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Abbreviations

ABBREVIATIONS

AB-NHPMA e Ayushman Bharat National Health Protection Mission Agency
ACS e Average Cost of Supply

AD e Adaptation

ADB e Asian Development Bank

AMRUT e Atal Mission for Rejuvenation and Urban Transformation
ANC e Antenatal Care

ANM e Auxiliary nurse midwife

APS e Automated Parking system

APTMS e Anti-Power Theft Mobile Squad

AR5 e Fifth Assessment Report

ARIMA e Auto Regressive Integrated Moving Average

ARR e Average Revenue Realised

ASCAD e Assistance to State for Control of Animal Disease

ASHA e Accredited Social Health Activists

AT&C e Aggregate Technical & Commercial

ATMA e Agricultural Technology Management Agency

AWS e Automatic Weather Stations

BAU e Business as Usual

BCM e Billion Cubic Meter

BCP e Brucellosis Control Program

BEE e Bureau of Energy Efficiency

BGL o Below Ground Level

BLC o Beneficiary Led Construction

BOD e Biochemical Oxygen Demand

BPL e Below Poverty Line

CAGR e Compound Annual Growth Rate

CAMPA e Compensatory Afforestation Fund Management and Planning Authority
CAPEX e Capital Expenditure

CCA e Community Conserved Area

CEF e (Closed-End Fund
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CHCs
CLSS
CLTC
COPD
CPSU
CSS
DDT
deg C
DELP
DHF
DISCOM
DSM
EC
ECBC
EE
EESL
ESCO
ESVHD
FAO
FDA
FMD-CP
FMP
FSI
GDP
GHG
Gl
GIM
GIS
Gol
GSDP
GSVA
GWh
Ha
HEP
HH
HRD
HY
ICAR
ICMR
ICS
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Custom Hiring Centres

Credit Linked Subsidy Scheme

City Level Technical Cell

Chronic Obstructive Pulmonary Disease
Central Public Sector Undertaking
Central Sponsored Schemes
Dichlorodiphenyltrichloroethane
Degree Celsius

Domestic Efficient Lighting Programme
Dengue Haemorrhagic Fever
Distribution Companies

Demand-side management

Energy Conservation

Energy Conservation Building Code
Energy Efficiency

Energy Efficiency Services Limited
Energy Service Company
Establishment and Strengthening of Veterinary Hospital & Dispensaries
Food and Agriculture Organization
Forest Development Agency

Foot and Mouth Disease Control Programme
Flood Management Programme

Forest Survey of India

Gross Domestic Product

Green House Gas

Geographical Index

Green India Mission

Geographic Information System
Government of India

Gross State Domestic Product

Gross State Value Added

Gigawatt Hour

Hectare

Hydroelectric Power

Households

Human Resource Development

High Yield

Indian Council of Agricultural Research
Indian Council of Medical Research
Improved Cookstove




IDSP
IDWH
IETC
IFS

ILD
IMD
IMR
IMWP
IPDS
ISFR
ITK

JE
JFMC
JICA
JSSK
ISY
KVK
LED
LGBR
LPG
M&E
MCM
MEA
MFP
MGNREGA
mha

Ml

Ml
MIDH
MJ
MMR
MNRE
MODIS
MoEFCC
MoRTH
MOU
MOVCD
MPW
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Integrated Disease Surveillance Programme
Integrated Development of Wildlife Habitat
Integrated Extension Training Centre

Integrated Farming System

Integrated Land Development

India Meteorological Department

Infant Mortality Rate

Integrated Watershed Management Programme
Integrated Power Development Scheme

India State of Forest Report

Indigenous Traditional Knowledge

Japanese Encephalitis

Joint Forest Management Committee

Japan International Cooperation Agency

Janani Shishu Suraksha Karyakram

Janani Suraksha Yojana

Krishi Vigyan Kendra

Light Emitting Diode

Load Generation Balance Report

Liquefied Petroleum Gas

Monitoring and Evaluation

Million Cubic Meter

Millennium Ecosystem Assessment

Minor Forest Produce

Mahatma Gandhi National Rural Employment Guarantee Act
Million Hectare

Mitigation

Minor Irrigation

Mission for Integrated Development of Horticulture
Mega Joule

Maternal Mortality Rate

Ministry of New and Renewable Energy

Moderate Resolution Imaging Spectro-radiometer
Ministry of Environment, Forest and Climate Change
Ministry of Road Transport and Highways
Memorandum of Understanding

Mission Organic Value Chain Development
Multi-Purpose health Workers
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MSME
MT
MW
NABARD
NAFCC
NAP
NASTEC
NBCP
NBDA
NBFGR
NBWUE
NDC
NEC
NEPED
NERC
NERUDP
NFMP
NFSM
NHM
NICRA
NIDDCP
NKN
NLCPR
NLEP
NMAET
NMHP
NMR
NMSA
NMSKCC
NPCB
NPCB
NPCDCS

NRDWMS
NSDMA
NSSO
NTFP
NUIS
NVBDCP
NWM
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Micro, Small and Medium Enterprises

Metric Tons

Megawatt

National Bank for Agriculture and Rural Development
National Adaptation Fund for Climate Change

National Afforestation Plan

Nagaland Science and Technology Council

National Biomass Cookstoves Programme

National Bamboo Development Agency

National Bureau of Fish Genetic Resources

National Bureau of Water Use Efficiency

Nationally Determined Contribution

North Eastern Council

Nagaland Empowerment of People through Energy Development
National Energy Regulatory Commission

North Eastern Region Urban Development Program
Nagaland Forest Management Project

National Food Security Mission

National Health Mission

National Initiative on Climate Resilient Agriculture
National lodine Deficiency Disorders Control Programme
National Knowledge Network

Non-Lapsable Central Pool of Resources

National Leprosy Eradication Programme

National Mission on Agricultural Extension and Technology
National Mental Health Programme

Neonatal Mortality Rate

National Mission on Sustainable Agriculture

National Mission on Strategic Knowledge for Climate Change
National Programme Control of Blindness

Nagaland Pollution Control Board

National Program for Prevention and Control of Cancer, Diabetes, Cardiovascular
Diseases and Stroke

National Rural Drinking Water Management System
Nagaland State Disaster Management Authority

National Sample Survey Office

Non-Timber Forest Produce

National Urban Information System

National Vector Borne Disease Control Program

National Water Mission

Xii



Abbreviations

Nagaland State Action Plan on Climate Change

O&M e Operation and Maintenance

ODF e Open Defecation Free

ORS e Oral Rehydration Salt

PES e Payment for Ecosystem Services

PHC e Primary Health Care

PIS e Passenger Information System

PMAY e Pradhan Mantri Awas Yojana

PMKSY e Pradhan Mantri Krishi Sinchayee Yojana
PMRKVY e Pradhan Mantri Rashtriya Krishi Vikas Yojana
PMUY e Pradhan Mantri Ujjwala Yojana

PNC e Post Natal Care

PPA e Power Purchase Agreement

PPR-CP e Peste des Petis Ruminants Control Programme
PRECIS e Providing Regional Climate for Impact Study
PSDF e Power System Development Fund

R&D e Research and Development

RAD e Rainfed Area Development

R-APDRP e Restructured Accelerated Power Development and Reforms Programme
RCH e Reproductive Child Health

RCP e Representative Concentration Pathway

RE e Renewable Energy

REC e Renewable Energy Certificate

REDD e Reducing Emissions from Deforestation and Forest Degradation
RESCO e Renewable Energy Service Company

RET e Renewable Energy Technology

RIDF e Rural Infrastructure Development Fund

RKVY e Rashtriya Krishi Vikas Yojana

RNTCP e Revised National Tuberculosis Control Program
RPO e Renewable Purchase Obligation

RRT e Rapid Response Team

RURBAN e Ruraland Urban

RWH e Rain Water Harvesting

S&L e Standard & Labelling

SAIDI e System Average Interruption Duration Index
SAIFI e System Average Interruption Frequency Index
SAPCC e State Action Plan on Climate Change
SARDP-NE e Special Accelerated Road Development Programme for North-East
SARS e State Agriculture Research Station
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SASRD
SAUBHAGY
SC
SDA
SDG
SECC
SECF
SEEP
SFM
SHA
SHG
SIPMIU
SLTC
SLUB
SMA
SMAM
SMSP
SNPP-VIIRS
SoR
SPV
SRI
SRS
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ST
SUvV
SWM
SWP
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The School of Agricultural Sciences and Rural Development
Sahaj Bijli Har Ghar Yojana

Scheduled Caste

State Designated Agency

Sustainable Development Goals

Socio Economic and Caste Census

State Energy Conservation Fund

Super-Efficient Equipment Programme

Sustainable Forest Management

State Health Agency

Self Help Group

State Investment Programme Management and Implementation Unit
State Level Technical Cell

State Land Use Board

Sub Mission on Agro-forestry

Sub Mission on Agricultural Mechanization

Sub Mission of Seeds and Planting Material

Suomi National Polar-orbiting Partnership -Visible Infrared Imaging Radiometer Suite

Schedule of Rate

Solar Photo-Voltaic

System of Rice Intensification

Sample Registration System

State Road Transport Corporation
Scheduled Tribe

Sport Utility Vehicle

Solid Waste Management

Solar Water Pump

Tonnes of carbon dioxide equivalent
Maximum Temperature

Minimum Temperature

Ujwal Discom Assurance Yojana

Unnat Jeevan by Affordable LEDs and Appliances for All
United State Dollar

Village Forest Committee

Viability Gap Funding

Visible Infrared Imaging Radiometer Suite
Wet Rice Cultivation
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EXECUTIVE SUMMARY

Climate change is one of the most serious global threats to mankind in the modern times. It has far-
reaching implications for environment, agriculture, water availability, natural resources, ecosystem,
biodiversity, economy and social well-being. Adapting to climate change has been a necessity for all
departments and institutions that work at the sub-national level. While national level policies and India’s
commitments to international agreements can influence adaptation action at a sub-national level, the
real thrust has to come from the needs of the sectors and the most vulnerable people in districts and
villages. It is important that policymakers establish the right conditions for the stakeholders at different
levels to manage the risks from climate change adaptation perspective. This can be facilitated by taking
climate change risks and opportunities into account in all relevant policies, regulations, and in the
planning system that helps achieve states’ adaptation goals.

Integration, collaboration, and cooperation are required in addressing and responding to climate change
impacts. Both, mainstreaming and dedicated approaches to adaptation are needed to reduce
vulnerability and build capacity to adapt to the climate change impacts. However, if adaptation can be
integrated into existing policies, plans and programs, it can be more effective and efficient. The
‘mainstreaming of adaptation’ uses existing institutional structure, policies and programs to support
integration of adaptation in to development activities. Integrating adaptation in on-going programs can
influence implementation on a scale that stand-alone projects cannot. Such integration has the capacity
to assist and provide incremental adaptation benefits to the society at a scale which can respond to
climate change impacts effectively and efficiently. Integrating adaptation into regular development
programs and projects will also help to link with, and support, the achievement of India’s Nationally
Determined Contributions (NDCs) targets and the Sustainable Development Goals (SDGs).

The State Action Plan on Climate change (SAPCC) for Nagaland was formulated in 2013 and since then the
state has been implementing various sectoral projects. The basic motive of this exercise is to review and
prepare stock of the proposed activities listed in the 1*phase of SAPCC as well as align the document in
light of Nationally Determined Contribution (NDC) and Sustainable Development Goals (SDG) and
redefine the actions for the next phase.

In the stock taking report, the state commitment has been measured as follows:

Physical Achievements of Financial Commitment Alignment with Mission &

Proposed Activities (Aggregate and Adjusted) NDC as well as SDG

A projection for 2030 for some of the indicators has been presented in the below table when the NDC
monitoring will kick in.

XVi



Executive

Summary

Nagaland State Action Plan on Climate Change

Table 1: Projection of key indicators for 2030

Indicators Remark

GSDP at current In Lakh INR | 12,91,460 44,36,800 ARIMA Model

prices1

Population In ’000 1,978.50 2,682 ARIMA Lag 2

Urban population In ‘000 570.96 1,505.30 The urban population will significantly rise as there
will be continuous development in the urban
sector.

Per capita GSDP In INR 61,159 1,65,429 The per capita GSDP will significantly increase in
the state as it is growing fourfold and population
rise is moderate.

Electricity demand In GWh 589 3,575 The per capita consumption in the state would be
30 % below national average.

The status of energy consumption and carbon sink as on 2017

Nagaland All India
Per capita energy In MJ 4,034 22,351 The energy intensity of the state will still be below
consumption national average. With the current level of GDP
growth, the energy intensity will be in the band 0.2
- 0.3 assuming 3% change in index price of energyz.
Forest carbon sink In million 125.06 7082.06 By 2030 the forest carbon stock will decrease.
tonnes

Key intentions of the state to address climate change concerns are enshrined in various policies and these
have been summarized below.

Key Policy Elements State Performance

National Action
Climate Change

Plan on | The state has all eight missions aligned to NAPCC.

State Action Plan on Climate
Change

The state has prepared SAPCC and duly endorsed by the MoEFCC in 2013-14.

Energy Policy Net metering policy is in place.
Household Electrification by September 2018: 77%

Ujala Yojana launched in 2015, already distributed (as on 11" September 2018) 1,098,938
LED lights and 25,833 LED Tube light and 7,499 Fans.

Industrial Policy, 2000 The industrial policy of the state is growth oriented and focused on tourism, food
processing and trading. Though this will enhance industrial energy consumption, none of

the industries proposed is going to be power intensive.

North  eastern industrial | Notified in 2018. The policy aims to provide incentives to several industries including

development scheme, 2017

hydel power generation (for up to 10 MW).

State Policy of Environment
and Forest, 2015

The policy aims at preservation and development of forest resources and sustainable
exploration for livelihood and economic development. It also focuses on eco-system
balance.

State organic policy

The state has formulated its organic policy that aims to maintain genetic diversity of the
agricultural system and produce healthy food materials of high nutritive value, preserve
and maintain environment and eco-system, minimize pollution due to pesticides, etc.

'Estimates of state domestic product of Nagaland (GSDP and Population figures based on series 2011-12 to 2016-17

2Sengupta (2012)
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The chapter encompasses the changes in risk and vulnerability spatially in last five years since the SAPCC
was implemented. It shows that, by and large most districts had marginal change in their risk except for
Mokokchung district which has dropped one rank as compared to the baseline to be the most vulnerable.
Vulnerability for Peren district has worsened further as compared to 2011-12, whereas Mon and Phek
districts had marginal improvement. In terms of vulnerability, Mokokchung district tops the list. Tuensang
district has worsened in terms of vulnerability. Kohima, Dimapur, Kiphire districts have reduced their
vulnerability as compared to baseline.

POVERTY AND FOOD SECURITY

The state has high poverty and vulnerability. The total food grain production by 2030 will be about 11,
33,714 tonnes where as demand will be about 4, 72,722 tonnes. By 2030, it is estimated that, everything
remaining constant, the percentage of people below poverty line will decline from 14% to 1.25%.

NATIONAL MISSION ON SUSTAINABLE AGRICULTURE AND RKVY

This is a comprehensive scheme trying to address issues relating to climate change adaptation in
agriculture and allied sector. The allocation under the rainfed area development component of National
mission on sustainable agriculture has shown consistent rise.

WATER MISSION AND WATER USE EFFICIENCY

The mission has a broad target of improving water use efficiency of 20%. Nagaland has utilised 77% of
100 mha potential created from all possible sources. 24% is the gross cultivated area for which the
ultimate irrigation potential has been created so far in the state, as against the all India figure of 74%.

Drinking Water and Sanitation
As on April 2018, 75% of the habitation and 93% of the population has been connected to public water
stand posts for drinking water.

Swachh Bharat Mission

One of the major public funded sanitation programmes has shown significant result in the state. Since 2
October 2014, when the programme was launched; 1, 30,858 number of toilets have been built. All
1,451-gram panchayats across all 11 districts are open defecation free with 100% coverage.

ENHANCEMENT OF CARBON SINK AND GREEN INDIA MISSION

Nagaland has more than 75.3% of its geographical area under forest. However, according to the FSI
report 2017, due to jhum cultivation and other anthropogenic pressure, the area is slightly decreasing (-
450 sq. km). The total carbon stock of the state forest is 125.6 million tonnes which is equivalent of
458.533 million tonnes of carbon dioxide equivalent and the state contributes to 1.76% of the carbon
stock of the country.
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MISSION ON CLIMATE STRATEGIC KNOWLEDGE

The Nagaland SAPCC systematically tries to update the currently available evidence base, vis-a-vis climate
change and its impacts on the state, its economy, and its various sectors and communities. The state has
formed a cell “Climate Studies and Knowledge Solutions Centre” to work on climate vulnerability.

MISSION FOR SUSTAINABLE URBAN HABITAT

Almost all the states in India are reporting heavy urbanisation and Nagaland is no exception. In fact, its
rural population has decreased and urban population has significantly increased in the past decade. For
AMRUT, the Gol has approved central assistance of Rs. 40.71 crores towards project funds under for
implementation of projects related to Sewerage and Septage Management, Storm Water Drainage,
Urban Transport (Non-Motorized) and Parks. The total project allocation is Rs. 45 crore and to be
implemented in between 2017-20.

SOLAR MISSION AND RENEWABLE ENERGY

India has announced an ambitious target of achieving 175 GW of installed capacity from renewable
energy by 2022. The national renewable energy capacity addition target includes Nagaland’s share of 61
MW (50 MW roof top) of solar based power generation and 15 MW of small hydro based capacity
addition target. A number of initiatives including policy reformation and creation of an enabling market
ecosystem have been grounded in the state towards facilitating adoption, promotion and mainstreaming
of renewable energy technologies in the state.
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Agriculture:

The economy of Nagaland is
highly
agriculture and allied sectors.
It contributes to about 29%
of the GSDP and engages
45.47% of working
population (Census 2011).
The agriculture and allied

dependent on

sectors registered growth of
only 1.75% from 2011-12
t02015-16. Although over
the years there has been an
increasing trend in food grain
production, the per capita
food grain availability has
been declining due to
increasing population. In
order to
productivity & production of
food grains in a sustainable
way and to achieve the food
surplus stage, the state came
up with ‘Vision 2025’. The
target
productivity from 2 MT to
3.5 MT per ha by the end of

2025.

increase

is to increase rice

The agro-climatic conditions
in  Nagaland are very
conducive for the growth of
a large variety of horticulture
crops. The transformation of
horticulture from backyard
activity to full-fledged
commercial production has
been very fast in the recent
years. In addition, the
plantation crops, flowers and
medicinal plants offer good
returns for the farmers and

Agriculture- Achievements
Research and Development

Research conducted in KVK under NICRA.

Identification of improved indigenous varieties of rice.

Identification of improved yield & climate resilient indigenous
varieties of millets and maize.

Research on selection and standardization of both upland and

lowland paddy conducted. As of 2017-18, it is maintaining89 upland
(Jhum) and 51 lowland (WRTC).
Up scaling No Regret Interventions

Sub Mission of Seeds and Planting Material (SMSP) under NMAET is
being implemented.

Under MIDH, protected cultivation for floriculture covering area of
4.85 ha.

Under RKVY, a physical target of 35 units of Poly house was kept in
2013-14 and for 1 ha in 2014-15.

Remote sensing is used for generating multi-thematic maps for
integrated planning and implementation.

RAD under NMSA scheme is working on the concept of cluster-based
development to promote Integrated Farming System.

Under “Soil Health Card” scheme, during 2016-17, 22,282 soil
samples were collected and analysed. Target for 2017-18 of the state
was 12,498 samples.

315 units of vermi-composting for organic inputs involving 107
villages in the state.

Animal health - 11 Veterinary Hospitals, 62 Dispensaries and 82
Veterinary Health Centres & 16 functional QCPs were established.

4 hatcheries were incorporated under RKVY.

