects 

Budget: Rs. 400 Cr 

 

Commissioning of 100 
MW of 
Micro/Mini/Small Hydro 
Project 

Budget: Rs. 800 Cr 

Solar Projects under 
the National Solar 
Mission 

 

(Implementing Agency: 
Department of New and 
Renewable Energy) 

Programme: National 
Solar Mission 

 

Commissioning and 
operationalizing Grid 
Interactive Solar PV and 
Solar-Wind Hybrid Project – 
10 MW and implementing 
Solar City Project 

 

Budget Rs. 228 Cr 

Commissioning and 
operationalizing Grid 
Interactive Solar PV and 
Solar-Wind Hybrid Project 
– 10 MW and implementing 
Solar City Project 

 

Budget: Rs. 255 Cr 

Commissioning and 
operationalizing Grid 
Interactive Solar PV 
and Solar-Wind Hybrid 
Project – 35 MW and 
implementing Solar 
City Project 

 

Budget Rs. 582 Cr 

Bio-mass gasification 
project 

 

(Implementing Agency: 
Department of New and 
Renewable Energy) 

Programme: National 
Bio-mass Gassification 
Projects 

 

 

Commissioning and 
operationalizing of Grid 
interactive bio-mass 
gasification  – 10 MW 

 

Budget Rs. 5 Cr 

Commissioning and 
operationalizing of Grid 
interactive bio-mass 
gasification  – 15 MW 

Budget: Rs. 10 Cr 

Commissioning and 
operationalizing of Grid 
interactive bio-mass 
gasification  – 15 MW 

Budget Rs. 20 Cr 
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Large Hydro Potential  

Implementing Agency: 
(Department of Power, 
Nagaland)  

Programme: National 
Hydro Policy 

Commission of a 165 MW 
Major Hydro Project at Dikhu  

Budget: Rs. 131 Cr 

Commissioning of a 150 
MW major hydro project at 
Tizu-Zungki 

Budget Rs. 700 Cr 

Other projects 

Budget Rs. 1200 Cr 

Solution: Minimising the impacts on Forest Cover by reducing the dependence on Firewood 

Solar Mission 

Implementing Agency: 
The Department of 
Power, Nagaland 

Programme: National 
Solar Mission 

Solar water heater coverage 
of 1000 metre square per 
year with 100 litres system 

Budget Rs. 5 Cr 

 

Solar water heater 
coverage of 3000 metre 
square per year with 100 
litres system 

Budget Rs. 10 Cr 

 

Solar water heater 
coverage of 3000 
metre square per year 
with 100 litres system 

Budget Rs. 15 Cr 

 

Bio-gas Programme 

Implementing Agency: 
The Department of 
Power, Nagaland 

Programme: National 
Bio-Gas and Manure 
Programme of MNRE 

Increasing coverage of bio-
gas programme from the 
current level of 1000 
household plants to at least 
2500 household plants per 
year = 12,500 

Budget Rs. 10 Cr 

 

Increasing coverage of bio-
gas programme from 2500 
households to 5000 
households per year = 
25,000 households 

Budget Rs. 20 Cr 

 

Increasing and 
ensuring full coverage 
of bio-gas programme 
exploiting full potential 
of bio-gas  

Budget Rs. 30 Cr 

 

Solution: Minimising the Use of Fossil Fuel – Kerosene for lighting 

Solar Mission 

Implementing Agency: 
The Department of 
Power, Nagaland 

Programme: National 
Solar Mission – Off 
Grid Projects 

Commissioning of 5 MW of 
Off-Grid Projects under the 
Remote Village Electrification 
Project 

Budget Rs. 145 Cr 

Commissioning of 5 MW of 
Off-Grid Projects under the 
Remote Village 
Electrification Project 

Budget Rs. 145 Cr 

Commissioning of 5 
MW of Off-Grid 
Projects under the 
Remote Village 
Electrification Project 

Budget Rs. 145 Cr 

Creating off – Grid 
Solutions through the 
development and 
deployment of Pico 
Hydro 

 

Implementing Agency: 
NEPeD 

NEPeD proposes to set up 
community pico hydro 
projects totaling to 2 MW  

 

Budget Rs. 15 Cr 

NEPeD proposes to set up 
community pico hydro 
projects totaling to 5 MW 
(Cumulative) 

 