Enhancing Extension Services

Budget Proposed in SAPCCC, Phase 1

Training of farmers, entrepreneurs and officials under MIDH and
RKVY.

Training on 'Soil sample collection and analysis' and Techniques of
Soil Analysis for mapping & Fertility Evaluation' were conducted.

Rs. 18,000 Lakh

Budget Allocated from 2013-14 to 2017-18

Rs. 98,308.38 Lakh

Percentage Share

act as alternate source of income.

564.16 %

Livestock and poultry farming have been an integral part of the people of Nagaland. The topography and
varying climate zones allow rearing of animals like pig, cattle, goat, mithun, sheep and small animals like
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rabbit, dog and birds. The sector has tremendous potential in contributing towards state economy,
increasing farmer’s income and generating livelihood opportunities for the rural people.

The fishery sector has not made much impact on the state economy. The department anticipates the
local production of fish to be about 8,990.5 MT and an additional quantity of 3,700 — 3,750 MT fish from
other states to meet the demand of fish consumption.

In agriculture sector, a total of 18 activities have been proposed out of which 13 activities are adaptation

based, and 5 activities are for both adaptation and mitigation.

Forest

Nagaland, with a total forest
cover of 12,489 sq km, has its
75.33% area under forest. On
inclusion of tree outside forest
area of 379 sq km, the total forest
and tree becomes
approximately 1.60% of India’s
total cover.
Percentage-wise, it stands at A
position in the country for its
total Per capita
forest and tree cover in the state
is 0.65 ha as compared to the
national average of 0.06 ha. The
total carbon stock of forest in the

cover

forest and tree

forest cover.

stat is 125.06 million tonnes
(458.55 million tonnes of CO,
equivalent) which is 1.76% of
total carbon of the
country.

forest

However, as compared to 2015
assessment, there has been a
decrease of about (-450 sq km) in
total forest cover. If the loss of
scrub land is also considered, the
total loss amounts to (-564 sq
km).

Except very dense forest, other

forest types are decreasing
rapidly. According to the ISFR
data, there has been a 7.24%

decline in total forest cover of the

Forest- Achievements

Convert 25% of total Jhum area to secondary forest in Nagaland
e Afforestation in Jhum areas — 5,553 ha
e Management and interventions for reinforcing forest
protection and improvement of forest health.
Protecting existing forests/ Conserving existing carbon pool (30,000
LE))
e Construction of Central Nursery for production of high-quality
seedlings and Green House.
e Protection and conservation of community forests and
biologically rich areas with the village community.

Wildlife & Biodiversity Conservation
Habitat improvement in about 12,100 ha.
Fodder & Prey base improvement in 8,500 ha.
Management of protected areas are supported by ‘Integrated
Development of Wildlife Habitat’, ‘Human Animal Conflict
Mitigation’ and ‘Project Elephant Scheme’.
Habitat Management and recovery programmes such as
protection and conservation of migratory bird, protection and
management of elephants in the wild and in captivity, etc.
Reducing dependence on forests
e  Supply of LPG to the villages that are preserving Community
Biodiversity Areas.
e Total 1,182 No. improved portable cook stove were
distributed to households in last 5 years.
e Energy plantation (fuel wood & fodder) — 240 Ha.
Awareness & Capacity Building
e Trainings conducted for govt. staffs.
e Awareness and training on fire incident safety measures.
Soil & Moisture Conservation
e 740 units - check dams, gabion structures, gully plugging,
staggered trenching, contour trenching, vegetative measures,
hedgerows etc. have been undertaken.
Commissioning Related Research
e Total 3,312 number of commissioning related works.
Budget Proposed in SAPCCC, Phase 1 Rs. 87, 055 Lakh

Budget Allocated from 2013-14 to 2017-18

Rs. 10, 218.75 Lakh

Percentage Share 11.74%
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state from 2009 to 2017, (Change in Very dense forest (+0.39%); moderately dense forest (-6.33%); Open
forest (9.19%)), while the non-forest area has increased by31.30%. Between 2015 and 2017, heavy scrub
growth has been reported. In forest sector, a total of 11 activities have been proposed out of which 7

activities are adaptation based, 2 are mitigation based and 2 activities are for both adaptation and

mitigation.

Water

The predominant sources of water in
Nagaland are surface water in rivers,
streams, ponds and natural springs and
sub-surface water occurring as ground
water. Nagaland has four main rivers,
namely, Doyang, Dhansiri, Dhiku and
Tizu. The Barak River also drains a small
area, in Peren district of Nagaland. The
catchment area of Brahmaputra and
Tizu basin in the state are 65.6% and
29.5% of the total geographical area
respectively. The catchment area of
Barak basin is 4.9% of the total area
and has water yield of 738 MCM.

Precipitation pattern that is likely to
occur in future will mainly drive climate
change impact in water sector. The
total annual rainfall in Nagaland within
the same period is projected to
increase state-wide. The southern
districts of Nagaland are likely to
receive higher rainfall with respect to
the northern districts. Increase in
extreme rainfall events (100 mm/day) is
projected in some districts of the state.
Phek, Tuensang,

projected to experience an increase in

and Kohima are

extreme rainfall events of 2 or more
days per year.

The drought weeks across Nagaland are
likely to increase by 25-50% in 2021-
2050s with northern part facing more
drought weeks than the southern parts.
The projections also indicate higher
flood discharge in the southern districts
of Phek and Kohima, an increase of 10 -

Water- Achievements

Rejuvenating and recharging springs and streams

e One model project under Model IWMP from each
district and training centre Sechu-Zubza area of 200 ha
has been identified.
716 ha of land has been taken up for permanent bench
terracing development, 48 numbers of rain water
harvesting ponds for water management in 107 villages
in the state.

o Afforestation of degraded areas - 3,702 ha

e Road side plantation - 500 km

Increase irrigation potential
e 314 minor irrigation projects are completed.
e A pilot project covering Kohima and Phek district
consisting of 13 and 15 villages has been implemented.

Reutilization of domestic waste water in lean period in urban
households and for agriculture
e Collection of liquid wastes by a network of sewers and

imparting treatment processes rendering the water
safe for human consumption and sustenance of aquatic
lives. 37% has been completed.
Provision of domestic sewer connections and
environment friendly management of solid and liquid
wastes.

Set up additional Automatic Weather stations
e Patent Information Cell was established in Nagaland at

NASTEC under the supervision of Dept of Science and
Technology.

Stream and River training
e River training and flood control in 13.45 km has been
covered in major rivers.

Cleaning of plastic and other non-soluble deposits and install
units for cleaning waste water discharge into Dhansiri river,
Dimapur and major streams
e Asewerage project of Dhansiririver is being carried out
for reducing pollution of rivers.

Budget Proposed in SAPCCC, Phase 1 Rs. 19,688 Lakh

Budget Allocated from 2013-14 to
2017-18

Rs. 8,469.77 Lakh

Percentage Share 43.06 %
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25% more flood discharge is likely to take place with respect to current discharge rates in these districts.
For this phase of SAPCC, a total of 6 activities have been proposed which are all adaptation based.

Health

The state has implemented various health schemes during last five years as per the provisions of National
Health Mission (NHM). In the state of Nagaland, access to health care facilities is the most important
issue which seems to be because of poor

connectivity of villages to the District .
Health- Achievements

Addressing enhanced disease burden

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

distressingly, health expenditure as a ratio Managing morbidity/mortality due to extreme
of the total has declined from 9.6% in e

1980-81 t0 0.9% in 2013-14. Capacity Building and Public Education

IMR and MMR in Nagaland are low as
compared to many other states in the Budget Proposed in SAPCCC, Phase 1 Rs. 5,155 Lakh

hospital and PHCs. Pre-natal care is often
avoided because of the traditional system
of home births. The report notes that,

country. At the same time, the service
Budget Allocated from 2013-14 to Rs. 32,364 Lakh

delivery indicators for maternal and child | ;54715
health are poor. Percentage Share 627.82 %

In the health sector, a total of 6 activities
have been proposed under SAPCC (2021-
30).

Strategic Knowledge and Information

The strategic knowledge will promote "a better understanding of climate science, impacts and moves". It
will also cultivate private sector initiatives, activities aiming for developing adaptation and mitigation
technologies through venture capital funds.

The basic approach is to build excellence
through  collaborative  synergies and
activities.

Strategic Knowledge — Achievements

Several activities undertaken by the state in promoting
The coping capacity of the wvulnerable
population determines the impact of climate
induced disasters. Lower the living condition
of the population, higher would be the

climate change agenda in last five years.

The media awareness workshops.

Networking with ICMOD and other professional

impact. Therefore, for building a strategic networks to better understand the state

action based on knowledge-led path, it is
important to share data among various data
sources. This will help in accessing as well as
integrating the data information and assessments originating from a large number of interconnected

vulnerability due to climate change.
Mobilisation of climate finance.

sources. The state’s vulnerability for various sectors has been analysed. Mainstreaming of that
information into the adaptation planning of the respective sectors is of much importance towards the
livelihood of community which are likely to be impacted in future. This requires a coordinated action
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linking scientific knowledge with planning. It is also equally important to track the progress of these

initiatives and document the learning. Partnerships with national and international scientific networks,

media and academic institutions are the steps in this direction.

In this sector, a total of 8 activities have been proposed, all of which are adaptation based.

Energy

Energy scenario of the state is poor in comparison to average national energy scenario. Per capita

electricity consumption of Nagaland is 33% of the national average whereas per capita energy

consumption of the state is 20% of the
national average. Still 23%  of
households in the state are un-
electrified. Penetration of LPG in the
state is only 49% as against 79%
nationally. As per NSSO-68 round
survey, 46.60% of the rural household
and 13.50% of the urban household
depends upon firewood for cooking.

The state is grappling with a
substantially high AT&C loss in tune of
72.82% (2016-17) in comparison to the
national average of 27.82%.

The state power sector is highly
dependent on hydro power project.
With substantial dependency of the
state on the farm allocation of the
central sector thermal power
generation unit of other states;
projected increase in temperature
coupled with the likelihood of water
scarcity might impact the power
generation of the units and enhance
the existing energy demand-supply gap.
Climate extreme events might impose
serious threat to energy access to far
off remote villages including access to
firewood.

Unavailability of financial resource and
poor road infrastructure are the
primary reasons for poor progress in
energy sector during SAPCC (2013-18).
The activities undertaken by the state
during SAPCC Phase 1 has avoided GHG
emission of 6,889 tCO,e per annum.

Energy— Achievements

Promoting Energy efficiency
Strengthening of sub transmission and distribution system
Metering of feeders, distribution transformers and
consumers
IT enabling includes online bill payment introduced.
Introduction of Anti Power Theft Mobile Squad (APTMS).
Investment Grade Energy Audit carried out across 11
government and semi-government buildings in Kohima
and Dimapur district.
Awareness campaigns through painting and debate
competition, setting up Eco-clubs (EC clubs) in 78 schools.
Implementation of Solar LED Street lights in few areas of
Kohima and Dimapur city.

Enhancing states own power generation capacity

DPR submitted for Thizaru MHEP (Stage-IIl), Dzuna HEP.
Construction under process for 1 MW Ponglefo HEP at the
upstream of Likimro.

Project under progress for 186 MW Dikhu HEP.

20 kW Solar -Wind hybrid system installed.

5 kW bio-gasifierunit installed.

Reducing dependency on traditional biomass energy
2,010 sq m of solar thermal system installed.
250 numbers of biogas units were installed
Cumulative installation of 2.81 MW of off-grid SPV.
47 kW of solar power packs and 380 kW of solar
street lights was installed.
165 kW of hydroger units were installed by NEPED.

Budget Proposed in SAPCCC, Phase 1  Rs. 166,700 Lakh

Budget Allocated from 2013-14 to Rs. 15,066.53 Lakh
2017-18

Percentage Share 9.04 %
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A total of4 action points including 14 activities is proposed under revised SAPCC (2021-30) across

renewable energy, energy
efficiency and power sector. The
proposed capacity addition from
solar will be 53 MW, from small
hydro 10.3 MW and 75 kW from
solar-wind hybrid technology. The
state has also planned to install
0.5 MW power generation unit
using waste-to-energy
technologies to overcome the
environmental concern of urban
waste disposal issues. Apart from
these proposed actions, several

energy conservation measures
through implementation of
energy efficient technologies
across commercial, govt. and

public sectors to be taken up. The
state has also planned to reduce
AT&C loss up to 15%. The
activities proposed under revised
SAPCC (2021-30) is expected to
reduce approximately 9, 12,656
tCO,e  emission by  2023.
Approximate budget for the
proposed action points under
SAPCC (2021-30) is Rs. 267.20
crore.

Urban

Out of 19.78 lakhs population in
Nagaland, 5.70 lakhs are living in
urban regions of which 2.99 lakhs
are males, while remaining 2.71
lakhs are females. During 2001-
11, the urban population has
increased by 28.86%. Increasing
rate of urbanization possesses a
major threat making people more
vulnerable to the effect of climate
change. With the
migration rate, stress is increasing
on urban

increase in

infrastructure and

services, increase in consumption

Urban— Achievements

Strategies for adaptation to water stress

7 ground level RCC tanks constructed at Kohima under ADB
assisted sub-projects.

Augmentation of water supply to Kohima town- Phase |,
phase I, Zunheboto town phase- Il, Wokha town.
Refurbishment of Water Distribution Tank at Dimapur.

A water supply distribution channel of 318 km is laid
covering the entire Kohima Municipal area.

Strategies for Sewerage, Sanitation, Storm Drainage, Land Slip

Management and Solid Waste Management

Awareness campaign is taken up.

A sewerage project namely "Pollution Abatement of River
Dhansiri and Diphu" is being undertaken at Dimapur.

165 community toilets completed out of 235 sanctioned in
19 ULBs.

6,892
sanctioned.

individual toilets commissioned out of 16,015
A storm water drainage project is undertaken in Shamtor.

51 vehicles were purchased for solid waste collection and
transportation for 7 Towns.

A Compost plant of 50 tonnes/day to process the

biodegradable waste, a sanitary landfill to accommodate
42,000 cum of waste, a leachate treatment plant of 75,000
litres/day capacity for treating the toxic effluent is at Lerie,
Kohima.

A network of service has been established connecting all 11-
district headquarters.

Introduction of Intelligent Transport System" scheme was
sanctioned in 2015-16.

Construction of interstate bus terminus and construction of
interstate truck terminus in Kohima were undertaken.
Construction of footsteps at Phek is undergoing.

Strategies for Sustainable Urban Planning and Promotion of
Sustainable Growth of Towns

Budget Proposed in SAPCCC, Phase 1

Several state level and city level workshop has been carried
out in 14 towns of the state.

Rs. 84,820 Lakh

Budget Allocated from 2013-14 to 2017-18

Rs. 40,918.56 Lakh

Percentage Share

48.24 %
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of energy and greenhouse gas emissions, more waste generation resulting in health hazards, soil
contamination etc.

In urban regions of Nagaland, the average literacy rate was 89.62% in which male literacy rate was
91.62% literate while female literacy rate was 78.30%. Out of 11 districts in the state, Dimapur is the
most urban populous district. It is estimated that by 2031, the population of Nagaland will reach nearly to
35 lakhs, 40% of which are expected to be living in urban areas.

The state has seen an increasing growth 5%-7% in vehicular population during the last decade. The
private transport system has seen a boost in the past years. Increase in vehicular population is also
leading to transport system congestion.

One of the alarming prospects of climate change on Nagaland is increased intensity of precipitation over
a narrow period of time.

In this sector, a total of 8 activities have been proposed under revised SAPCC (2021-30). Of these, 4
activities are adaptation based and 4 are mitigation based.

Summary allocation of climate relevant budget in different missions

In the last SAPCC, 46 climate actions were proposed. The tentative budget to implement these actions
was Rs. 3,814 crores for five years. The estimated adjusted allocation as deciphered from various sources
seem to be Rs. 2,053 crore which is about 53% of what was needed.

Out of the proposed actions in the last SAPCC, 63% were for adaptation, 33% for mitigation and 4% had
characteristics of both. Similarly, in terms of adjusted allocation, 63% of adaptation actions had 74% of

the total allocation, 33% mitigation actions had 24% of the total allocation and balance was for both.

Sector Proposed Budget (as in SAPCC Adjusted allocation (2013-18) in

2013-18) in Lakhs INR Lakh INR

Agriculture 18,000.00 98,308.38

Energy 166,700.00 15,066.53

Forest 87,055.00 10,218.75

Health 5,155.00 32,364.00

Strategic Knowledge

Urban 84,820.00 40,918.56

Water 19,688.50 8,469.77

TOTAL 381,398.50 205,345.99

The higher adjusted allocation is in agriculture sector due to major allocations under RKVY. In the same
way the higher allocation in health sector is due to NRHM (of which 50% has been treated as relevant)

Prioritized Interventions

For the planning purpose as discussed in the methodology, three parameters were chosen. (1) The
linkages with either NDC or SDG or both (2) funding linkages (3) levels of implementation based on the
past. The proposed activities were scaled on these bases on the scale: 0: none 1: meagre 2: some 3:
decent. They were assigned weight too. A total of 73 planned activities have been identified in six sectors
which have been examined based on its linkages SDG-NDC, funding linkage and implementation
potential.
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Based on the above-mentioned scoring, majority of the activities have significant linkages to SDG and
NDC, and on further analysis based on funding linkage, it was found that more than 50% of the proposed

activities have either reasonable or significant funding linkages.

Sector wise resource requirement for all the proposed activities have been given in the table below:

Sector Proposed Budget (as in | Sources Gap Funding
SAPCC 2021-30) in lakh INR in Lakh INR

Agriculture 316,200.00 | Central and State Schemes

Energy 2,67,202.00 | Central and State Schemes 107,518

Forest 1,89,800.00 | Central and State Schemes 23,750.00

Health 16,600.00 | Central and State Schemes

Strategic Knowledge

Urban 63,188.10 | Central and State Schemes 31,000.00

Water 112,402.00 | Central and State Schemes

TOTAL 9,65,392.10 1,62,268.00
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CHAPTER 1: INTRODUCTION

1.1 BACKGROUND

Subsequent to the introduction of National Action Plan on Climate Change (NAPCC) in 2008, State
Governments were also encouraged to prepare their own State Action Plan on Climate Change (SAPCC)
consistent with strategies in the NAPCC. States/UTs were encouraged to integrate state-level variations in
ecosystems, geographic conditions, socio-economic scenario, and other factors, while converging with
the existing policies and on-going programmes and schemes being implemented at the state level. Till
date, 33 SAPCCs of States and Union Territories have been approved and are operational. Dedicated
climate change institutions/cells have been established in most of the States/UTs to coordinate activities
related to climate change. States/UTs have initiated capacity building actions and demonstration projects
to implement SAPCCs since the formulation of SAPCCs. Nagaland had prepared SAPCC duly endorsed by
MOoEFCC, which was placed before National Steering Committee in 2014.

The national and international climate action and policy landscape have evolved since the formulation of
SAPCCs. Paris Agreement has been agreed upon in the year 2015 to limit global mean temperature within
2 degree and working towards to limit at 1.5 degree. India has submitted its Nationally Determined
Contributions (NDC) goals for post-2020 with eight different goals including three major quantifiable
goals related to emission reduction, renewable energy and forestry. Over the years, India has pursued
major domestic policies and schemes in areas of climate change mitigation and adaptation actions,
particularly in the fields of clean and renewable energy, enhancement of energy efficiency, development
of less carbon-intensive and resilient urban development, promotion of waste to wealth, electric vehicles,
etc.

The scientific and socio-economic understanding and knowledge on climate change have also advanced
over the last few years. The dedicated climate change institutions/cells established in the States/UTs,
with the active support of scientific, academic and research institutions, have carried out several regional
and sectoral vulnerability studies highlighting the impacts of climate change. The enhanced capacities
and improved understanding of sectoral and regional climate variabilities and projections, GHG
Emissions, long-term vulnerabilities, mapping vulnerable regions/ social groups/sectors, etc. will help
identify and prioritize mitigation/ adaptation strategies and refining regional specific action plans and
strategies.

In this context, SAPCCs need to be revised and strengthened further considering the evolving context of
climate science, policy and actions. MoEFCC requested States to initiate the process of revision of the
SAPCCs in January 2018.

The Missions identified by the State of Nagaland in SAPCC 1.0 and subsequently in the revised SAPCC 2.0
are as follows:
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State Missions Alignment with National Mission
State Mission for Sustainable Agriculture National Mission for Sustainable Agriculture
State Mission for Forest Resource and Green India Mission
Biodiversity
State Mission for Health National Health Mission
State Mission on Strategic Knowledge for National Mission on Strategic Knowledge for
Climate Change Climate Change
State Water Mission National Water Mission
State Mission for Energy Solar Mission, National Mission on Energy
Efficiency
State Mission on Sustainable Habitat Sustainable Habitat Mission

1.2 OBJECTIVE

Considering the evolving context of climate science, policy and actions, the State Action Plans on Climate
Change need to be revised and strengthened. The objective is to identify and prioritise mitigation/
adaptation strategies and refine regional specific action plans and strategies.

1.3 SCOPE
The Nagaland SAPCC 2.0 has six sections:

Section A: State Profile

Section B: Climate profile & Vulnerability Assessment

Section C: Adaptation Strategies - Stocktaking, Planning and Financial layout
Section D: Mitigation Strategies - Stocktaking, Planning and Financial layout
Section E: Financing & Implementation Mechanism

Section F: Monitoring and Evaluation Framework

1.4 APPROACH & METHODOLOGY

The Nagaland SAPCC 2.0 builds on the developments at the national level, various policies &programmes
and the national and international commitments by India on the issues of climate change adaptation and
mitigation. The broad guidelines for the revision of SAPPCs as enlisted by MoEFCC are shown below:

sl Principle 1

e SAPCCs should be a policy document of the States/UTs outlining the major initiatives and
strategies reflecting the commitments and proposed actions in the state to tackle the
vulnerabilities and impacts of climate change across the socio-economic sectors.

eSAPCCs should envisage an inclusive, sustainable and climate resilient low carbon
development pathways with a focus on climate change adaptation and mitigation within the
key sectors in the States/UTs and should protect the poor and vulnerable sections of society
from adverse effects of climate change.

#SAPCCs should take into account recent scientific assessments and projections on global
warming; vulnerability; and impacts.
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Principle 4

*SAPCCs should synergise with the goals of NDCs under the Paris Agreement, though the
targets under NDCs are national targets. It should also contribute towards achieving other
development goals including Sustainable Development Goals (SDGs).

*SAPCC should highlight the links with national missions related to climate change.

e Principle 6

*The SAPCC should also be built on the evolving socio-economic development context and
priorities of the state.

Principle 7

eStates/UTs can strengthen existing climate action measures as well as launch new initiatives
in their priority sectors. Some of the initiatives can be introduced in the areas of efficient
and cleaner technologies, promoting renewable energy generation, reducing emissions from
transport sector, afforestation and greening activities and standardising knowledge
management system for adaptation and mitigation.

aw Principle 8

*The time period of the implementation of SAPCCs should be clearly brought out starting
with the implementation cycle of NDCs i.e. 2021-2030 and beyond.

e Principle 9

eFinancial resources required for the implementation of the action plan should primarily be
leveraged from the existing budget of the State Governments and convergence with the
relevant schemes and programs.

Principle 10

eThe SAPCCs should set out the institutional mechanism for implementation including
stakeholder engagement ensuring inclusiveness along with the mechanism for capacity
building and monitoring and evaluation with clear indicators for reporting.

Figure 1: Guiding Principles

The steps taken for formulation of Nagaland SAPCC 2.0 are depicted below. Vulnerability assessment is
done that provides current and future projections. Key priorities have been outlined both in adaptation
and mitigation sectors. Synergy has been established with the International climate goals like NDC and
SDG. Capacity needs in the form of multi stakeholder consultations have been achieved for proper
implementation. A base business as usual scenario and additional scenarios has been studied for
financing needs. National policies and programmes for each sector have been in line with the State
adaptation and mitigation strategies. Chapter on Monitoring and evaluation will help to monitor the
progress of the State in coping with climate change. Institutional arrangement has been set up so that the
responsibility for various missions will rest under individual departments, which shall strive to attain all
listed objectives within stipulated periods and ensure their vertical integration with the National Mission
objectives of the NAPCC.
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Vulnerability context Capacity needs (multi-
(current & future stakeholder for
projections) implementation)

Monitoring and
Evaluation

Key priorities (in
adaptation and
mitigation)

Financing needs (BAU Institutional
& Additional) arrangement

Synergy with
international climate
goals like NDC and SDG

National policies and
programmes

Figure 2: Overall Approach and Methodology

The State’s commitment has been measured by the physical achievements of proposed activities in
SAPCC 1.0, financial commitment and alignment with the National Missions, NDC and SDGs.

Physical achievement of Financial Commitment Alignment with Mission &
proposed activities (aggregate and adjusted) NDC as well as SDG

Figure 3: Measuring State Commitments

A Multi-Dimensional Stock Taking method is adopted and the dimensions for the activities are as follows:

1. The activities that were planned by the State nodal departments and implemented.

2. The activities that were planned by the State nodal departments but could not be implemented
on ground.

3. The activities that are already carried out by the State nodal departments but were not a part of
SAPCC 1.0

4. The activities that are newly proposed by the State nodal departments.
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Planned

Not
Implemented

Planned

Implemented

Weak Linkage

Implemented
but not part
of SAPCC

Newly

Proposed

Figure 4 : Activity Analysis

The linkages that are established could be Strong/ Moderate/ Weak/ NIL linkages based on the extent to
which the proposed activities can be linked with NDC or SDGs or both.

For the new proposed activities, the following criteria shall be used for prioritization:

e High Priority Activities: Activities having strong linkage with NDC and SDG with low barriers.

e Maedium Priority Activities: Activities having linkages with either NDC or SDG with medium level
barriers.

e Low Priority Activities: Activities having weak linkages with either NDC or SDG with high-level
barriers.

e No Priority: No direct linkages to either NDC or SDG.

e For investment purposes, high priority and implemented activities will have a weight of 50%.

e For medium priority and implemented activities will have a weight of 30%.

e For activities planned not yet implemented and having a budget provision will have a weightage
of 20%.
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CHAPTER 2: STATE CIRCUMSTANCE

2.1 STATE PROFILE

Location, Geography and Size

Nagaland is spread over a total area of 16,579 sg.km. comprising 6.32% of the whole of North-east.
Nagaland accounts for 0.504% of the India’s total geographical area but supports around 0.16% of India’s
total population. It is bounded by Myanmar in the east, Assam in the west, Arunachal Pradesh and a part
of Assam in the north and Manipur in the south. Nagaland shares a 258kmlong international border with
Myanmar.

Nagaland has mainly hilly topography with Saramati being the highest peak (3841 metres) in the Kiphire
district bordering Myanmar. The State is drained by many rivers which also flow through the
mountainous terrain. River Dhansiri, one of the chief tributaries of the Brahmaputra River, originates in
the mountainous Laisang peak in Nagaland. The other rivers in the state are Doyang, Dikhu, Milak, Tizu
and Zunki.

Demographic Profile:

Initially the state had eleven administrative districts which include Dimapur, Kiphire, Kohima, Longleng,
Mokochung, Mon, Peren, Phek, Tuensang, Wokha, Zunheboto; with Kohima being the capital. Noklak
district is the new district, which is created in the year 2017. Dimapur district is the most populous district
in the state. The demographic profile of the state is outlined below:

Table 2: Demographic Features of Nagaland as per Census of India, 2001 & 2011

Particulars Nagaland

Population (in Lakh) 19.90 19.79 10,287.38 12,101.93
Population Decadal Growth Rate (%) -0.58 64.41 17.60 21.50
Population Density (person per sq km) 120 119 324 382

% of ST Population - 86.48 - 8.63
Sex Ratio (Per 1000 Males) 900 930 933 943
Literacy Rate (%) 66.59 79.55 64.83 74.04
Male Literacy Rate (%) 71.16 82.75 75.26 82.14
Female Literacy Rate (%) 61.46 76.11 53.67 65.46
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Economic Profile

The economy of Nagaland is mainly dependent on Agriculture. More than 60% of the state population
directly depends on agriculture and its allied sector. It contributes to about 29% of the Gross State
Domestic Product (GSDP). As per the Economic survey of Nagaland 2016-17, the Per Capita Income (PCl)
of the state is estimated to have increased from Rs. 69,028 in 2015-16(Q.E) to Rs 71,065 in 2016-17 (A.E).
Similarly, the PCI at current price is estimated at Rs 1,00,613 during 2016-17 (A.E) against Rs 92,507 in
2015-16(Q.E).

14917
13793 14234 14337
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2011-12 2012-13 2013-14  2014-15 (P) 2015-16(Q.E) 2016-17(A.E)

Figure 5: Nagaland GSDP at Constant Price (in crore)
Source: Economic survey of Nagaland 2016-17

The share of Primary Sector comprising Agriculture and Allied activities, has increased from -6.21% in
2015-16 at constant (2011-12) price to -0.60% in 2016-17. Proportionate to the negative growth of -0.06
% in 2016-17 (A.E), the share of the primary sector to the GSDP is estimated to fall from 29.74% in 2015-
16 (Q.E) to 28.42 % in 2016-17 (A.E). The reason of the negative growth is due to the reduction in the
livestock and forestry & logging.

Share of Manufacturing & Industry Sector (secondary sector) is estimated to grow at 5.12% in 2016-17
(A.E) against 4.33% achieved in 2015-16 (Q.E). Similarly, the share of tertiary sector, which includes
transport, communication, etc., has registered a growth of 6.27% in 2016-17 (A.E) as against 3.33% in
2015-16 (Q.E) at constant price.

2.2 SECTORAL HIGHLIGHTS

Agriculture and Allied Sectors

Agriculture plays a pre-dominant role in the economy of the state of Nagaland. About 60% of the
population depends on agriculture for their livelihood. It is also one of the major contributors to the
GSDP of the state and is the largest employer of workforce accounting about 45.47% of the working
population as per Census 2011. Jhum is one of the major farming systems practiced in Nagaland apart
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from Terrace Rice cultivation (TRC) and Wet Rice Cultivation (WRC). About 52.34% of the Net Sown Area
comes under rice production. Nagaland is experiencing a decline in per capita food grain availability
inspite of increased food grain production over the years. Therefore, the State, in order to achieve a
sustainable agriculture development must invest in different sustainable technologies.

Agro Climatic Zones

Hot per-humid climate

Hot moist sub-humid climate
Warm humid climate

Warm per-humid climate

Soil Profile e Texture: Loam to Clay loam

e Acidity: 4.5 to 6.0 (moderate to strongly acidic)

e Organic Carbon content: 1 to 3% (medium to high)
Gross Cropped Area 5,30,102 ha (As of 2017-18)

Net Sown Area

3,84,802 ha (As of 2017-18)

Cropping Intensity

137.75 (As of 2017-18)

Total food-grain production

7,27,110 MT (2017-18)

Crops grown in state

Rice, maize, jowar, small millets, bajra, ragi, wheat, barley, oats;
pulses like rice bean/Naga dal, rajmash/kholar, beans, tur,
cowpea; oilseeds like soya bean, rapeseed and mustard;
commercial crops like sugarcane, tea, tapioca, colocassia,
ginger and potato

Major Crop

Rice

Horticulture crops grown in state

Fruits (Pineapple, Banana, Orange, Lemon, Passion Fruit),
Vegetables (Cabbage, Beans, Tomato, Colacasia, Tapioca, Peas,
Cole crops, Squash (chow-chow), Potato, Leafy vegetables),
Spices (Cardamom, Turmeric, Ginger, Chilly, Black pepper),
Plantation crops (Coffee, Cashew nut, Areca nut, Coconut, Tea),
Medicinal (Patchouli, Neem, Agar and Ginseng) and aromatic
plants

Livestock reared

Pig, cattle, goat, mithun, sheep, rabbit, dog, duck, poultry birds

Meat production

32,450 tonnes (2017-18)

Fisheries potential

24,000 ha

Existing area under fish culture

5,468.34 ha

Key Issues and Challenges

e Lack of water harvesting and irrigation infrastructure
e Connectivity Issues

e Post-harvest storage management and value addition
Market Linkage

Unsustainable Jhum Practice

Decreasing agriculture yield

Lack of awareness on marketing strategy

Forest Resource and Biodiversity

The total forest cover of the state is 12,489 sq km, which constitute to about 75.33% of the state’s total
geographical area. It also constitutes 52% of the total area reported for different land utilization in the
state. The tree cover of the state is estimated to be 379 sq km, which is 1.60% of the geographical area.

According to the Economic survey of Nagaland, recorded forest of Nagaland is classified into Reserve
forest, Protected forest, and un-classed forest. Reserved forest in the state contributes for about 0.72%,
whereas protected and un-classed forest constitutes 5.98% and 93.56% respectively. Tuensang district
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has the largest forest cover with 4,228 sq km of forest area. Dimapur is considered to have the lowest

forest coverage (54.22%) during 2015.

Total Forest Cover

12,489 sq km

Percentage of state area under forest 75.33 %
Area under VDF (Very Dense Forest) 1,279 sqg km
Area under MDF (Moderately Dense Forest) 4,587 sq km
Area under OF (Open Forest) 6,623 sq km
Scrub 503 sg km
Total tree cover 379 sg km
Total forest and tree cover 12,868 sq km
Bamboo bearing area within forest area of state 6,025 sq km

Total carbon stock of forest

125.060 million tonnes (458.553 million tonnes of
CO, equivalent); 1.76% of total forest carbon of
country

Extent of water bodies within forest

63 sq km

Species diversity of the state

Plant species — 2431
Mammals species — 67
Fish species — 149

Bird species — 65
Bamboo species — 22
Orchid species — 360

Key Issues and Challenges

e Forest degradation

Habitat fragmentation
Unsustainable Jhum practice
Increasing forest fire cases

Water Resources

The state of Nagaland consists of hilly strips running from east to south west and facing the Assam plains

to its north and north east. The deep aquifers are thinly bedded down to 300 m. Therefore, Nagaland

mainly depends on surface water sources such as streams, rivulets, springs and ponds. These sources are

mostly monsoon fed and are used for drinking purposes. The water table rests within 4 mbgl except in

some pockets towards Naga-Patkai hills where it goes up to 12 m bgl. The yield of tube wells on the bank

of Dhansiri and Diphu rivers is around 2m3/hr. The low yield is because of finer nature of aquifer

materials. The state provides a good quality of ground water.

However, due to various factors such as deforestation, Jhum cultivation, landslides and human

intervention, these water sources are rapidly depleting.

Annual Yearly Rainfall in 2011 1735.8 mm

Annual Yearly Rainfall in 2016 1753.3 mm

River drainage systems Four main rivers namely, Doyang, Dhansiri, Dhiku, and Tizu

Net Annual Ground Water Availability 1.75 BCM

Annual Ground Water Draft 0.03 BCM

Stage of Ground Water Development 2.0%

Artificial Recharge to Ground Water (AR) | Feasible AR structures: 500 check dams, 1000 weirs, 1000
gabion structures, 300 roof top harvesting, and 200
development of springs
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Annual Replenishable ground water | 1.94
resource (In BCM)

Annual Replenishable ground water | 1.30
resource during Moonson season

Annual Replenishable ground water | 0.64
resource during non-moonson season

Natural Discharge during non-monsoon | 0.194
season (In BCM)

Projected Demand for Domestic and | 0.01
Industrial (In BCM)

Ground Water availability for future | 1.74
irrigation (In BCM)

Stage of Ground Water development (%) | 2.0

Key Issues and Challenges e Available water resources are unable to meet existing
water demand

Erratic rainfall and uneven distribution of water
Inadequate infrastructure for irrigation and water supply
Paucity of funds

Lack of scientific capacity building of institutions for the
integrated water resource management

e lack of hydrological data

Health

Health is an important parameter in order to have economic and social development of the people as
well as of the state. It also plays an important role in measuring the Human Development Index. The
health facility in Nagaland is at a constant growth for the past few years. A total number of 629 doctors
were registered in 2015-16 against a number of 472 in 2014-15. There has been an increase in manpower
in the health sector, except in case of LHV which remained constant at 59.

The mortality rate of Nagaland projects a downward trend which signifies an improvement in the health
scenario of the state. Nagaland has surpassed the Infant Mortality rate National average of 41by 29
deaths per 1000 live births. Under-five mortality rate of Nagaland is 37 per 1000 against the national
average of 50 per 1000 live births. The Total Fertility Rate is 2.7 children per woman as against the
National Total Fertility Rate (TFR) of 2.2.

Birth Rate 15.6
Death Rate 3.2
IMR 18
Institutional Delivery against expected delivery 15,555 Persons 48.1%
Total reported live births 21,031 66.0%
Total Still Birth 269 0.8%
Total Neonatal Death 51
Total reported maternal deaths 13
Prevalence of current tobacco use 43.3%
Current tobacco smokers Male — 25%,
Female — 0.5%
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Current smokeless tobacco users

Male — 46%,

Female —31.5%

Current dual tobacco users and

smokeless)

(smoked

Male — 16.8%,

Female — 0.4%

Mean age of initiation

17.2

Key Issues and Challenges

e Transition of awareness into behavioural
change is slower

e Barriers such as cost and doubtful quality of
services which prevent people from seeking
care in the public health care units

o Insufficient manpower

e Geographical difficulty prevents people from
accessing health care facilities

o Lack of adequate infrastructure

e Poor road conditions

e Ambulance and referral transport facilities are

insufficient &Financial

Energy

Attaining energy security in terms of availability, accessibility and affordability is crucial for sustaining
state’s economic growth and human development. While judicious use of available energy is the key to
meet up environmental demands that call for optimisation of pollution load and preventing of
environmental degradation. Per capita electricity consumption of Nagaland is 33% of the national per
capita electricity consumption while the Per capita sale of petroleum product in Nagaland is 47% of the
national per capita sales. The Per capita energy consumption of Nagaland is 20% of the national energy
consumption. State relies heavily on allocation of the CPSU generation utilities. Of the firm power
allocation of 177.30 MW for the state, state’s own generation is only 27.5 MW.

Electricity Demand (MU) 2017-18 795
Electricity Supplied (MU) 2017-18 771
Unmet Demand (MU) 2017-18 23

State’s share from Hydropower 49%

Per Capita electricity Consumption 331 Kwh
Energy Intensity 0.06 MJ/Rs

Per Capita sales of Petroleum Products

47% of the national average

Household Electrification Status as of Sept 2018

77% electrified and 23% unelectrified

LPG Penetration as of September 2018 49%
Emission Intensity (at constant price) 6.09 kg CO,e/1000
AT & C losses 72.82%

Renewable Energy Penetration

e 30.67 MW (12 sites) small hydro power project
is commissioned and 1.15 MW is under
implementation (2 sites)

e Cumulative grid interactive solar power capacity
of 0.5 MW is installed and installed off-grid
capacity is around 3 MW.

e Cumulative installation of 20 kW wind-solar

hybrid project
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Total energy demand by 2030 (MU) 5,546.37
Peak Demand by 2030 (MW) 960
Key Issues and Challenges e lack of institutional capacity and human

resource with the state department

e Lack of mandates for commercial building

e Yet to notify ECBC, implement street lighting and
Municipal energy efficiency program

e Poor regulatory enforcement

e Low capacity of existing T&D network and intra-
state power trading

Urban

Nagaland is state with difficult terrain. The state is difficult to access and the physiography of the state
hampers the urban development. However, despite all the odds, Nagaland has recorded the highest rate
of urban growth in the last two consecutive censuses of India. The recorded decadal growth of Nagaland
during these periods is 69% and 66% respectively. In order to cope with this rapid urbanisation, the state
needs a sustainable and smart urban master plan for provision of basic infrastructure to control
haphazard urban growth.