Budget Rs. 15 Cr 

NEPeD proposes to 
set up community pico 
hydro projects totaling 
to 10 MW (Cumulative) 

Budget Rs. 15 Cr 
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Project: Research and 
Development 
budgetary head of 
MNRE 

 

 
 
 
 

6.6.4. Projected impacts of Plans to Make Nagaland Climate Resilient: 
 

To make the Energy Sector of Nagaland Climate Resilient, a combination of new efforts 
along with “business as usual plans” needs to be implemented.  Some of the business 
as usual plans which needs to be implemented in a strengthened manner are: 
 

a) A T & C Loss reduction Programme 
b) Energy Conservation and Efficiency Programmes 
c) Implementation of “sustainable habitat” programmes and putting in place legal 

framework for “green buildings”. 
d) Implementation of the Solar Mission 
e) Coordinated effort with the “Green India Mission”, to reduce the use of “traditional 

bio-mass for cooking and heating. 
 
New Efforts that needs to be encouraged are: 
 

a) Renewed efforts to set up “decentralised renewable energy solutions”, primarily 
through a combination of small hydro (Pico or mini or micro), solar, small wind 
generators to ensure 24 x 7 clean energy supply at the village levels.  The 
current focus of either the Solar Mission or other Renewable Energy solutions are 
largely for “grid connected systems”. The Rajiv Gandhi Grameen Vidyutikaran 
Yojana (RGGVY) does have schemes for decentralised distributed generation, 
which can be utilised for “energizing” Nagaland villages. 

b) Since Nagaland does not have adequate “electricity generation capacities” of its 
own, to meet the state’s growing requirements, there needs to be a re-look given 
to “renewable energy generation capacity addition” for the state and if required, 
“caps on generation capacities” needs to be removed to facilitate rapid expansion 
of renewable energy generation capacities.   

 
The Strategies and Action Plan detailed in sections 2.1 to 2.3 will help address the 
following: 
 

a) Increase the generation capacity addition, without compromising on environment 
issues, with a thrust given to decentralised renewable energy solutions. 

b) Ensure that the dependence on the central grid for electricity needs is reduced 
gradually. 
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c) Project a demand growth which factors in possible increase in demand for 
electricity as a “adaptive measure” to address climate change. 

d) Address the issue of “energy access” to people, by providing them with “clean 
energy” and thereby reduce the unhealth trend of dependence on “traditional bio-
mass” for heating. 

 
The table below gives an snap shot of the projected supply of electricity for the state 
over the period of 2012 to 2027. 
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Table 6.7.: Power Generation Projection Trends – Source Wise in MW 
  2011-

12 
2012-

13 
2013-

14 
2014-

15 
2015-

16 
2016-

17 
2017-

18 
2018-

19 
2019-

20 
2020-

21 
2021-

22 
2022-

23 
2023-

24 
2024-

25 
2025-

26 
2026-27 

Peak Load (MW) 115 152 186 225 284 340 414 467 524 625 686 747 791 824 855 885 

Savings potential through Energy 
Efficiency and Conservation 
measures (IN MW) 

1 3 5 7 13 22 32 46 63 85 106 133 172 183 194 204 

Savings through ATC Loss 
Reduction Measures (Aggressive 
Implementation) 

10 15 20 25 40 50 55 60 75 85 95 95 105 105 110 120 

Existing Hydro Unit of the 
Nagaland Department of Power 
(in MW) 

27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 

Capacity addition planned by the 
Department of Power, Nagaland 
for Renewable sources of power, 
mainly Hydro 

2 2 2 11 15 15 15 25 25 50 95 105 150 175 197 197 

Capacity Addition Planned New 
and Renewable Energy (In MW) 
(through Grid and Off Grid 
applications 

3 7 15 23 31 39 55 65 75 90 111 125 140 155 190 217 

Capacity Addition Planned by 
NEPeD through Community 
Projects  

0.2 0.4 0.5 1 1.5 2 2.5 3 3.5 4 5 6 7 8 9 10 

Other Large Hydro (Run of the 
river Sources Explored (Dikhu 
(165 MW)and Tizu-Zunki Hydro 
Power plants) (In MW) 
(Cumulative) 