Total Population 19,78,502
Urban Population 5,70,966
Urban Male Population 2,99,177
Urban Female Population 2,71,789
Urban Pop Growth Rate 66.57%
Urban Sex Ratio 908
Urban Literacy Population 4,45,771
Urban Literacy Rate 89.62%
Male Literacy Rate 91.62%
Female Literacy Rate 78.30%
Total individual household (urban) latrine | 26,799
application

Total constructed toilet 1309
Number of ODF cities 0

Number of wards for 100% door to door | 104
waste collection

Key Issues and Challenges o Hilly and difficult terrain

Lack of modern planning framework

Unplanned construction

Improper construction of drains

Lack of proper solid waste management

o There is no sewage system in the state. Households
have septic tanks which are not often cleaned

e Poor road condition and connectivity

Pressure on urban land availability

e Lack of strict laws to control the vehicular emission
e Lack of skilled personnel and inadequate man power
e Paucity of funds
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2.3 KEY DEVELOPMENT ISSUES AND POLICY

Per capita GSDP of Nagaland was Rs.61,159 in 2012 against Indian per capita GSDP of Rs. 7,37,503 in 2012
. The state economy though is growing and the per capita GSDP will be at Rs.1.65 lakh, it will still fall
below the national average by 2030. Energy demand will grow to 3,575GWh by 2030. However, still the
emission intensity of the state GDP will be well below the national average.

The status of industrialization in the state is relatively at nascent stage with nominal number of 1,434
registered MSME units (2016-17). In fact, an examination of GSDP from the decade of 2004-05 to 2015-
16 shows that, secondary sector growth is about 7% per annum which is comparatively slower in the
region. The major categories of industry in the state are non-energy intensive and based on the local feed
stock. These include food products and beverages, fabricated metal products, handloom, handicraft,
bamboo-based industries and other business activities. Therefore, the limited improvement in energy
efficiency is expected from the domestic, commercial and municipal sectors. However, there is scope of
enhancing the quantum of renewable power generation in the state, which has remained virtually
stagnant at 35.34 MW (as on April 2018). The conversion of streetlights to solar LED and changing the
domestic lights to LED and efficient city transport system will make positive contribution to NDC.

Table 3: Key Indicators with respect to NDC

Indicators Unit ‘ 2011-12 ‘ 2030 ‘ Remark

GSDP at current | In Lakh INR | 12,91,460 | 44,36,800 | ARIMA Model

prices4

Population In ‘000 1,978.50 | 2,682 ARIMA Lag 2

Urban In ‘000 570.96 1,505.30° The urban population will significantly rise as

population there will be continuous development in the
urban sector.

Per capita GSDP | In INR 61,159 1,65,429 The per capita GSDP will significantly increase in
the state as it is growing fourfold and population
rise is moderate.

Electricity In GWh 589 3,575 The per capita consumption in the state would

demand be 30% below national average.

Table 4: Status of Energy Consumption & Carbon Sink as on 2017

Parameter Unit Nagaland | AllIndia Remark

Per capita | In MJ 4,034 22,351 The energy intensity of the state will still be below

energy national average. With the current level of GDP

consumption growth, the energy intensity will be in the band
0.2-0.3 assuming 3% change in index price of
energy’.

Forest carbon | In million | 125.06 7082.06 | By 2030 the forest carbon stock will decrease’

sink tonnes

3World Bank estimate for India, 1 USD=INR 50 in 2012 price

*Estimates of state domestic product of Nagaland (GSDP and Population figures based on series 2011-12 to
2016-17

>Calculated based on the growth rate of last decade.

6Sengupta (2012)

7 ISFR Report 2017
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Table 5: Key Policies

National Action Plan on
Climate Change

Nagaland State Action Plan on Climate Change

Key Policy Elements State Performance

The state has all eight missions aligned to NAPCC.

State Action Plan on
Climate Change

The state has prepared SAPCC and duly endorsed by the MoEFCC in 2013-14.

Energy Policy

e Net metering policy is in place.

e Total villages as per 2011 census: 1428

e Household Electrification by September 2018:77%

e Ujala Yojana launched in 2015, already distributed (as on 11 September
2018) 1,098,938 LED lights and 25,833 LED Tube light and 7,499 Fans.

Industrial Policy, 2000

The industrial policy of the state is growth oriented and focused on tourism food
processing and trading, it also incentivises growth centres. Though this will
enhance industrial energy consumption, none of the industries proposed is going
to be power intensive.

North eastern industrial
development scheme,
2017

Notified in 2018.The policy aims to provide incentives to several industries
including hydel power generation (for up to 10 MW).

State Policy of
Environment and Forest,
2015

The policy aims at preservation and development of forest resources and
sustainable exploration for livelihood and economic development. It also focuses
on eco-system balance.

State organic policy

The state has formulated its organic policy that aims to maintain genetic diversity
of the agricultural system and produce healthy food materials of high nutritive
value, preserve and maintain environment and eco-system, minimize pollution due
to pesticides, etc. In Nagaland, out of 7,22,464 ha of total cultivated area, only
3,000 ha of land is under certified organic farming benefiting 3,575 farmers. These
farmers are growing crops like maize, soybean, French bean, ginger, large
cardamom, passion fruit and chiIIy.8

2.4 PERFORMANCE UNDER NDC-SDG (IN LAST 5 YEARS)
2.4.1 ADAPTATION AREAS

Poverty and Food Security

The state has high poverty and vulnerability. The food grain production in the state has grown 52% in
between 2003 to 2014 (Roy, et.al) growing with a CAGR of 4.2%. The total food grain production by 2030
will be about 11,33,714 tonnes where as demand will be about 4,72,722 tonnes. The state will remain
surplus in paddy, however in pulses the state needs to improve its production and productivity.

8

http://www.kiran.nic.in/pdf/IJHF/Vol27_2/6%20Shifting%20Cultivation%20An%20%E2%80%980rganic%20Like%E2%80%9
9%20Farming%20in%20Nagaland.pdf
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Food grain Production in Nagaland (in '000 Tonnes)
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Figure 6: Food grain Production in Nagaland

As per the expert group projection, the overall poverty is in decline in the state. However, the urban
poverty is likely to increase further. The below poverty line people in the state was half of all India
average in 2011-12.

Percentage of People in Below Poverty Line
45

39.6
38.2

0 %0 372351
£ 32.1
= 35 30.9 29.5
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2 o 18.3
3 14
O 15 11.1
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H Nagaland mIndia
Figure 7: Poverty level in Nagaland

By 2030, it is estimated that, everything remaining constant, the percentage of people below poverty line
will decline from 14% to 1.25%.

There are flagship schemes addressing climate change and food security issues.

National Mission on Sustainable Agriculture

National Mission on Sustainable Agriculture and RKVY, a comprehensive scheme trying to address issues
relating to climate change adaptation in agriculture and allied sector.

The allocation under the rainfed area development component of National mission on sustainable
agriculture has shown consistent rise. This has been presented in the figure below:
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Allocation under Rainfed Area Development (in Crore INR)
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Figure 8: Allocation under NMSA

The RKVY allocation which is much larger in size has been given in the figure below:

RKVY Allocation in Nagaland (in Crore INR)

60
52.75 52.27

50

40

28.46

30

20

10

2015-16 2016-17 2017-18

Figure 9: Allocation under RKVY in the state

Till the year 2017-18, Rs. 133.5 crore has been allocated under RKVY. However, it is worthwhile to note
that, the allocation under RKVY has reduced across years between 2015-16 to 2017-18.

Water Mission and Water Use Efficiency: The main objective of the National Water Mission
(NWM) is “conservation of water, minimizing wastage and ensuring its more equitable distribution both
across and within states through integrated water resources development and management”. The
mission has a broad target of improving water use efficiency of 20%.

Nagaland has utilised 77%of 100 mha potential created from all possible sources. 24% is the gross
cultivated area for which the ultimate irrigation potential has been created so far in the state, as against

the all India figure of 74%.
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“Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)” has been formulated with the vision of extending the
coverage of irrigation ‘Har Khet ko pani’ and improving water use efficiency ‘More crop per drop' in a
focused manner with end to end solution on source creation, distribution, management, field application
and extension activities. The PMKSY approved financial plan for new and old water harvesting structure
renovation and micro-irrigation, etc. are given below. This helps in creating additional command and
giving lifesaving irrigation during critical stages of crops.

PMKSY Approved Financial Plan (in Crore INR)
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Figure 10: PKKSY approved financial plan

Drinking Water and Sanitation

As on April 2018, 75% of the habitation and 93% of the population has been connected to public water
stand posts for drinking water. Provision of clean drinking water is a key sustainable development goal.

The central allocations for the drinking water supply have been given in the figure below:

Centrall Allocation for Drinking Water Supply (in Crore INR)
140
120 114.99
100
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40 27.66

0
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Figure 11: Allocation for drinking water supply in the state




State
Circumstances

Nagaland State Action Plan on Climate Change

Swachh Bharat Mission

One of the major public funded sanitation programmes has shown significant result in the state. Since 2
October 2014, when the programme was launched; 1,30,858 number of toilets have been built. All 1,451-
grampanchayats are open defecation free in all 11 districts with 100% coverage. The coverage status has
been shown in the figure 11 below.

— Coverage %
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Figure 12: Coverage under Swachh Bharat Mission in Nagaland

Enhancement of Carbon Sink and Green India Mission

Green India Mission (GIM) is an important initiative by the country to help in creation of additional forest
cover and carbon sink. It will significantly contribute to the NDC. Nagaland has more than 75.3 % of its
geographical area under forest. However, according to the FSI report 2017, due to jhum cultivation and
other anthropogenic pressure, the area has slightly decreased (-450 sq. km). The total carbon stock of the
state forest is 125.6 million tonnes which is equivalent of 458.533 million tonnes of CO, equivalent and
the state contributes to 1.76% of the carbon stock of the country.

There has been no allocation under CAMPA component of the GIM for the state after the year 2012-
13.The forest sector investment has both adaptation benefit and strong mitigation co-benefit.

Mission on Strategic Knowledge

The Nagaland SAPCC systematically tries to update the currently available evidence base, vis-a-vis climate
change and its impacts on the state, its economy, and its various sectors and communities. The state has
formed a cell “Climate Studies and Knowledge Solutions Centre” to work on climate vulnerability. On this
front, the Nagaland SAPCC seeks to fulfil the following outcomes (which are linked to the overall
Knowledge Management Strategy under the Nagaland SAPCC):

o Development of detailed climate vulnerability and risk analyses covering all districts, as well as
specific analysis pertaining each of the sectors addressed in the Nagaland SAPCC. In this version
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of SAPCC the change in the vulnerability in last five years in the district scale has been
documented.

e The multi-model projection under RCP 4.5 has been included to determine the temperature and
precipitation change in mid-century scenario.

e Improved scientific evidence base and coordination mechanisms between scientific research and
academic institutions (including both national and state level agencies) for building scientific data
and evidence base for the state.

e ltisalso pursuing media awareness programmes on climate change in the state.

e Documentation (on an on-going basis) of people’s perceptions on community change and its
impacts and (wherever appropriate) establish if these have scientific basis and validity.

2.4.2 MITIGATION AREAS

Mission for Urban Habitat

Almost all the states in India are reporting heavy urbanisation and Nagaland is no exception. In fact, its
rural population has decreased and urban population has significantly increased in the past decade. The
Gol has launched two important missions for several actions that address urban habitation, waste
handling and emission reduction in the cities. These two missions are Atal Mission for Rejuvenation and
Urban Transformation (AMRUT) and Smart City. In addition, it has also launched National Urban
Livelihood Mission (NULM). For AMRUT, the Gol has approved central assistance of Rs. 40.71 crores
towards project funds under for implementation of projects related to Sewerage and Septage
Management, Storm Water Drainage, Urban Transport (Non-Motorized) and Parks. The total project
allocation is Rs. 45 crore and to be implemented in between 2017-20.

Kohima has been covered under Smart City program. The city is expected to improve mobility, create
unique identity of the city, help the rehabilitation and up gradation of the poor slum dwellers. The Prime
Minister has announced Rs. 1,800 crore funds for this. In the first phase under housing for all; Rs. 66
crores will be spent and under basic services for urban poor Rs. 133.7 crore will be spent. Additional
funds will be invested for energy, waste management and internet connectivity for citizen services. This
in essence will help in both adaptation and mitigation as well the program will have a strong linkage to
the sustainable development goal.

Solar Mission and Renewable Energy

India has announced an ambitious target of achieving 175 GW of installed capacity from renewable
energy by 2022. This target includes 100 GW of solar energy generation, 60 GW of wind energy
generation, 10 GW of small hydro and 5 GW of biomass power project in line with the NDC pledge of 40%
non-fossil fuel-based power generation options. The national renewable energy capacity addition target
includes Nagaland’s share of 61 MW (50 MW from roof top) of solar based power generation and 15 MW
small hydro based capacity addition target. A number of initiatives including policy reformation and
creation of an enabling market ecosystem have been grounded in the state towards facilitating adoption,
promotion and mainstreaming of renewable energy technologies in the state.
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Specific Policies:
1. National Solar Mission
2. Renewable energy certificate mechanism
3. Net metering policies

2.4.3 STATE PERFORMANCE IN KEY IDENTIFIED AREAS

There are several actions proposed in the last SAPCC had linkages to NDC and SDG outcome. The relative
performance of the state has been given in the table below.

Table 6: Ranking based on selective indicators having strong relevance to NDC-SDG
Rank Year Nagaland

y
Capacity MW 2012- 117 223,344 30 2015- 140 298,060 30
addition 13 16
Electrification Percenta 2011- 70.11 93.75 35 2014- 90.79 96.69 31
(village ge 12 15
electrification)

Forest Enhancement Areains 2013 13,044 697,898 22 2017 12,489 708,273 23
of Forest Cover | g. km.

Urban
Slum Number 2013- 0 134728 22 2016- 0 2549,979 27
population s 14 17
accommodatio
n (year-wise
house
completed
under PMAY-
Gramin)

Health
Reduction  in | Number 2012 2,891 1067,824 20 2017 394 842,095 27
vector borne | s
diseases (No. of
Malaria cases)
Reduction in 2012 18 42 31 2016 12 34 32
IMR

Water
Area 000 2010- 92 88,933 22 2013- 100 95,772 24
irrigated/cultiva | hectare 11 14
ble area (Gross
Area Irrigated)

Agricu

Iture
Food grain | ‘000 2012- 667.1 257,134.6 31 2015- 515.8 251,566.3 23
production Tonne 13 16
Horticulture ‘000 MT 2012- 533.37 268,847.45 25 2016- 1,069.92 300,642.95 27
area 13 17
Livestock Number 2007 4,575,000 | 1,178,530,000 23 2012 | 3,089,632 | 1,241,266,621 25

s

The above table shows, in some areas the state has done better but, in many areas, it still lags behind and
needs to catch up. Poor infrastructure, conflicts, lack of resources and difficult nature of the terrain pose

major challenges for the state.
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State Performance on various SDG Goals

According to NITI Aayog’s SDG India Index Baseline Report 2018, the performance of Nagaland on several
SDG goals is shown in the table below. With a composite score of 51, Nagaland is slightly below India’s
average composite score of 57.

SDG Goal Score Performance Category
Goal 1 No Poverty 59 Performer
Goal 2 Zero Hunger 69 Front Runner
Goal 3 Good Health & Well Being 34
Goal 4 Quality Education 45
Goal 5 Gender Equality 42
Goal 6 Clean Water & Sanitation 58 Performer
Goal 7 Affordable & Clean Energy 45
Goal 8 Decent Work & Economic Growth 40
Goal 9 Industry Innovation & Infrastructure 0
Goal 10 Reduced Inequalities 80 Front Runner
Goal 11 Sustainable Cities & Communities 32
Goal 15 Life on Land 75 Front Runner
Goal 16 Peace, Justice & Strong Institution 87 Front Runner
Composite Score 51 Performer
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CHAPTER 3: NAGALAND CLIMATE PROFILE

3.1 CLIMATE PROFILE

3.1.1 Past and Ongoing Climate Trend: Past and ongoing climate trend in the state
experiences a humid tropical type of climate. In winter, the temperature does not fall below 4 °C and in
summer it ranges from 16 °C to 31 °C. Annual rainfall changes from 1000 mm to over 3000 mm at
different places with an average of around 2000 mm concentrated in the months of May to September.

The longest lasting season in the state is monsoon, which stays from May to September. During rainy
season, the climate in the state is highly humid.

Temperature

Based on the historical IMD Gridded data on daily temperature (maximum and minimum) and rainfall
from 1951-2013 for the state of Nagaland has been analyzed. It has been observed that, the mean annual
maximum temperature rise was ranging from 0.013 to 0.015 for most of the districts with lowest rise
reported in Phek. Similarly, the mean minimum annual temperature rise varied between 0.0045-0.006
deg C, with Mon district reporting the highest rise in the minimum temperature.

Rainfall

The analysis of annual rainfall reveals a negative trend indicating that, the total amount of rainfall
received has been decreasing for most of the districts in Nagaland. However, the state witnessed increase
in rainy days (3 days /decade) with low confidence. Highest decrease is reported in Longleng (6.55 mm
average decrease, followed by Tuensang and lowest average decrease is in Kiphire.

General implications of temperature increase may include heat stress related health impacts, increase in
energy demand for cooling, additional evaporation and evapo-transpiration losses resulting in enhanced
irrigation water requirement for crops. Increase in intensity of rainfall events may lead to floods, urban
storms, vector borne diseases, loss of work, transport disruption, additional cost for flood proofing
factories and warehouses. Based on the investments made, some changes have been noticed in the
vulnerability between 2012 and 2017. However, due to paucity of the data, only some critical indicators
for which data points are available for projection have been chosen.
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3.1.2 Climate Projections & Analysis

RCP 8.5 was developed using the MESSAGE model and the IIASA Integrated Assessment Framework
by the International Institute for Applied Systems Analysis (IIASA), Austria. This RCP is characterized
by increasing greenhouse gas emissions over time, representative of scenarios in the literature that lead
to high greenhouse gas concentration levels (Riahi et al. 2007).

RCP 4.5 was developed by the GCAM modelling team at the Pacific Northwest National Laboratory’s Joint
Global Change Research Institute (JGCRI) in the United States. It is a stabilization scenario in which total
radiative forcing is stabilized shortly after 2100, without overshooting the long-run radiative forcing
target level (Clarke et al. 2007; Smith and Wigley 2006; Wise et al. 2009).

The following climate trends are available for the state of Nagaland

Table 7: Summary of Climate Analysis

Observed Climate Data’ (1951-2013): IMD Gridded Data

Temperature Precipitation Climate Extremes

Increasing trends observed for | Annual average precipitation | Frequency of one day Maximum
both maximum and minimum | showed a decreasing trend. | Precipitation, warm nights and
temperatures (Low to medium | Witnessed increase in rainy days (3 | hot days increased (Medium
confidence). days / decade) —(Low confidence). confidence).

Projected Climate Data™ (2040-69): RCP 4.5 and RCP 8.5

Projected change in | Projected annual precipitation | Projected extreme events:
Temperature changes Heavy rainfall, floods and drought
Under RCP 4.5 Under RCP 4.5 are likely to increase in future,
Trmax: 1.602C will become increasingly
Tmin: 1.642C Increase by 4.77% important, and will play a more
Under RCP 8.5 Under RCP 8.5 significant role in  disaster
T... 2.499C management.

Trin: 2.5429C Increase by 10.84%

Temperature:

The analysis11 of the projected daily temperature under climate change scenarios shows that:

e Mean annual maximum temperature for RCP4.5 scenario is projected to increase by about 1.6
degree Celsius by mid-century. For RCP 8.5 scenario, it is projected to increase by about 2.49
degree Celsius by mid-century for the state of Nagaland.

¢ Mean annual minimum temperature for RCP4.5 scenario is projected to increase by about 1.64
degrees Celsius by mid-century. For RCP 8.5 scenario, it is projected to increase by about 2.54
degrees Celsius by mid-century.

®Based on IMD Gridded data for 63 years
%8ased on CORDEX multi-model simulated for Mid Century Scenario (near term to our INDC 2030) under RCP 4.5 and RCP

8.5 scenarios

" Climate Impacts and Vulnerability Assessment by CTRAN consortium
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Figure 13: Comparison of annual maximum temperature (Past and Future): RCP 4.5
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Figure 14: Comparison of annual minimum temperature (Past and Future): RCP 4.5
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Rainfall:
The analysis of annual rainfall reveals a negative trend indicating that, the total amount of rainfall
received has been decreasing for most of the districts in Nagaland. However, the state witnessed increase
in rainy days (3 days /decade) with low confidence. Highest decrease is reported in Longleng (6.55 mm
average decrease, followed by Tuensang and lowest average decrease is in Kiphire.
e Mean annual rainfall for RCP4.5 scenario is projected to increase marginally by about 4.77%
towards mid-century. For RCP 8.5 scenario, rainfall is projected to increase by about 10.84%
towards both mid-century.

The precipitation data for baseline period (1981-2010) and modelled future projection (mid-century and

end century) derived from multi-model ensembles determined in GiZ-INRM study has been given below:
BASELINE(1981-2010) MEAR TERM(2011-2040)

1276.8

1575

1873.3

21716

24699

MID-TERM(2041-2070) LONG-TERM(2071-2100)
29003

33307

37611

41815

Figure 15: Comparison of annual average precipitation (Past and Future): RCP 4.5

General implications of temperature increase may include heat stress related health impacts, increase in
energy demand for cooling, additional evaporation and evapo-transpiration losses resulting in enhanced
irrigation water requirement for crops. Increase in intensity of rainfall events may lead to floods, urban
storms, vector borne diseases, loss of work, transport disruption, additional cost for flood proofing
factories and warehouses. Based on the investments made, some changes have been noticed in the
vulnerability between 2012 and 2017. However, due to paucity of the data, only some critical indicators
for which data points are available for projection have been chosen.

3.2 DISASTER RISK IN NAGALAND

Nagaland is situated in one of the most seismically active regions in the World. It is a multi-hazard prone
state of India. It comes under the seismic zone IV/V and hence, falls under a very high damage risk zone.
The natural movement of tectonic plates and its setting makes Nagaland prone to Earthquakes. Nagaland
has witnessed about 12 major earthquakes in the past century. The deadliest of all was the 1950
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earthquake claiming of about 1500 death and 2000 destroyed houses. It is considered as sixth largest
earthquake of the 20th century.

The state also faces severe damage due to landslides. The risk of landslide further increase due the
unstable rock structure. Landslides disrupt road, communications, damage houses and cause loss of life
every year. Flash floods often occur due to deep depressions and local climatic conditions.

The risk of disaster increases due to dense population in isolated centres, which causes pressure and
increases vulnerability. Unplanned urban development, inaccessible colonies, narrow roads, illegal
structures and fragile building structures makes the state extremely vulnerable in the event of an
earthquake. None of the infrastructures in the State, especially in the major towns meets the seismic
provision. Slackness and non-implementation of Building codes has led to the mushrooming of
structurally weak buildings and houses, which crowd commercial areas, particularly in Kohima, and
Dimapur town further adds to the state’s disaster vulnerability.

In the context of human vulnerability to disasters, the economically and socially weaker segments of the
population are the ones that are most seriously affected. Within the vulnerable groups, elderly persons,
women, children and disabled persons are exposed to higher risks.

Some other hazards affecting Nagaland is given below:

Hazard Effects

Landslide With all young, weak rocks and the rugged topography, the greater part of Nagaland is
prone to landslides. Rock falls are also common. Above this, many towns and villages
including the capital city Kohima lies above the Disang basement. This makes it more
vulnerable.

Cloudburst Cloudbursts are a common phenomenon in Nagaland. Because of this, it results in
Landslides and flash floods.

Flood However, the greater part of Nagaland may not be affected by flood because of the hilly
terrain; all the low-lying areas adjoining Assam are prone to flood. Flash floods are common
in the hills.

Fire All types of fire disasters viz. Forest fire, Urban fire and Rural Domestic fire are very
common.

High speed wind | The higher hills and the foothills adjoining Assam are prone to this.
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CHAPTER 4: VULNERABILITY ASSESSMENT

4.1 METHODOLOGY

The concept of ‘Climate Change Vulnerability’ helps us to better comprehend the cause/effect
relationships behind climate change and its impact on people, economic sectors and socio-ecological
systems. The adaptation strategies and prioritization of resources also can be done as per the
vulnerability. However, the extent of vulnerability and their pattern varies as per the number, types and
directionality of the indicators. The framework to be used for the vulnerability assessment as described

in the IPCC ARS.

Vulnerability SOCIOECONOMIC
CLaMIE PROCESSES
Natural Socioeconomic
Variability Pathways
e
Adaptation and
Mitigation
Anthropogenic Actions
Climate Change S
Governance

.

EMISSIONS
and Land-use Change

Figure 16 lllustration of the core concepts of the Vulnerability Assessment. Risk of climate-related impacts results from
the interaction of climate-related hazards (including hazardous events and trends) with the vulnerability and exposure of
human and natural systems. Changes in both the climate system (left) and socioeconomic processes including adaptation
and mitigation (right) are drivers of hazards, exposure, and vulnerability [Source: IPCC AR5]

Vulnerability

Climate change vulnerability is defined as the propensity to be adversely affected by climate change (IPCC
2014). It encompasses a variety of concepts and elements including sensitivity or susceptibility to harm
and lack of capacity to cope with and adapt to future changes (IPCC 2014). There are three key elements
of vulnerability are: (i) exposure (ii) sensitivity (iii) adaptive capacity.
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On the other hand, risk is defined as the potential for consequences where something of value is at stake
and where the outcome is uncertain, recognizing the diversity of values. Risk is often represented as
probability of occurrence of hazardous events (likelihood) multiplied by the impacts (or consequences) if
these events occur. Risk results from the interaction of vulnerability, exposure, and hazard (IPCC, 2014).
The hazard due to temperature and precipitations for the mid-century scenario and remains same during
the period 2012-17. The two periods considered for this analysis are first period from 2009-10, 2010-11,
2011-12 (when the first SAPCC was formulated); second period 2013-17. Some of the data variables that
are available for 2016-17 have been used as it is while some variables have been projected. As per the
AR5 report, the vulnerability is a function of sensitivity and adaptive capacity. Therefore, the combined
risk has been computed across three dimensions i.e. hazard, exposure and vulnerability.

Twenty-eight indicators for which data was available at the district level were collected for computation
of the index using PCA method. It is a multivariate computer model that assigns weight based on the
hidden pattern of data without bias.

As per the vulnerability manual, the combined indicator values have been generated using the following
steps:

l. Identification of indicators (in this case indicators where sectoral investments made have been
chosen for relevance, as well as climate linked hazards and exposures).

1. Normalization of indicators has been done.

Il In PCA method, Eigen values have been computed and vector multiplications have been done to
determine the weights category wise.

V. As per AR5 Vulnerability is a function of sensitivity and adaptive capacity V = f (sensitivity,
adaptive capacity) and risk is a function of hazard, exposure and vulnerability R (h, e, v).

Concisely, the data shows the change in vulnerability as well as the change in risk over the last five years.
The indicators have been enlisted in the table below, which are hazard/ exposure/ sensitivity/adaptive
capacity linked in nature.

Table 8: Example of some of the Indicators for the computation of the combined vulnerability index:
Indicators Interpretation with respect to risk and hazard due to their

exposure, sensitivity and adaptive capacity

Hazard Projected increase in Higher temperature means higher risk of drought hazard, water
Indicators temperature in degree scarcity and yield loss.

Celsius by 2050

Projected increase in Higher precipitation means higher risk of flood hazard and yield

precipitation in loss due to submergence.

percentage by 2050

Multi Hazard Score Higher the score, higher is the risk to the exposed population.
Exposure Sex Ratio A better sex ratio ensures gender equity & work division, and
Indicators better ability to cope with the risk.

Urban population as a
percentage of total

Higher number of exposed urban population affects the capacity
of the exposed to cope with the hazards. Reduced ability to cope
with the risk due to resource congestion.

No. of Household having
monthly income of
highest earning
household member less
than Rs. 5000/-

More no. of Household having monthly income of highest
earning household member less than Rs. 5000/- means those
households are likely to be more vulnerable.
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Indicators

Interpretation with respect to risk and hazard due to their

Percentage of SC
(Schedule Caste)
Population

exposure, sensitivity and adaptive capacity
More Percentage of SC (Schedule Caste) Population is likely to
be more vulnerable

Percentage of ST
(Schedule Tribe)
Population

More Percentage of ST (Schedule Tribe) Population is likely to be
more vulnerable

Percentage of Forest area
to Geographical area

Positive change in forest area helps in carbon sequestration and
reduces the local climate variability.

Livestock & Poultry
Population

Livestock population especially considering the food habits of
the region is likely to enhance methane emission due to enteric
fermentation and has adverse relationship with climate
sensitivity.

percentage to total
Households

Sensitivity Literacy rate Higher the literacy of the exposed population better will be their
Indicators ability to cope with the risk due to climate change.
Share of agriculture Agricultural workers, especially those practicing paddy
workers monocultures, least diversification and low value addition are
sensitive to climate variability adversely.
Net Sown Area as a More the net sown area means more food production.
percentage of district
geographical area
Gap in work participation | Higher the gap implies more vulnerability.
rate (M-F), Not projected
Adaptation Access to drinking water
Indicators Electricity access People having better access to electricity have better adaptive

capacity.

Access to toilets

Access to toilets will reduce open defecation and water
pollution, which in turn will reduce the disease burden and this
implies better adaptive capacity.

Share of Household using
firewood for cooking

People having more usage of firewood for cooking would affect
forest biomass, increase indoor air pollution, pulmonary
diseases and therefore reduces the adaptive capacity in the long
run.

Share of Household using
crop residue for cooking

People having more usage of firewood for cooking would affect
forest biomass, increase indoor air pollution, pulmonary
diseases and therefore reduces the adaptive capacity in the long
run.

Share of Household using
electricity for cooking

Usage of electricity for cooking will enhance the adaptive
capacity.

No. of health centers/
lakh population

Better health infrastructure means better adaptive capacity.

Access to Mobile Phone
Only percentage

Access to mobile phones will help in dissemination of
information like early warning system, pest and disease, market
information, etc. and would improve the adaptive capacity.

Households having
access to banking
services

Household having access to banking are more likely to have
improved livelihood and this enhances their adaptive capacity.

Total number of all
scheduled commercial
banks/ lakh population
(in nos.)

More number of financial institutions means better credit
accessibility, thus enhancing their adaptive capacity
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Indicators Interpretation with respect to risk and hazard due to their

exposure, sensitivity and adaptive capacity

Credit Deposit Ratio (in Better Credit Deposit Ratio means higher adaptive capacity.

%)

Road density Better road density is linked to reduction in congestion, and
better livelihood options. Thus, it enhances adaptive capacity.

Percentage household More household with access to Television services will be better

with access to Television | informed about warnings

Percentage household Household with access to radio services will be better informed

with access to radio about warnings

The baseline period was chosen when the state climate action plan was prepared and the 2-3 years priors
to that for which data form census and other official sources were available for the districts. This was
compared with either the data after 2015 or projected for the period in 2017 wherever feasible. Principal
component analysis method was used to compute the index after necessary normalization. For the
projected figures, only RCP 4.5 and mid -century scenario has been considered.

The state too has computed vulnerability index under a DST supported project and this computation has
been made using following eight indicators. (1) % area under slope>30° (2) % area under forest cover (3)
Yield variability of food grains (4) Population density (5) Female literacy rate (6) Health indicator (7) Per
capita income/BPL (8) Average man-days under MGNREGA. The weight has been assigned using expert
judgment method bringing some uniformity across Himalayan region.

However, the computation given below is focused on the change in vulnerability in last five years but
using large number of indicators where sectoral investments have taken place. While in both cases tier |
approach has been used, the weights assigned in the case below is unbiased and based on accepted
methodology of principal component analysis. It also follows the methods specified in AR5 (as
conceptually given in Figure 16. Because of this there is a likely difference in the vulnerability hotspots.
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4.2 CLIMATE VULNERABILITY OF NAGALAND

Result: The risk and vulnerability index for baseline 2011-12 and 2017 have been presented below:

7

Nagaland
Vulnerability Index
2011

Legend

Vulnerability
| Low
| Medium
I High
I Very High

Figure 17 Baseline vulnerability index, 2011
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Vulnerability Index
2017
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Figure 18 Vulnerability index, 2017
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Figure 19 Baseline Composite risk index, 2011
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Figure 20: Composite Risk Index, 2017
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Table 9: Spatial spread of risk and vulnerability in Nagaland, 2017

Districts Hazard Exposure Vulnerability Combined Risk Risk Vulnerability
Index Index Index Index Rank Rank

Dimapur 0.440 0.443 0.601 0.495 3 5
Kiphire 0.120 0.615 0.284 0.340 11 11
Kohima 0.064 0.419 0.643 0.376 9 3
Longleng 0.222 0.442 0.455 0.373 10 9
Mokochung 0.446 0.464 0.727 0.546 1 1
Mon 0.457 0.525 0.285 0.423 8 10
Peren 0.295 0.542 0.497 0.445 6 6
Phek 0.240 0.668 0.488 0.465 5 7
Tuensang 0.388 0.450 0.465 0.434 7 8
Wokha 0.245 0.585 0.632 0.487 4 4
Zunheboto 0.342 0.585 0.703 0.543 2 2

The change in risk and vulnerability of the state has been given in the table below:

Table 10: Spatial change in risk and vulnerability

Districts Risk Rank I EN] Vulnerability Rank Vulnerability Rank
(2017) (2011) (2017) (2011)

Dimapur 3 3 5 4
Kiphire 11 11 11 9
Kohima 9 9 3 2
Longleng 10 10 9 8
Mokochung 1 2 1 1
Mon 8 7 10 11
Peren 6 8 6 6
Phek 5 4 7 7
Tuensang 7 6 8 10
Wokha 4 5 4 5
Zunheboto 2 1 2 3

The above table shows the changes in the risk and vulnerability spatially in last five years since the SAPCC
was implemented. It shows by and large most districts have had marginal change in their risk except for
Mokokchung which has dropped one rank as compared to the baseline to be the most vulnerable.
Vulnerability for Peren, where it has worsened further as compared to 2011-12, whereas Mon and Phek
districts have had marginal improvement. In terms of vulnerability Mokokchung tops the list. Tuensang
has worsened in terms of vulnerability. Kohima, Dimapur, Kiphire have reduced their vulnerability as
compared to baseline. As per DST supported study and this study, Zunheboto continues to be in high
vulnerable scale. Barring, that there is variation in spatial spread because of different approach.

This phenomenon has been confirmed too in many other highly urbanizing cities in other states. It is well
understood that significant exposure of economic infrastructures in the cities to (which are not yet
climate proofed), large concentration of migrated population to cities from rural areas make them more
vulnerable and risk prone. It adds to resource congestion, emission and inconvenience in mobility and
chocking of basic amenities. This is the reason, significant investment is being proposed in flagship
programs like AMRUT, smart city and RURBAN missions. The aforesaid result of vulnerability is also cross
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verified using full compensation method with the same sets of indicators with AR5 methodology and the
results are not too different.

According to a study conducted by IHCAP and DST on ‘Climate Vulnerability Assessment for Indian
Himalayan Region using a Common Framework’, the three major drivers of vulnerability for Nagaland
state are no area under crop insurance, low percentage of farmers taking loans and low area under
forests per 1,000 rural household. However, high per capita income, low population density, lowest
prevalence of marginal farmers and highest women participation in the labour force, makes the state
relatively resilient. The most vulnerable districts in the state are Mon, Kiphire, Zunheboto, Dimapur and
Longleng while least vulnerable districts are Mokochung, Wokha and Peren.

4.3 SECTORAL VULNERABILITY & IMPACTS

Abrupt changes in climatic conditions impact all the sectors in one or the other way. Certain regions
might benefit from changing climate, but overall the impacts fall on negative side. Difference in the way
certain sectors are depended directly or indirectly on nature, greatly determines the amount of impact it
has to face. Following section gives a brief outlook of the impact of changing climatic patterns on
different sectors in the state. However, detailed description is given in respective chapters
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Likely impacts on the sector:
e The erratic rainfall patterns have also left the farmers thwarted about their

traditional cropping and Jhum calendar

e  High risk of crop failure and delay in rice seedling & transplantation

e Reduced production in rainfed rice, maize and other crops

e Increase in incidences of insects and pest attacks

e Altitudinal movement of species is also observed for many horticulture crops.
This has also been observed in case of fisheries

e Increasing heat stress has resulted in hindered growth of animals, reduced
reproduction efficiency and decreased production of milk and eggs.

e Emergence of new vector borne diseases in livestock

Vulnerable groups:
e  Farmers (specially small & marginal farmers, jhum cultivators)

e  Food security could threaten entire state population
e Livestock

iversity
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Likely impacts on the sector:
e Alteration in temperature & precipitation and increasing carbon dioxide is

likely to impact the growth, productivity and regenerative capacity of several
tree species.

e Shifting of floral and faunal species towards higher altitudes

e More frequent outbreak of pest attack and increasing invasive species and
weeds

e Increased frequency and intensity of Forest fires

e Decline in provisioning services of forest

e Disruption in water cycle and retention capacity of soil leading to soil erosion

e  Population displacement and loss of livelihood

Vulnerable groups:
e  Forest dependent communities
e  Farmers, local communities
e Biodiversity (flora and fauna)
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Likely impacts on the sector:
e Changing climate is adversely affecting food and water availability

e The variability in humidity, temperature is also causing excess infectious
disease and affecting the physical safety and comfort

e The incidences of vector borne diseases are increasing over the years

<
=
©
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I

e Heat stroke is linked to temperature rise.
e Diarrheal diseases which are major killer in the state gets aggravated due to

deterioration of water quality both in excess and deficit rainfall conditions

Vulnerable groups:
e  Children below 5 years of age
e  Pregnant women
Elderly people and people with disabilities
e Low-income groups (labours, construction & mining workers)

Likely impacts on the sector:

e Increased intensity of flood has an extensive pressure on the infrastructures
which are mainly exposed such as pumping stations and water treatment
centres.

e Reduced precipitation may lead to drying up of water bodies, streams etc.

affecting agriculture productivity and safe drinking water.

Due to inadequate facility for draining the excess water, there is increased

breeding of water borne insects.

e Social- Increased water stress due to erratic rainfall pattern

e Water System - Increased precipitation coupled with variation of the
precipitation pattern

e Due to less rainfall in certain years, longer dry spells, early withdrawal of
monsoon or its late arrival, which are fallout of climate change, affects the
lifestyle of the population in a larger extent.