          165 165 165 315 315 311 315 315 315 315 315 

Total Green Energy in the state in 
MW 

43.2 54.5 69.5 94 127 314 341 381 578 656 759 806 916 968 1042 1090 

Net additions Capacity additions 
Needed  (In MW) (Peak Load 
minus Green Energy) 

71.8 97.5 116.5 131 157 20 73 86 -54 -31 -73 -59 -125 -144 -187 -205 

 
 
As can be seen from the above table, the carbon foot print of the energy generation sector of Nagaland will still be very low, 
with the Green Energy Component increasing from a modest 45 MW by 2011 to as much as 320 MW by 2017, assuming that 
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the Dikhu Hydro Power plant is commissioned by then. By the year 2020, the state will have surplus green energy, which can 
be sold to the central grid, earning revenues for the Government of Nagaland. 
 
The net energy which will be required from the central grid for the period till 2019, may not necessarily be carbon intensive, 
given that bulk of Nagaland’s energy requirement from the central grid is currently met through hydro sources.  However, 
given that the state has requested the Government of India for a 1000 MW coal fired power plant to be built to meet its 
requirements using the coal block allotted to the state, the purchase from central grid is being assumed to be carbon emitting. 
 
The following graphs show the share of Green Energy Vs Carbon Emitting Energy over the period of 2011 to 2027. 

 
Figure 6.2.: Green Energy Share of the Energy Mix in Nagaland 
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7.0 Cross Cutting Issues 
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7.1. Introduction: 
 
Streamlining Climate Change concerns into ongoing development agenda, particularly in 
the context of climate change adaptation is definitely a challenge, but has become an 
absolute necessity to climate proof development.  It also ensures that the vulnerable 
communities, regions and sectors become climate resilient to overcome the possible 
impacts of climate change to the extent possible.   
 
However, to ensure that every sector adopts policies and implementation framework to 
ensure climate resilient development in each of the sectors, it is imperative to have a 
deeper understanding of the possible impacts of climate change in each of these 
sectors, assess the level of vulnerability.  This will ensure that policies and framework 
identify the possible ways to adapt to climate change, while also embarking on mitigation 
actions where required. 
 
Further, the implementation of such a policy framework would also require appropriate 
capacity building of organisations/institutions and personnel.  It would also require to 
tailor make appropriate monitoring and evaluation tools to assess the progress and to 
identify possible area/s for course correction, if required. 
 
In addition to the above, a comprehensive coordination plan, which integrates all the 
programmes/activities of the various departments/agencies, needs to be put in place, as 
all actions need to be put in place.  This is particularly so for a number of cross-cutting 
issues strategies such as low-carbon development, where in the power and energy 
departments, the urban habitat departments, the industry departments, the forest 
department  need to converge and develop collective implementation strategies.   
 
An example for  a comprehensive multi-department approach to address “energy 
access”, would be through ensuring that people not only get access to electricity but also 
access to modern energy for meeting their cooking and heating requirements, which 
would in turn reduce the dependence on firewood from forests. 
 
Similarly in the development of adaptation strategies for Nagaland, the departments that 
definitely need to converge for joint strategy development would include the rural 
development department, the public health and engineering department, the municipal 
councils, the urban development department, the forest departments, the agriculture and 
allied departments amongst others. 
 
Nagaland has some extremely evolved adaptive mechanisms backed with traditional 
knowledge and practice.  While efforts needs to be put into conserving and 
strengthening these practices, the state also has to catch up with modern science and 
technology and learn from adaptation and mitigation practices elsewhere which is 
relevant to the state to ensure the development of effective strategies and actions for 
implementation to climate proof development. 
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7.2. Key Cross-Sectoral Strategies to Address Climate Change 

7.2.1. Research and Creating Knowledge Management (Climate Studies and 
Knowledge Solutions Cell) 

The State has already identified a number of areas and issues which are critical to 
addressing climate adaptation and mitigation. However, to further deepen the 
understanding of the issues, some of the identified areas for further research and 
creating a repository of data base of knowledge and information are: 
 

a) Agriculture Sector:  
· Assessing the impacts of climate change on agriculture at varying 

time scales of short, medium and long term 
· Identification of species tolerant to climate change- Agricultural crops, 

horticulture crops and livestock  species 
 

b) Water:  
· Assessing Impacts of climate change on Water availability in the 

short, medium and long term time scales. 
· Study the status of major perennial springs, their recharge sources, 

including existing management systems, their utilization, estimate 
impacts of climate change on these springs and develop suggestions 
for their maintenance and suggest alternative mechanisms   