Water Resources
[ ]

Vulnerable groups:
e  Farmers, local communities
e  Population in urban as well as rural set ups
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Likely impacts on the sector:
e Variation in temperature and precipitation could alter future hydro power
generation.
> e  Variation in discharge leads to higher sediment could reduce the efficiency of
20 turbine and generator.
8 e Climate extreme events like flood might impact hydro power plant
w infrastructure.
e Temperature increase and water scarcity can impact power generation of the
thermal power plants and enhance existing energy demand-supply gap.
e Climate extreme events might hamper the energy access to remote villages
including access to firewood.
Vulnerable groups:
o e Urban as well as rural households
e  Basic services like hospitals and offices
e Industries
Likely impacts on the sector:
e Increased frequency and intensity of precipitation have shown adverse effect
on urban infrastructure
c e Climate change results in high intensity rainfall in the state causing major
g damage to roads and affects public transport
5 e Disruption of in electric and fuel transmission line due to extreme events and
increased demand.
e  Fuel supply system in Nagaland is mostly through uncovered pipelines.
Extreme events causes breakdown of these pipelines and power transmission
lines
e Increased precipitation creates a lot of pressure on the urban drainage system
and stress on the water system.
Vulnerable groups:
e  Population in Urban settlement (especially low income groups)
e  Slum dwellers
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CHAPTER 5: CLIMATE CHANGE STRATEGY -
ADAPTATION

According to UNFCCC, “Climate change adaptation is a response to global warming (also known as
‘climate change’ or ‘anthropogenic climate change’), that seeks to reduce the vulnerability of social and
biological systems to relatively sudden change and thus offset the effects of global warming.”

Chapters covered under Adaptation Strategy are:

5A: State Mission on Sustainable Agriculture

5B: State Mission for Forest Resource and Biodiversity
5D: State Mission for Water

5E: State Mission on Health

5F: State Mission on Strategic Knowledge and Information
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5A. STATE MISSION ON SUSTAINABLE AGRICULTURE

5A.1 SECTORAL OVERVIEW:

Nagaland is predominantly an agrarian economy, where agriculture and allied sectors provide livelihood
to more than 60% of the state population. The practices, customs and festivals of several tribes in
Nagaland, are timed around its agriculture calendar and have their roots in cultivation practices.

Based on the differences in soil, crop, rainfall, biodiversity and physical features, the state is divided into
four agro-climatic zones — High hills, Low hills, Foothills and Plain areas. Shifting cultivation (Jhum) is both
popular and dominating agriculture practice in

the state due to topographical terrain, while 3194 316

N . . . . 31.05

terrace cultivation is mainly practiced in the

foothill regions.
& Bles 29.44

The economy of state is highly depended on 28.07
agriculture and allied sectors. It contributes to
about 29% of the Gross State Domestic Product
(GSDP) and engages 45.47% of working
population (Census 2011). The share of this
sector in the Gross State Value Added (GSVA)

has declined from 30.94% in 2011-12 to 29.44% Figure 21: Share of Agriculture and Allied Sectors in the GSVA
at Constant Prices (2011-12)

2011-12  2012-13  2013-14 2014-15 2015-16 2016-17
(Q.E) (A-E)

in 2015-16 (as per quick estimates), and is likely
to decline further to 28.07% in 2016-17. This

1000
implies that, there is a shift towards other
. 800 .
sectors of the economy. During the - D
corresponding period, agriculture and allied E 600 —&—Requirement
rs register rowth of only 1.75%. 8 400
sectors registered a growth of only 1.75% ) Target
Although over the years there has been an 200 a=@== Achievement
increasing trend in food grain production, the 0
. . A 294953238 8K
per capita food grain availability has been Aseadds
declining due to increasing population. Due to Q388 .82.
this, Nagaland has to depend on import of food
supplies from other states. Figure 22: Requirement, Target (Vision 2025) and Actual

production (Achievement until 2016-17) for Rice in Nagaland
In order to increase productivity & production

of food grains in a sustainable way and to achieve the food surplus stage, the state came up with ‘Vision
2025’. The target is to increase rice productivity from 2 MT to 3.5 MT per ha by the end of 2025. The
average per capita per day consumption of rice in Nagaland is estimated at 540 gm (485 gm in urban and
596 gm in rural areas). Figure 21 show that the requirement for rice will be met by 2023-24 as per the
targets set by the department.
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Agricultural Production

Agriculture production in Nagaland is
dominated by rice cultivation carried up to

3,600 m altitude. As per 2016-17 data, cereal H Cereals
crops accounted for 54% of the total
. . . Pulses
production. The cereal production is topped
by rice (71%), while that of maize, which is .
H Oil Seeds

mainly grown in kharif season, is 23%. Other

cereals produced in the state are jowar, = Commercial Crops

small millets, bajra, ragi, wheat, barley and

oats.

Major pUIses grown in state are rice Figure 23: Production statistics of various categories of crops grown

bean/Naga dal, rajmash/ kholar, beans, tur, in 2016-17

cowpea etc. Among the commercial crops, sugarcane, tea, tapioca, colocassia, ginger and potato are
chiefly grown. A sizeable population of the state grows oilseeds, which includes rapeseed mustard and
soyabean.

Due to hilly terrain in the state, shifting
. . . 350
cultivation or Jhum has been the widely 200

adopted method for cultivation, especially .

THOUSANDS

for rice. Other major practice is that of 200
terrace or wet rice cultivation (TRC/WRC). 150

In the recent years, it is observed that 100 —_—— ———

terrace rice cultivation is taking over jhum 50
praCtice in terms Of bOth area and 2009-102010-112011-122012-132013-142014-152015-162016-17
production. In 2016-17, rice cultivation

area under jhum was about 31%, while e Jhum Paddy Jhum Paddy

that under TRC/WRC was nearly 40%. One — TRO/WRCPaddy TRC/WRC paddy

of the reasons for such a shift is the almost Figure 24: Area & Production under Jhum and TRC/ WRC Paddy
stagnant growth from jhum, which is often (Area in Hectares; Production in MT)

carried out in an unsustainable manner.

Earlier, the periodicity of Jhum cycle, which was 8 to 20 years, has now been reduced to 3 to 5 years in
certain regions. This reduced duration is not sufficient for the rejuvenation of soil characteristics like
chemical fertility and physical state. This results in poor yield and excessive soil erosion. Further, because
of soil erosion, the acidity of soil increases as minerals like calcium and magnesium are washed away and
minerals like Iron, Copper and aluminium, makes the soil toxic for plants. As per ICAR study of 2008, soil
loss due to jhum cultivation, in the absence of any conservation method is around 40 to 90 tonnes per ha
(ICAR Complex, NER, Shillong). As of 2016-17, total Jhum area in Nagaland is around 2,03,274 ha, which is
about 12.2% of the total geographic area of the state. Of this 74,656 ha is under Current Jhum while
1,28,618 ha is old jhum area (3-5 years).

The State Agriculture Research Station (SARS) has broadly categorized the varieties of rice into glutinous
rice, brown rice, and aromatic rice; the institute has identified 867 traditional varieties from the state.
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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Figure 25: Area under Jhum in Nagaland; Red - Current Jhum, Green - Old Jhum (3-5 years)
Horticulture

The horticulture sector plays a major role in the development of rural economy of the state. The agro-
climatic conditions in Nagaland are very conducive for the growth of a large variety of horticulture crops.
The transformation of horticulture from backyard activity to full-fledged commercial production has been
very fast in the recent years. Due to changes in food habits, the demand for vegetables and fruits has

increased. In addition, the plantation crops, flowers and medicinal plants offer good returns for the
farmers and act as alternate source of income.
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Table 11: Horticultural crops in the state

S. Type of Crop Major varieties grown in state The department is undertaking
No. various tasks under MIDH

1 Fruits Plnef'apple,_Banana, Orange, Lemon, (Mission for Integrated
Passion Frult Development of Horticulture), for
2 Vegetables Cabbage, Beans, Tomato, Colacasia, evelopment ot Horticuftu e,.o
Tapioca, Peas, Cole crops, Squash the development and promotion
(chow-chow), Potato, Leafy vegetables | of  horticulture  crops like
3 Plantation Crops Coffee, Cashew nut, Areca nut, | increasing area under
Coconut, Tea horticulture  crops, protected
4 | Spices Cardamom, Turmeric, Ginger, Chilly, . . L
cultivation, improved irrigation,
Black pepper
5 Flowers Anthurium, Rose, Lilium, Alstroemeria, post-harvest management and
Orchid marketing infrastructure,
6 | Medicinal & Aromatic Patchouli, Neem, Agar and Ginseng capacity building.
Livestock
Livestock and poultry farming have been an integral 1400
part of the people of Nagaland. People have always 1200
reared animals for food and engaging in barter » 1000
trade. The topography and varying climate zones § 8%
[
allow rearing of animals like pig, cattle, goat, = 600
. . . . & 400
mithun, sheep and small animals like rabbit, dog _
200 N
and birds. The sector has tremendous potential in 0
contributing towards state economy, increasing S PP ® S D e
£ oo d ti livelihood F & &F&&FPY Y
armer’s income an generating livelihoo S S S S S S
opportunities for the rural people. Besides, the Import Cost Internal Product
waste produced can be utilized for the production
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. . . . from 2001-02 to 2016-17
After rice, meat is the most popular diet in

Nagaland. However, due to the traditional way of animal rearing, the meat production is not able to
suffice to the state requirement. As per the Sample Survey report of 2016-17, the state produces 45% of
the total food requirement worth Rs. 1,205.01 crores leaving a shortfall of 55%. Out of this shortfall, the
state imported animal husbandry products, worth Rs. 212.17 crores in monetary terms. Despite the gap
that exist today in terms of demand and supply, the import quantum of animal husbandry products is
gradually decreasing as shown in the Figure 25. The department with its ambitious vision like — ‘“Animal
Protein for All by 2025’ and ‘Self Sufficiency in Meat Production in 2025’ is determined to increase the
meat production. Adoption of various strategies like revival and improvement of the traditional backyard
livestock & poultry farming, conversion of demonstration farms into breeding and production units,
setting up of private commercial and rural breeding farms on Private Public Partnership mode has up
scaled production in this sector.

Fisheries

The rich and unique natural water bodies in Nagaland offers a great potential for aquaculture
development. If utilized properly, not only could it cater the food and nutritional requirements of the
state but, could also provide them with gainful livelihood opportunities. So far, the fishery sector has not
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made much impact on the state economy. The department anticipates the local production of about
8,990.5 MT and an additional quantity of 3,700 — 3,750 MT fish from other states to meet the demand of
fish consumption. The department of fisheries has identified a tremendous potential for the aquaculture
as shown in the Table10, but so far, it is underutilized.

Table 12: Potential and utilization so for of aquaculture in the state

Description Estimated Utilized Area till Percentage of

Potential 2017-18 (in ha) Area Utilized till
Total Area date

Inland Culture Fisheries
a. Ponds 30,000 ha 3,376 11.25%
b. Integrated Fish Culture 82,500 ha 3,340 4.05%
i. Paddy cum fish culture - - -
ii. Livestock cum fish culture
Inland Capture Fisheries

a. Reservoir 2,258 ha 2,258 100%
b. Rivers/ Streams Fisheries 1,600 km - -
c. Lakes/weirs/swamps 1,700 ha 1,040 61.20%

Due to the efforts of the department, integrated fish culture with paddy and livestock is slowly gaining
momentum. The department is also promoting Mahseer and Trout as cold-water fisheries and setting up
hatcheries and raceways for sports fishery.

5A.2 IMPACT OF CLIMATE CHANGE

Agriculture is highly dependent on climate, and especially for a state like Nagaland, where non-irrigated
area is about 67%. Districts like Tuensang, Mon, Kiphire and Zunheboto have more than 80% of rainfed
agriculture. In such scenario, it is extremely evident that even the slight changes in temperatures or
rainfall pattern can ruin the season’s crop.

As already discussed in the state vulnerability chapter, the mean annual, minimum and maximum
temperatures are going to increase, in both RCP 4.5 and RCP 8.5 scenarios. The rainfall in the state
towards mid-century is likely to increase by 4.77% in RCP 4.5 scenario and by 10.84% in RCP 8.5 scenario.
This is likely to have some serious impacts on agriculture and allied sectors in the state. An assessment
study on impact of climate change on major crops of northeast region was conducted, where impact on
crop yield was studied using PRECIS A1B 2030 scenario and simulations were done using Info Crop model.
Analysis indicates that during Kharif season there will be an increase in minimum and maximum
temperature (of about 1.5 to 2°C) & reduction in rainfall (about 10%) as compared to an increase in
rainfall (about 10%) and temperature (about 2.5°C) during Rabi season. (Kumar, et al., 2011)
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Figure 27: Impact of climate change on yield of irrigated &rainfed rice and maize crop in NE region12

In such a scenario, Nagaland with nearly 67% of rainfed uplands could be severely affected, as these are
particularly vulnerable to temperature rise and water scarcity. Although rice production in irrigated areas
is projected to increase by 1 to 5%, the yield for rainfed rice could reduce by almost 15% in northern
region of the state. Considering these changes, few communities have already started growing traditional
rice varieties that can withstand higher temperatures and water-stressed conditions.

Apart from this, there is high risk of crop failure and delay in rice seedling & transplantation due to high
rainfall variability. Increasing temperatures would also result in increased incidences of pest attacks on
the crop. Due to inadequate post-harvest facilities, there could be increase in horticulture crop loss.

Altitudinal movement of species is also observed for many horticulture crops. This has also been
observed in case of fisheries. Nearly two decades back, there was very little catch of Rohu and Katla
species as these are not usually found in cold water, but in the past few years the catch has increased
considerably. Fisheries will also be impacted by changing water levels and flooding events. Due to
increased temperatures, there will be increased cases of vector borne diseases in animals and heat stress
suffered by animals will reduce the rate of animal feed intake and result in poor growth performance.

5A.3 KEY ISSUES AND CHALLENGES

Challenges

Sustainable Market Linkage and Road Connectivity: Road connectivity from fields to market is one of the

Agriculture major challenges for the farmers of the state. Lack of market linkage, value addition
processing units and agro-based industries also acts as the bottleneck for the growth of
sector.

Lack of Irrigation Facilities: Lack of infrastructure required for water storage and irrigation,
leads to high surface runoff resulting in shortage of water in dry months. About 67% of the
agriculture is rainfed. Due to lack of irrigation facilities, it leaves them highly vulnerable to
water and heat stress. The growth and adoption of water use efficiency measures in the
state is also very low.

12(Nagaland zoomed in the box) in PRECIS Alb 2030 scenario. The values are percentage deviation from current yields.

(Kumar, et al.)
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Area Challenges

Post-harvest storage management: Nagaland is not able to utilize its enormous potential of
seasonal and off-seasonal produce, due to lack of post-harvest storage capacity, which
results in huge loss for the perishable items. As per the ‘YES Bank’s Cold Chain Opportunities
in India’ report, the state has about 70,000 MT of cold storage requirement, out of which
only 6,000 MT is in operation.

Policy &
Regulatory

Crop Insurance: The state is still not able to benefit from any central or state insurance
scheme for agriculture, partly due to lack of state share funds and partly due to the land
holding system.

Use of chemical fertilizer and pesticide: In the past few years, due to increasing pressure on
the existing agriculture system, the use of pesticides and fertilizers has increased
significantly. Furthermore, some communities are still using harmful chemicals like DDT for
preventing the spread of vector borne diseases like malaria. These chemicals then leach into
the soil, thereby polluting it. This in turn causes hindrance for the farmers who are trying to
get organic certification for their produce.

Institutional

Lack of research &capacity building on climate change: Although many capacity building
trainings have been carried out, there is still a substantial gap in understanding of climate
adaptation strategies and their implementation in field.

Human resource shortage: There is lack of skilled work force for not only field activities but
also the administrative work across the line department which hinders the implementation
of schemes/programmes.

Lack of interest from youth towards agriculture and allied sectors.

Socio-
Economic/
Cultural

Unsustainable jhum cultivation: Jhum practice is becoming highly unsustainable, as the
periodicity of Jhum cycle, which was previously 8 to 20 years, has now been reduced to 3 to
5 years in certain regions. This reduced duration is not sufficient for the rejuvenation of soil
characteristics like chemical fertility and physical state. This results in poor yield, excessive
soil erosion and increasing soil acidity.

Subsistence agriculture: Many communities are still inclined towards subsistence farming
and as such they hesitate to diversify and commercialize their produce.

Livestock issues: Many farmers are reluctant for sparing enough field and attention towards
feed and fodder cultivation. As a result, there is shortage of quality feed and fodder, which is
having high nutritive contents and is suitable to agro-climatic condition of the state. Low
quality feed is not only bad for animal health, but is also responsible for increased GHG
emissions due to enteric fermentation.
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5A.4 PROGRESS MAPPING (IN LAST 5 YEARS)

5A.4.1 Physical Progress

The table below shows the physical progress (from 2013-14 to 2017-18) made by the department against
the strategies listed in SAPCC Phase 1.

S. No. Key Strategies Activities Undertaken

Activity 1: Research and Development

1.1 Introducing climate resilient varieties
1.1.1 | Conduct research to know | Research has been conducted in KVK under NICRA.
temperature resistant

varieties in rice, maize,
mustard and Colocasia

1.2 Documentation and Promotion of indigenous cultivars

1.2.1 | Conduct research on Rice, | Identification of improved indigenous varieties of rice and its
Maize, Millets and | documentation titled — ‘Rice Resource Book of Nagaland’ and
Colocasia crops ‘Compendium of Local Land Races of Rice.”

Identification of improved yield & climate resilient indigenous varieties
of millets and maize.

1.3 Crop intensification
1.3.1 | Conduct research to | Conducted by KVK, ICAR, SARS
assess short duration Rice
Maize, Kholar, Millet,
Soybean, Pea, Mustard
Linseed for growing in less

moisture immediately
after Kharif harvest and
promote

1.4 Study Riverine fisheries
1.4.1 | Conduct studies on status | No specific activity undertaken for riverine fishery. However, on research
of current riverine | program, adoption of endangered fish - the Chocolate Mahseer
fisheries of the state (Neolissochilushexagonolepis) as State Fish through NBFGR (National
1.4.2 | Identification of breeds | Bureau of Fish Genetic Resources) is undertaken.

that could thrive to
increased temperature

1.5 Strengthening Research Institutions & Undertaking Research

1.5.2 | Strengthening of SARS, | e State Agriculture Research Station (SARS) at Yisemyong and its two
Yisemyong and conduct of sub-stations (at Tuli and Wokha), has been conducting research on
action research in organic selection and standardization of both upland and lowland paddy. As
farming, adaptability trials, of 2017-18, it is maintaining 89 upland (Jhum) and 51 lowland
etc. (WRTC).

e Experiments, trial and demonstrations on organic farming, high
value crops, and water harvesting pond/structure are also
conducted at the station.

1.5.3 | Action Research by | ¢ There are 9 state departmental farms in the State comprising 3

Departments - adaptability seed farms at Merapani, Tizit and Helipong and 6 demonstration

trials, etc. farms at Pfutesro, Baghty, Tuensang, Sekruzu, Pungro and Jalukie for
testing of newly introduced seed varieties in the state in order to
have quality seed production.

e Nagaland has 4 KVKs (at Kohima, Mokokchung, Tuensang & Mon).
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S. No. Key Strategies Activities Undertaken

They conduct on farm trials to identify the location specific
technologies under various farming systems, frontline
demonstrations, farmer trainings etc.

Activity 2: Up scaling No Regret Interventions

2.1 Seed Production and Certification for producing drought resistant, HY local varieties

2.1.1 | Set norms for producing | ¢ Sub Mission of Seeds and Planting Material (SMSP) under NMAET

quality  Rice, potato, is being implemented in the state since 2014-15 covering seed
Maize, Millets and production chain (from production of nucleus seed to supply of
Mustard seeds by certified seeds to farmers), seed sector infrastructure, support to
identifying suitable public seed producing organizations, creation of seed banks etc.
locations. Progress under these schemes are as follows:

2.1.2 | Supply seed bank material Year Seed Villages | Storage Bins | Trainings
for storing seeds. Piloting Covered Conducted
in farmers' fields 2014-15 | 49 = 108

2.1.3 | Pilotin 10 farmers' fields 4 2015-16 | 83 679 87
villages each in each of the 2016-17 | 130 580 107
52 blocks e Under Seed Production Programme (Sub scheme of RKVY), Potato

and Kholar were selected as main crops. Besides input support,
demonstration and trainings were also conducted under the

programme.

2.2 Protected cultivation to reduce losses due to increases in temperature

2.2.1 | Expansion of activities by | ¢ In 2014-15, Under MIDH, protected cultivation for floriculture
contracting more green covering area of 4.85 ha. In addition, 1 ha area was earmarked for
houses in select districts protected cultivation of vegetables. In 2015-16, 7 ha for floriculture
where floriculture is and 1.85 ha for vegetable. In 2017-18, 6.5 ha have been allocated.
promising e Under RKVY, a physical target of 35 units of Poly house was kept in

2013-14 and for 1ha in 2014-15.

23 Land Resources inventory for moisture conservation

2.3.1 | Establishing an inventory | e  Soil samples are being collected from various sites and analysis is
of soil resource for proper being done. In 2013-14, 2,500 soil samples were tested. Soil sample
land use through Sail tests for 6 districts have been completed by then. In 2015-16,
Survey & Testing; remote samples were collected from shifting cultivation areas from
Sensing Mokokchung district and analysed.

e Remote sensing is used for generating multi-thematic maps for
integrated planning and implementation.

e  Establishment of State Soil Testing Laboratory Building & Equipment
in Kohima in 2017-18.

24 Watershed development programmes

2.4.1 | Land development by | Agriculture Department:
Bench Terracing; Contour | ¢ Rainfed Area Development (RAD) under NMSA Scheme is working

Bunding & trenching; on the concept of Cluster based development to promote
Mechanized Land Integrated Farming System (IFS). The progress of RAD is as follows:
Development,
Afforestation,  Providing Year Scheme Clusters | Area Covered (ha)
livelihood options 2013-14 RKVY 41 541

2014-15 NMSA 11 1408

2015-16 NMSA 36 4609
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S. No. Key Strategies Activities Undertaken
2016-17 NMSA 50 1724
2017-18 NMSA 41 1803

Soil & Water Conservation Department:

e Integrated Watershed Management Programme (IWMP) -
Activities taken up under this scheme include land shaping, bench
terracing, graded contour trenching, cash crops and agro forestry,
vermi-composting, SHG formations etc. The scheme also converged
with MGNREGA in 2014-15 to take up development and plantation
activities in selected projects.

e  Other schemes working in same line of work are —

1. Mechanized Land Development,

2. Land Development (Additional) in 2017-18,

3. Conservation and Development of Water resource in 2013-14,

4. Integrated Water Resource Development & Management (SPA)
in 2013-14,

5. Land Shaping for Enhancing Agricultural Productivity (SPA) in
2013-14,

6. Soil Erosion at Lower Chandmari- Kohima in 2015-16 & 2016-17,
Anti-erosion works on river Duilwalgwa at Heningkunglwa in
2017-18,

8. RKVY (Rashtriya Krishi Vikas Yojana) - CSS.

9. Watershed Management for Sustainable Agriculture Production
& Improved Livelihood (2016-17, 2017-18),

10. Watershed treatment for Flood Mitigation and Livelihood
(2016-17),

11. Integrated Catchment Area Treatment (Flood Management
programme) - CSS - (2016-17, 2017-18).

2.5 Reclamation and amendments of soils to improve land for productivity enhancement

2.5.1 | Use the land inventory e Soil chemistry laboratory at Medziphema regularly does the soil
data and identify methods analysis for major soil nutrients viz. Nitrogen, Phosphorus and
for improving soil Potassium.
strength. e Under “Soil Health Card” scheme, during 2016-17, 22,282 soil

samples were collected and analysed. Target for Z"dcycle of 1Styear
2017-18 for the state was allotted 12,498 samples.

Soil & Water Conservation Department:

=  State Land Use Board (SLUB) - Obijective is to initiate healthy and
scientific management of States land resources (Planning &
Monitoring). It also imparts awareness on land resource and
generates action plans based on ground truth data collected from
field.

2.5.2 | Monitor the productivity | Agricultural Economics & Statistics deals with the statistical matter

data of key crops grown in | relating to the department. District wise data (district village profile,

the area. agricultural statistics, land utilization, production, yield etc.), Crop

cutting Survey and Weekly Weather Report are all compiled in order to

provide feedback information in formulating Agricultural development

plans, programmes etc.
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S. No. Key Strategies

Activities Undertaken ‘

2.6 Strengthening creation of Irrigation potential (Budgeted in Water Resources chapter)
2.6.2 | Construction of Diversion | ¢ Integrated Land Development under Negotiated Loan (ILD) - The
Weirs, Check Dams S&WC Dept. has taken up 716 ha of land for permanent Bench
2.6.3 | Providing Conduit Pipes Terracing Development, 48 no. of Rain Water Harvesting (RWH)
wherever applicable Ponds for water management and 315 units of vermi-composting
2.6.4 | Providing Rain  Water for organic inputs in 62 projects involving 107 villages in the state.
Harvesting Ponds e Development of WHP for Augmentation of Irrigation in Nagaland -
Under this scheme, Kikruma technology of rainwater harvesting,
popularly known as Zabo, is being replicated in 13 & 15 villages from
Kohima & Phek districts, respectively.
2.7 Promotion of drip irrigation
2.7.1 | Establish 1,000 drip | ¢ National mission on micro-irrigation was introduced in the state in
irrigation units in farmer 2011-12 with the objective of enhancing the water use efficiency
filed with cost sharing and increases the area under micro-irrigation through improved
system to enhance access technologies.
to water during water | e In 2017-18, there has been allocation for implementation of micro-
stress period. irrigation under PMKSY, but the sanction is awaited.
2.8 Improve livestock health service delivery system
2.8.1 | Provide preventive health | ¢ Animal health- The department has established 11 Veterinary
services to reduce risks Hospitals, 62 Dispensaries and 82 Veterinary Health Centres & 16
from epidemics functional QCPs. These provide veterinary services (both clinical
medicine & surgical treatment) and consultancy to the livestock
farmers.
e Assistance to State for Control of Animal Diseases (ASCAD) —
e  Brucellosis Control Program (BCP)
e National Program on Classical Swine Fever Control Programme
e Foot and Mouth Disease Control Programme (FMD-CP)
e Peste des Petis Ruminants Control Programme (PPR-CP)
e Establishment and Strengthening of Veterinary Hospital &
Dispensaries (ESVHD)
2.9 Genetic Improvement of pigs and poultry
2.9.1 | Upgrade local pigs and | ¢ Piggery development
poultry through selective | ¢  Poultry development
breeding in pigs e RKVY
2.9.2 | Establishing small poultry | ¢ Ratan Tata Trust project
hatcheries and  supply | e Village Adoption programme
chicks to farmers e Poultry development
2.10 Production of quality fish seeds
2.10.1 | Establish fish hatcheries to | Incorporated under RKVY (On-going: 2 hatcheries completed in 2016-17;
produce fingerlings | 2 hatcheries in progress in 2017-18) and NABARD (proposal stage).
resistant to temperature
and supply to farmers.
2.11 Reclamation of derelict water bodies for fisheries development
2.11.1 | To develop 200 ha of | This activity is a component under the CSS "Blue Revolution" for which

derelict water bodies

proposals have been submitted. The total area for the development of
fishery activities has been increased from 9,243 ha in 2013-14 to
10,013.50 ha in 2017-18.
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Activity 3: Enhancing Extension Services

3.1 Institutional strengthening

3.1.1 | Strengthening of training | Agriculture Department:
centres, development of | ¢ Integrated Extension Training Centre (IETC) offers various
curriculum integrating CC programmes and courses (both short and long term) for capacity
concerns building and skill-up gradation of the students and extension

3.1.2 | Develop CC cell within the officers.
sector and develop HRD e Agriculture students, field officers and field functionaries have been
poIicY - benefitted by stipends and sponsored trainings.

3.1.3 | Training master trainers e The climate change cell has been established in the department and

nodal officer have been appointed.

Soil & Water Conservation Department:

e During 2017, training programme on 'Soil sample collection and
analysis' and Techniques of Soil Analysis for mapping & Fertility
Evaluation' were conducted.

Horticulture Department:

e Human resource development activities, which include training of
farmers, entrepreneurs and officials was conducted both under
MIDH and RKVY.

Animal Husbandry & Veterinary Department:

e  Agri— Research Training and Extension

a) Exposure visit of farmers
b) Training and Capacity Building
c) Technology transfer and extension

e Climate change cell has been established in the department and
nodal officer for climate change is appointed.

Fisheries Department:

e Transfer of developed techniques and technologies on different
aspects of freshwater aquaculture to small, marginal and
progressive fish farmers is regularly conducted throughout the
state. In 2017-18, capacity building and skill up gradation tasks were
also done under PMRKVY (Pradhan Mantri Rashtriya Krishi Vikas
Yojana).

e State Government, through gender budgeting, also did capacity
building of grass root women.

e C(Climate change cell has been established in the department and
nodal officer is also appointed. However, no special changes in HRD
policy have been made viz-a-viz climate change.

e No special training regarding climate change sensitization has been
done.

3.2 Crop diversification
3.2.1 | Timely supply of inputs to | ¢ Rubber Development Plantation Scheme and Coffee Development

farmers Development of
package of practices

schemes are taken up by the Department of Land Resources. Until
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Activities Undertaken

3.2.3 | Farmer trainings 2017-18, an area of about 18,000 ha has been developed under
rubber plantation and 4,900 ha for coffee development.

e Some work is also done under Seeds Programme (state funded) and
NFSM.

33 Resurgent and Promotion of millets

3.4 Awareness creation among farmers on technologies to adapt to climate change

3.4.1 | Production of extension | ¢ Under ATMA Scheme, Trainings of Extension Functionaries at
and training material on SAMETI, EEl & MANAGE levels, Training of Farmers, Demonstrations,
CC issues and impacts on Exposure visits, Mobilization of farmer groups, Farmer-Scientist
crops interactions, Kisan Melas, Farm Schools etc. are conducted every

3.4.2 | Conduct farmer trainings year.

e However, no particular training for understanding climate change
impacts and its adaptation and mitigation strategies have been
done.

3.5 Reduce weather related risks

3.5.3 | Supply of 100 weather | As of 2017-18, meteorological data is received by the department from
stations  (budgeted in | 17 observatories located at different altitudes of the state.
water chapter)

3.6 Risk Management to address crop failures

3.7 Crop zones

3.7.1 | Intensification of existing | « National Food Security Mission (NFSM): NFSM-Rice started in 2012-
crop zones programme 13, while NFSM-Pulses, coarse cereals and commercial crops from

3.7.2 | Cultivation of drought 2014-15. There has been a substantial increase in the rice
resistant crops production.

e System of Rice Intensification (SRI)

e Drought resistant crops

3.8 Jhum optimization
3.8.1 | Conversion of Jhum into | ¢ Under Integrated Farming System, fallow land was taken over by
permanent agriculture and cash crops such as black pepper, ginger, large cardamom etc.
promote integrated | ¢ In Fallow Management Programme under RKVY, trials,
farming of converted lands demonstrations and trainings on alder-based farming and
introduction of wild sunflower has been implemented. Fallow area
land was planted with Alder and other nitrogen fixing trees in jhum
field before abandoning them. Crop experimental trainings were
also conducted.

Soil & Water Conservation Department:

e Sustainable Land and Ecosystem Management in Shifting Cultivation
Areas of Nagaland for livelihood and ecological security (2015-16).

3.9 Post- harvest technology and value addition
3.9.1 | Intensification of cold

storage facilities

programme to  store
perishable horticultural

products

Agriculture Department:

Agricultural Marketing Scheme facilitates the farmers to dispose of
their surplus produce. In 2013-14, 15 number of go down-cum-rural
primary market has been constructed for storage and disposal of
their produce. In 2015-16, 10 number of storage/collection centres
have been developed for storing agriculture and allied products.
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Horticulture Department:

e In 2017-18, the department has taken up construction of 220 units
of functional pack houses covering all the districts, 1 unit of
Integrated Pack House at Mokokchung, 210 units of Low Energy
Cool Chambers and 88 units of low-cost preservation units in all
districts.

Fisheries Department:

e As of now, there is 1 cold storage unit in Dimapur, owned by
fisheries department. The existing cold storage will be proposed for
its revamping.

3.10 Mineral Mixture mapping

3.10.1 | Conduct mineral mapping | ¢ Soil Chemistry Laboratory at Medziphema regularly does the soil
to know type of mineral analysis for major soil nutrients viz. Nitrogen, Phosphorus and
deficient in soils. Potassium.

3.10.2 | Supply specific mineral | ¢ Under Soil Health Card Scheme, during 2016-17, 22282 soil samples
mixture to farmers were collected and analysed. Target for 2nd cycle of 1st year 2017-

18 for the state was allotted 12498 samples.

3.11 Fodder development

3.11.1 | Study the scope for | ¢ Fodder Development
establishing fodder banks

3.11.2 | Conduct pilot projects

5A.5 GAP ANALYSIS

Type Gaps Issues ‘
Technical/ Lack of post-harvest management facilities, | Lack of market opportunities.
Infrastructural | value addition/ processing units Low farmer income.

Road Connectivity Spoiling food / Less shelf life of produce.
Lack of irrigation infrastructure High dependency on rain for agriculture.
Financial Low penetration of micro-irrigation
Lack of Research on climate change Less understanding reflects in policy and
decision making.
No Crop Insurance (lack of funds with state | No risk mitigation strategies
Policy & government, policy gap)
Regulatory Use of chemicals like DDT, excessive use of | Problem in obtaining organic certification
fertilizer & pesticides in some regions
Depleting soil quality
Institutional Lack of skilled human resource Shortage of field staff
Lack of coordination among the departments Scheme convergence, low integrated
approach
Socio- Lack of alternate livelihood Unsustainable Jhum cultivation
Economic/ Subsistence agriculture Lack of commercialization of agriculture
Cultural
produce
Feed & fodder shortage Low animal health and productivity
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5A.6 SECTOR - PLAN

5A.6.1 Future Plan to Meet NDC and SDG

Agriculture and allied departments are already implementing several programs having adaptation as their
major component. Still there is a need to strengthen the Climate Change perspective and a Sustainable
Agriculture approach. As per FAO, the Sustainable Food and Agriculture approach has five basic
principles:

e Improving efficiency in the use of resources

e Taking direct actions to conserve, protect and enhance natural resources

e Must protect and improve rural livelihoods, equity and social well-being

e Enhancing resilience of people, communities and ecosystems

e Responsible and effective governance mechanism

While implementing the existing programs or the new activities, the state will try its best to keep up with
the principles listed, for a sustainable as well as holistic development.

The Government of Nagaland has taken the following initiatives to show its commitment towards
Nationally Determined Contributions (NDCs) and the Sustainable Development Goals (SDGs):

5A.6.2 Situational Analysis - NDC Perspective

NDC Commitment

Key initiatives by the state

To Lo cdmet G oo dvmes G e  Reducing emission from agriculture and animal husbandry

enhancing investments in development
programmes in sectors vulnerable to

sector by adopting climate resilient best agricultural
practices

climate change, particularly agriculture. * Promotion of organic farming,

e Jhum optimization

e Emphasizing and promoting temperature tolerant and
water stress resistant varieties

e Increasing income and mainstreaming of alternative
livelihood opportunities for agriculture dependent

communities.

5A.6.3 Specific Targets under SDG for the Sector

SDG Goals Targets

All the targets listed in Goal 2 °

Key initiatives by the State ‘

Gl (i e Increasing production of agriculture

and horticulture crops, crop

achieve food security
. intensification
and improved

nutrition, and e Risk management

e Up scaling fisheries and animal

promote sustainable
husbandry sector

agriculture
e Improved storage facilities
By 2030, substantially increase water- i ici i

Goal 6:Ensure 1 s y ” ) Increasing efficiency in water usage for

. use efficiency across all sectors an irrigation.
availability and y N . | : Irrigation

. ensure sustainable withdrawals an i i

SuEE Water harvesting techniques
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SDG Goals Targets Key initiatives by the State

management of | supply of freshwater to address water e Integrated watershed management
water and sanitation | scarcity and substantially reduce the approach
for all number of people suffering from e Spring shed development

water scarcity

By 2030, halve per capita global food e Upgrading and increasing the number

Goal 12:Ensure ]
. waste at the retail and consumer of warehouses and cold storage
sustainable
. levels and reduce food losses along facilities.
consumption and s B I o
. roduction  an su chains, iti
production patterns p ' pply e Value addition of products and market
including post-harvest losses linkage.

5A.6.4 Description of Activities

AG-A/01: Strategic review and assessment of State Agriculture Policy and Vision
documents in the light of climate change adaptation. Strengthening of
research institutions and implementing agencies

For better planning, fund allocation and implementation of activities related to climate change
adaptation, it is crucial that climate-smart agriculture strategies be mainstreamed into State Agriculture
Policy, Vision-2025 Agriculture document, expenditure and planning framework. Along with the revised
State Action Plan on Climate Change, Agriculture department, in coordination with other line
departments, after thorough review, will specify goals and targets, so as to guide the departmental
actions in right direction. In addition, institutional strengthening of SASRD, ICAR, KVKs etc. will be done
and research on impacts of climate change and its vulnerability on agriculture and allied sector in
Nagaland will be given due attention.

Direct & Co-benefits:
e Institutional and policy strengthening

AG-A/02: Research and documentation for temperature resistant and water
stress resistant varieties in all the major crops of the state. Research
and pilot testing for climate smart technologies and practices.

The research institutes and the department will undertake research for introducing temperature tolerant
and water stress resistant varieties and promoting indigenous strains to cope with the climate change.
The documentation has already been carried out for rice varieties. The department will further improve
on its work and will also include other major crops of the state.

These research institutes and KVKs will also be responsible for pilot testing of climate smart technologies
& practices, and then demonstrate/ upscale the effective ones.

Direct & Co-benefits:
e Assessing efficacy of climate smart technologies and practices in the state

o  Skill and capacity building
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AG-A/03: Promotion of Organic farming and Implementation of agriculture best
practices like Crop Diversification, Integrated Farming System, Agro-
forestry etc.

Organic farming increases the soil organic carbon, leads to lower GHG emission, enhanced carbon
sequestration and has additional benefits to the biodiversity. Therefore, increasing area under organic
farming in the state is one of the key priorities. Farmers will be encouraged to adopt organic farming
along with agricultural best practices such as zero or minimum tillage, mulching etc. Many farmers
practice mono-cropping, which is not good for soil and is also very vulnerable to crop failure. Therefore,
such farmers will be encouraged to diversify their crops and also go for fisheries, animal husbandry or
horticulture simultaneously. Up gradation of existing laboratories such as Bio control, tissue culture, Bio-
fertiliser, soil testing, organic fertilizers lab etc. will also be undertaken.

In collaboration with Dept. of Forestry, Horticulture and Land Resources, Agro-forestry will be promoted
on large scale.

Direct & Co-benefits:
e Reduction in risk and diversification of sources of farmers income
e  Opportunity for farmers to venture into emerging organic produce market
e Increasing soil carbon and enhanced carbon sequestration

AG-A/04: Jhum optimization, organizing awareness programme on sustainable
Jhum practices, Fallow land management

Under NAFCC (National Adaptation Fund for Climate Change) funding, the state has initiated a project on
gene pool conservation of indigenous rice varieties. In this project, varieties that are climate resilient will
be promoted by seed exchange programmes with local communities engaged in both jhum and terrace
cultivation. The sustainable jhum system will also be encouraged. Main objectives of this project are:

a. Genetic resource of traditional rice varieties conservation and propagation of increased
number of varieties.

b. Jhum optimization (increased jhum cycle and matching specific site conditions with traits of
different rice varieties) through area treatment, increase in soil productivity and use of green
energy.

¢. Enhance understanding and capacity of people dependent on Jhum in management of genetic
and other natural resources under climate change scenario.

d. Providing comprehensive risk coverage.