· A detailed assessment of current groundwater resources and status 
with regard to ground water contamination and propose strategies for 
augmentation of groundwater resources through artificial recharge. 
 

c) Forest and bio-diversity: 

· A detailed Assessment of the  impacts of climate change on short, 
medium and long term time scales on forests and  biodiversity 

· Assess C sequestration potential of all species of trees 
available/grown in Nagaland 

 
d) Health Sector: 

· A detailed assessment of the impacts of climate change on short, 
medium and long term time scales on the health sector 

 
e) Knowledge Management Repository: 

· Create climate change related databases and identify responses to 
climate change.  

· Creating a data repository of implementation strategies adopted 
globally, particularly in similar eco-systems  

· Developing and assessing climate change scenarios 
· Prepare and upgrade environmental status reports with special 

emphasis on climate change.  
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· Documenting tradition knowledge and practices of adapting and 
mitigating climate change 

· Creating a single source platform for data storage.  For instance, data 
on rainfall is required by the departments of agriculture, water, public 
health engineering department, renewable energy department, town 
planning authorities amongst others.  A single access platform will 
ensure that every department has access to the information and so 
will researchers and policy makers to help them make their 
assessment of issues and take necessary policy decisions. 

· Assessment of various department programmes to understand their 
climate resilient quotient and suggest measures to climate proof them. 
 

f) Carbon Mitigation Potentials: 
· Identification of technologies and processes that our climate friendly 

and potentially mitigate emissions cutting across all sectors 
 

7.2.2. Inter-department coordination: 

Mainstreaming climate change concerns in the planning and development agenda and 
process requires inter-departmental coordination to ensure that the various departmental 
programmes are not only climate resilient but also is implemented in a coordinated 
manner to ensure maximum penetration and minimize potential impacts on other 
sectors.   

7.2.3. Institutionalizing a framework for Monitoring and Evaluation: 

For ensuring the effective implementation of an integrated climate action plan, it is 
necessary to have a monitoring and evaluation framework in place. Such a framework 
needs to not only identify policies and framework which have been effective in 
addressing the climate concerns of specific sectors, but importantly also highlight some 
of the implementation issues and how sectors were able to overcome this.   

A Monitoring and Evaluation (M&E) framework will also identify policies and 
implementation frameworks which have not achieved in addressing their slated objective 
and suggest course corrective measures. 

One of the requisites for a monitoring and evaluation framework is in being dynamic and 
robust and is at multiple levels, the national level, sectoral levels and project levels. 

The M&E indicators need to however be set to assess the adaptation achievement 
envisaged at the sectoral level, programme level or the project level. However, it is 
important to set the criteria in such a way so that it is able to distinguish climate change 
adaptation from adaptation due to developmental activities and autonomous adaptation 
as a response to climate variability.  

M&E in the mitigation sector, however, will directly measure the results set out to be 
achieved in term of GHG reduction targets, energy efficiency targets, targets for 
increasing renewable energy in total energy mix so on and so forth and also offer 
opportunities for course correction if the targets set out to achieved are not being 
realized. 
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The M&E for ensuring climate proofing of sectors, programmes and projects can be 
carried out by trained staff in a climate change cell which the state will need to establish.  

 

7.2.4. Capacity building requirements to integrate Climate Change concerns in 
planning and implementation and raising awareness: 

A very important pre-requisite to address climate change is to integrate climate change 
in the development planning and policy formulation.  This would ensure that the 
development agenda and pathway is sufficiently climate proofed and is resilient to 
climate change.   

This would mean that the current mode of planning and policy formulation must change 
to bring in the climate lens.   

This would therefore require the building of capacities at various levels, from the policy 
makers to the officials who implement programmes and the capacities need to be built 
on both adaptation and mitigation. 

This is essential for the following:   

· Applying a climate lens to identify the relevance of climate change to a policy, 
programme, plan or project.  

· Interpreting climate data from different standard climate data sources.  

· Assessing vulnerability for identifying factors contributing to vulnerability in a 
system.  

· Identifying adaptation options from   a range of adaptation options to adjust or 
improve planning and management.  

· Selecting adaptation measures by evaluating priorities and prioritize options 
using selected criteria.  

· Developing  an M&E framework for  monitoring and evaluation of  adaptation 
options  

· Identify institutional capacity requirements for adaptation and identify institutions 
with such capacities, if absent build capacity to deal with adaptation as a 
continual change process.  

· Assessing local climate stresses, vulnerability, resilience for local information on 
climate change vulnerability.  

· Implementing action at local level and beyond: Identify action at the local level 
and how it links to sub-national, national and other actors and  

· Integrating adaptation into the project cycle: Identify key steps to integrate 
adaptation according to the various steps of the project cycle.  
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7.2.5. Climate Resilient Livelihood Strategy: 

Global warming is going to have severe impact on the amount of rainfall received, which 
will have serious implications for downstream water availability in both short and long 
term. The warming in the Mountains has been much greater than the global average: for 
example, districts of Wokha, Zunheboto, Tuensang and Phek show an increase in 
minimum temperature of above 1.6°C, while the northern-most district of Mon shows an 
increase of less than 1.4°C. Changes in precipitation are ambiguous with both increasing 
and decreasing trends in different parts of the region. The most serious changes are 
probably related to the frequency and magnitude of extreme weather events, such as 
high intense rainfalls leading to flash floods, landslides and debris flows. There is a 
severe gap in the knowledge of the short and long-term implications of the impact of 
climate change on water and hazards in the hilly terrain, and their downstream river 
basins.  
 
There has been a steady rise in the population of Nagaland from 3.69 lakhs in 1961 to 
19.89 lakhs (81% increases in 40 years) in 2001 reflecting an alarming decennial growth 
rate of population. By 2020 it is estimated to reach an astounding level of 50.02 lakhs. 
This exponential increase in population during the last four decades reflects a huge 
challenge to absorb the population in gainful employment in the coming years. 
Agriculture labour household accounted for about a mere 5 percent of the share that 
reflects ownership of land is with community across state tribes. In the urban sector 
about 44 percent of the population accounted for regular wage earners or salaried while 
about 43 percent of the population was self-employed and casual labour was about 34 
percent.  
 

· The State does faces developmental challenges like short rotational Shifting 
Cultivation cycles  

· The state is also confronted with one of the most critical problems related with 
youth and unemployment and unhealthy lifestyles 

· Increasing unemployment in rural areas at the rate of 10 percent in 1999- 2000 to 
14.9 percent in 2004-2005.  

· Nagaland has failed to absorb this vibrant workforce. The severity of 
unemployment is increasing by the year because of high growth rate of the 
State’s decennial population which stands at 64.41 percent (2001), coupled with 
high rate of output from universities and colleges and compounded by lack of 
adequate employment opportunities. Hence, the problem of unemployment and 
its resultant effects is growing exponentially. 

· The main economic activity is agriculture, with a very small proportion engaged in 
the rearing of livestock, weaving, black smithy and handicrafts. The State does 
not have any major industry and almost the entire urban population depends on 
the Government services for employment and livelihood, making Agriculture as 
main stay of livelihood 

· The State has very poor road and market infrastructure that minimise the resilient 
capacity of communities against any fluctuation in climate factors disturbing the 
agriculture practices or creating frequent disasters like prolonged drought 
conditions; flash floods; etc…  
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The Climate resilient Livelihood Strategy should aspire to achieve three following 
objectives- 
 

1. To diversify livelihoods utilising limited resources in an optimum manner 
2. To reduce weather related risks from enterprises by adding value through 

processing  
3. To increase profits for entrepreneurs by establishing market linkages and support 

institutions 
 
The above objectives can be achieved through implementation of measures that 
strengthen institutional structure to support scaling up of existing enterprises and 
introducing new enterprises that are less vulnerable to weather variables. Also it is 
necessary to improve upon adaptation strategies, and level structural inequalities that 
make adaptation by poor people more difficult. Thus, it is recommended to strengthen 
following aspects of institutions that play an important role in supporting livelihoods in the 
State – 

a) Strengthen Self-help Groups and Cooperatives  
b) Facilitate easy availability of micro-credit to Entrepreneurs  
c) Strengthening National Rural Employment Guarantee Act (NREGA) in Nagaland  
d) Establish Market Linkages  
e) Promote Eco-Tourism  
f) Build Capacity and Spread awareness on alternative livelihood options among 

youths -  
g) Promote non-farm enterprises in villages  