The project will be implemented in ten villages spreading over five districts of Nagaland, namely -
Tuensang, Wokha, Zunheboto, Mokokchung and Kohima, for a period of 3 years.

Direct & Co-benefits:
e Increase in Jhum cycle will lead to less forest and soil degradation
e Effective risk management
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AG-A/05: Risk Management and Establishment of efficient weather warning
system

Risk management is another key priority area of the department. In the recent times when rainfall has
become extremely erratic, the area under cultivation, especially the rainfed agriculture areas have
become highly vulnerable to crop failure. To tackle this, the department will also update the agriculture
contingency plans and will train the farmers regarding the same. Under NAFCC’s Gene Pool Conservation
project, comprehensive risk coverage (life, crop productivity, weather market risks etc.) will be provided
to farmers and the number of marketable varieties will be increased with collective marketing for
increased livelihood and income generation.

In addition, efficient warning systems would be established for reduction in weather related risk.

Direct & Co-benefits:
e Reduced cases of crop failure
e Sufficient food production

AG-A/06: Promotion of high yielding local varieties that are climate resilient,
Certification and Seed production

The Department of Agriculture has identified around 876 varieties of rice in the state. Out of these, many
have been categorized as climate and water resilient. The state is further planning to promote these
varieties that are having high yield and can withstand abrupt climatic conditions. Under NAFCC’s Gene
Pool Conservation project, genetic resource of traditional rice varieties will be conserved and increased
number of crop varieties is propagated under integrated rotational farming systems for nutritional and
food security, resilience to climate change and reduced production risk.

Direct & Co-benefits:
o Reduced cases of crop failure
e  Will ensure food security

AG-A/07: Implementing people centric watershed development approach,
building efficient rain water harvesting system, spring shed
development, promoting traditional systems such as Zabo

Watershed management is one of the key areas for climate resilient agriculture. Sustainable land and
water management increases the amount of carbon sequestered in the soil, enhancing the soil nutrients
and its water retention capacity. The Government of Nagaland is determined to implement people
centric integrated watershed development in rain-fed areas, through convergence of various schemes
like PMKSY, MGNREGA etc. and Department of Agriculture, Land Resources and Soil & Water
Conservation. Proper building of infrastructure will be done to cope with excess rain water and
traditional rain water harvesting systems like Zabo will also be promoted.

Direct & Co-benefits:
e Increased water availability of water in dry months

e Improved land characteristics and less soil erosion
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AG-A/08: Up scaling micro-irrigation techniques such as drip irrigation, gravity
fed irrigation, bamboo watering sticks; pitcher irrigation etc.

Up scaling of micro-irrigation techniques in the light of ‘More Crop per Drop’ will be undertaken by the
Department of Agriculture, Horticulture and Land Resources. A proper mix of modern as well as
traditional techniques of micro-irrigation will be implemented based on feasibility, to maximize the water
use efficiency.

Direct & Co-benefits:
e Increased water use efficiency

AG-A/09: Agriculture mechanization, Innovation and testing in line of Women
friendly farm machines

Farm mechanization plays a crucial role in enhancing the farmer’s efficiency. In many districts’ farmers
cannot afford the machineries. Therefore, the department will support the farmers by up scaling the
establishment of Custom Hiring Centres (CHCs) to make scope for hiring the machinery at affordable rates
and provision of subsidies for machinery.

Since a large share of agriculture work force is women, efforts will be made in increase the ease of
machine working through innovations, testing and trainings.

Direct & Co-benefits:
e Farmer efficiency will increase and they will get more time to engage in other activities.

AG-A/10: Increasing area under high value horticulture crops suitable for the
state like Rubber, Coffee etc.

To increase the farmer’s income and crop diversification, the Department of Horticulture and Land
Resources will work for increasing the area under horticulture and other crops having high value such as
Coffee, Rubber, Pineapple, Passion fruits etc. Emphasis will also be given on expanding floriculture, spices
and medicinal plant cultivation.

Direct & Co-benefits:
e Increase in farmer income.
e Increased production of horticulture crops in the state.

AG-A/11: Developing climate smart fisheries and aquaculture and conservation
of declining indigenous species of the state with public participation

The department of fisheries will try to improve efficiency in use of natural resources to produce fish and
other aquatic food and maintenance of resilient aquatic system and communities that rely on fisheries
for their livelihood. Also, Nagaland has several indigenous fish species, some of which have become
threatened due to pollution, over exploitation coupled with encroachment, diseases and introduction of
exotic varieties. The task of conservation of such species will also be undertaken.
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Direct & Co-benefits:
e  Will provide better support for fish farmers
e Conservation of indigenous fish species

AG-A/12: Expansion of area under fisheries in Nagaland and development of
cold-water fisheries for promotion of economically important food
fishes

The fisheries currently in the state is very less as compared to its identified potential. One of the major
tasks of the department will be the expansion of areas under fisheries. In the hilly regions, emphasis will
be given towards development of cold-water fisheries.

Direct & Co-benefits:
o  Will contribute to the total food production of the state.

AG-A/13: Adoption of best practices for management of waste, manure and
grazing intensity

Practicing proper manure management techniques such as shortening of storage duration, use of
anaerobic digesters, covering the storage using separators etc. can greatly reduce methane emissions.
Use of anaerobic bio-digesters can produce biogas, which can be used for the purpose of domestic
cooking. The department will promote such practices in the state.

The state will also emphasize on regulation of grazing intensity by sustainable livestock distribution and
practicing rotational grazing system combined with a seasonal use of land.

Direct & Co-benefits:
e  Will greatly reduce GHG emissions and regulate grazing intensity
e Communities can undertake Biogas production as an alternate fuel

AG-A/14: Attaining self-sufficiency in production of good quality feed and fodder
for livestock and poultry

To address the feed and fodder deficiency, the department of animal husbandry and veterinary is
planning to set up Feed & Fodder Banks, increase area under feed and fodder plantation and promote
local fodder varieties. Emphasis will also be given on improvement of animal nutrient as it greatly affects
their health and productivity. Proper dietary changes also result in reduced methane emission due to
enteric fermentation.

Direct & Co-benefits:
e Improve animal health and productivity
e Reduced GHG emissions
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AG-A/15: Advancement in management of livestock and poultry issues - Animal
health & Genetic improvement

To minimize the impact of climate change, heat stress and vector borne diseases on animal health, the
department will take measures to improve surveillance and response capacity, support eradication and
control of priority disease, ensure vaccination of farm animals, provide ideal shelters for livestock and
modify the dietary habits. Strategies to improve livestock breeding and genetic improvement will also be
given due attention.

Direct & Co-benefits:
e Improved health of livestock would increase farmer profits
e Reduction in livestock epidemic cases and zoonotic diseases

AG-A/16: Institutional Strengthening, organizing training & skill development
programme on Climate Smart Agriculture in context of Nagaland for
extension officers and farmers

Institutional strengthening and capacity building are extremely important for smooth conduct of
activities. Capacities within the agricultural and allied departments will be developed to gain knowledge
on climate change and advise farmers on right adaptation practices. Special training programs on Climate
Smart Agriculture will be conducted for extension officers, field staff will be conducted.

Direct & Co-benefits:
e  Capacity building and training to farmers and field officials.

AG-A/17: Up gradation of post-harvest infrastructure facility by increasing the
number of warehouses and energy efficient cold storages

Due to shortage in number of warehouses and cold storage facilities in the state, a considerable amount
of food gets wasted due to spoiling. To tackle this, Agriculture and allied departments will set up
warehouses and cold storage facilities at multiple locations in the state. Emphasis will be given in making
these facilities energy efficient. In addition, processing units for value chain addition will also be
established.

Direct & Co-benefits:
e Storage protects the quality of perishable and semi-perishable products from deterioration.
e Storage of food crops ensures a continuous flow of goods in the market (also acts as buffer
stock in times of emergency).

AG-A/18: Establishment of market linkage and smoothening of agriculture value
chain. Encouraging entrepreneurship and youth involvement

The government will ensure better returns to the farmers by establishing market linkages and
smoothening of agriculture value chain. In addition, setting up of co-operatives, Gl tagging for indigenous
products of the state, strengthening of Agri Expo, up scaling the use of ICT for real time information

system, encouraging entrepreneurship and youth involvement will also be undertaken.
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Direct & Co-benefits:
e Increasing market opportunities for farmers along with ease of access
e Increase in farmers income

5A.6.5 Linkage of Proposed Activities:

Activity Code Climate Linkage/ Priority NDC Linkage SDG Linkage

AG-A/01 High Direct -
AG-A/02 High Indirect -
AG-A/03 Very High Direct SDG Goal -2, 13, 15, 3
AG-A/04 Very High Direct SDG Goal -2, 13, 15
AG-A/05 High Direct SDG Goal-2,1
AG-A/06 Very High Direct SDG Goal-2,1
AG-A/07 Very High Direct SDG Goal-2,1,6
AG-A/08 High Direct SDG Goal-2,6
AG-A/09 Medium Direct SDG Goal-2,5
AG-A/10 Medium Direct SDG Goal-2, 1, 15
AG-A/11 High Indirect SDG Goal-2, 1, 14
AG-A/12 Medium Indirect SDG Goal -2, 14
AG-A/13 Very High Indirect SDG Goal —13,12,7
AG-A/14 High Indirect SDG Goal - 13, 15
AG-A/15 High Direct SDG Goal-2,1, 3
AG-A/16 High Indirect -
AG-A/17 High Direct SDG Goal-2,1
AG-A/18 Medium Direct SDG Goal-2,1
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5A.6.6 Synopsis of Proposed Activities

Activity

Name of
Scheme
/Program
me from
which the
fund can

be
accessed

Amoun
t likely
from
State
Budget
(2021-
30) in
Lakh
INR

Implementing
Department

1 AG- Strategic review and - AD 11,000 Dept. of
A/01 | assessment of State Agriculture &
Agriculture Policy and Vision Allied Sectors
documents in the light of
climate change adaptation.
Strengthening of research
institutions and
implementing agencies
2 AG- Research and documentation - AD 20,000 Dept. of
A/02 | for temperature resistant and Agriculture
water stress resistant
varieties in all the major
crops of the state. Research
and pilot testing for climate
smart technologies and
practices
3 AG- | Promotion of Organic farming NMSA, AD, 40,000 Dept. of
A/03 | and Implementation of MoVCD, M ’ Agriculture,
agriculture best practices like RKVY, Horticulture,
Crop Diversification, SMA Fisheries,
Integrated Farming System, AH&V, Soil &
Agro forestry etc. Water
Conservation
Dept.
4 AG- | Jhum optimization, organizing | NAFCC, AD, 100.000 Dept. of
A/04 | awareness programme on Jhum Mi ’ Agriculture, Soil
sustainable Jhum practices, Fallow & Water
Fallow land management. Managem Conservation
ent Dept.
5 AG- Risk Management and NSDMA, AD 20,000 NSDMA,
A/05 | Establishment of efficient | Meteorol Meteorology
weather warning system ogy
6 AG- Promotion of high vyielding NFSM, AD 5,000 Dept. of
A/06 | local varieties that are SMSP, Agriculture
climate resilient, Certification RKVY
and Seed production Seed
Program
7 AG- Implementing people centric PMKSY, AD 6,000 Dept. of
A/07 | watershed development RAD Agriculture,
approach, building efficient (NMSA) Dept. of Land
rain water harvesting system, Resource, Soil
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Activity

Name of
Scheme
/Program
me from
which the
fund can

be
accessed

Amoun
t likely
from
State
Budget
(2021-
30) in
Lakh
INR
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Implementing
Department

promoting traditional & Water
systems such as Zabo. Conservation
Dept.
8 AG- Upscaling micro-irrigation MIDH, AD 10,000 Dept. of
A/08 | techniques such as drip PMKSY Agriculture,
irrigation, gravity fed Horticulture,
irrigation, bamboo watering Dept. of Land
sticks; pitcher irrigation etc. Resource
9 AG- | Agriculture  mechanization, SMAM, AD, 20,000 Dept. of
A/09 | Innovation and testing in line RKVY Mi Agriculture
of 'Women friendly farm
machines'.
10 AG- Increasing area under high MIDH, AD 8,200 Dept. of
A/10 | value horticulture  crops RKVY, Horticulture,
suitable for the state like State Dept. of Land
Rubber, Coffee etc. Scheme Resource
11 AG- | Developing climate smart Blue AD 6000 Dept. of
A/11 | fisheries and aquaculture and | Revolutio Fisheries
Conservation of declining n, RKVY
indigenous species of the
state with public participation
12 AG- | Expansion of area under Blue AD 3000 Dept. of
A/12 | fisheries in Nagaland and | Revolutio Fisheries
development of cold-water n, RKVY
fisheries for promotion of
economically important food
fishes
13 AG- | Adoption of best practices for - AD, 2,000 Dept. of Animal
A/13 | management of  waste, Ml Husbandry &
manure and grazing intensity Veterinary
14 AG- | Attaining self-sufficiency in Fodder AD, 5,000 Dept. of Animal
A/14 | production of good quality | Developm Ml Husbandry &
feed and fodder for livestock ent Veterinary
and poultry
15 Advancement in ASCAD, AD 8,000 Dept. of Animal
AG- | management of livestock and ESVHD Husbandry &
A/15 | poultry issues - Animal health Veterinary
& Genetic improvement
16 AG- | Institutional Strengthening, NMAET AD 10,000 Agriculture and
A/16 | organizing training & skill ’ allied Depts.

development programme on
Climate Smart Agriculture in
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Activity

Name of
Scheme
/Program
me from
which the
fund can

be
accessed

Typ
(<]

Propos
ed
Budget
(2021-
30) in
Lakh
INR

Amou
nt
likely
from
Centr
El
schem
e
(2021-
30)in
Lakh
INR

Amoun
t likely
from
State
Budget
(2021-
30) in
Lakh
INR

Implementing
Department

context of Nagaland for
extension officers and
farmers
17 AG- | Up gradation of post-harvest RKVY, AD 22,000 Dept. of
A/17 | infrastructure facility by MIDH Agriculture,
increasing the number of Horticulture,
warehouses and  energy Fisheries,
efficient cold storages AH&V
18 AG- | Establishment of market NeGPA, AD 20,000 Dept. of
A/18 | linkage and smoothening of RKVY Agriculture,
agriculture  value  chain. Horticulture,
Encouraging Fisheries,
entrepreneurship and youth AH&V
involvement.
TOTAL 316,200
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5B. STATE MISSION ON FOREST RESOURCE AND
BIODIVERSITY

5B.1 SECTORAL OVERVIEW:

Nagaland, with a total forest cover of 12,489 sq km, has its 75.33% area under forest. On inclusion of tree
outside forest area of 379sq km, the total forest and tree cover becomes approximately 1.60% of India’s
total forest and tree cover. Percentage wise, it stands at 7" position in the country for its total forest
cover. Per capita forest and tree cover in the state is 0.65 ha as compared to the national average of 0.06
ha. The total carbon stock of forest in the state is 125.06 million tonnes (458.55 million tonnes of CO,
equivalent) which is 1.76% of total forest carbon of the country. According to Champion & Seth
classification, following types of forest exist in the state (Source: ISFR 2011):

Tropical Semi Evergreen Forest (16.34%)
Tropical Moist Deciduous (47.43%)
Subtropical Broad-leafed Hill Forest (15.56%)
Subtropical Pine Forest (7.49%)

Montane Wet Temperate Forest (12.69%)
Tropical Wet Evergreen Forest (0.49%)

S0 a0 T

Status of Forest Area

In Nagaland, forest area is approximately 8,629 Reserved Forest & Protected Purchased

sq km, which is nearly 52.04%of the total state Wildlife Sanctuary ~ Forest Forest St

area. Of this only 11.70% is owned by the 3% 1% 2% Eontrollad

government, while 88.30% is owned by either (Private

private individuals or communities. In the Degraded owned)
L. X 13 Forest 6%

adjoining diagram™, the degraded forest (33%) 339

and Virgin forest (55%) represents the private/

community owned forest area. Since, the forest Virgin

area under the government control is limited; Forest

many departmental activities could not be taken 55%

up in private lands. Therefore, the department
purchases some area from private owners to
take up activities like plantation and

o ] ) Figure 28: Distribution of Forest Area in Nagaland
biodiversity conservation.

Bsource: Forest Annual Administrative Report 2017-18
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Status of Forest Cover

Out of the total forest cover of 12,489 sq km, about 1,279 sq km is very dense forest, 4,587 sq km is
moderately dense and 6,623 sq km is open forest (ISFR 2017). However, as compared to 2015
assessment, there has been a decrease of about (-450 sq km) in total forest cover (as per ISFR 2017). If
the loss of scrub land is also considered, the total loss amounts to 564 sq km.

Furthermore, in recent years, there has been a continuous decline in forest cover in the state. Figure2914
shows the trends in different forest types along with total forest cover from 2009 till 2017. Except for
very dense forest, the other forest types are decreasing rapidly. According to the ISFR data, there has
been a 7.24% decline in total forest cover of the state from 2009 to 2017, (Change in Very dense forest
(+0.39%); moderately dense forest (-6.33%); Open forest (-9.19%)), while the non-forest area has
increased by 31.30%. Between 2015 and 2017, heavy scrub growth has been reported. Furthermore, the
non-forest area is increasing rapidly, which signifies rapid change in land use pattern in recent years.

Total Forest Cover
Very Dense
Moderately Dense
Open Forest

Scrub

Non Forest

0 2 4 6 8 10 12 14 16
Area (000" Km 5q.)

W 2017 2015 2013 w2011 m2009

Figure 29: Changing trends in different forest categories from 2009 to 2017

Biodiversity of Nagaland

Due to its wide range of climatic conditions, elevation gradients and vegetation types, the state holds a
remarkable floral and faunal diversity. As a result, it lies in the Indo-Burma Biodiversity Hotspot. The state
is reported to have 2,431 plant species belonging to 963 genera & 186 families, 360 species of orchids, 22
species of bamboo, 67 species of mammals, 149 species of fish and 65 species of birds. Many of these
species are endemic in the state.

Nagaland is the home to the world’s biggest and tallest Rhododendron tree (discovered in 1993 &
featured in the Guinness Book of World Records), endemic rhododendron species such as ‘Rhododendron
wattii” and ‘Rhododendron elliottii’, rare and threatened orchids such as ‘Cymbidium Tigrinum’,

Ysource: ISFR Reports
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‘Bulbophyllum rothschildianum’, ‘Ranenthuraim schootiana’ etc. It is also famous for Melhite Lha (paddy)
species and Naga King Chilly.

The state houses endemic bamboo species such as ‘Bambusa nagalandea’, ‘Bambusa alemtemshii’,
‘Bambusa mokokchungeana’, ‘Cephalostachyum longwanum’. Bamboo is highly versatile resource with
attributes that - can help in the mitigation of climatic change, control of environmental degradation and
have varied uses and applications with products ranging from traditional handicrafts and daily use items
to modern engineered scientific products. As per the ISFR Report 2017, the Bamboo bearing area within
the forest area of the state increased from 4,902 sq km in 2011 to 6,025 sq km in 2017 (3.84 % of India’s
total Bamboo bearing area within the forest).

Nagaland is famous for Blyth’s tragopan (a vulnerable species of pheasant and the State bird of
Nagaland), Amur Falcon (the state is also known as “Falcon Capital of the World”) and The Great Indian
Hornbill. 1t harbours threatened animals and birds like the Tiger, Elephant, Hoolock Gibbon, Sloth Bear,
Spotted Linsang, Tiger Civet, Blythe’s Tragopan, Mrs. Hume’s Bartailed Pheasant and is also the home to
three different species of bees.

Forest Ecosystem Services & Increasing Anthropogenic Pressure:

In Nagaland, the livelihood of people living close to or within the forest is inextricably linked to forest

ecosystem. The forest provides following ecosystem services:

Provisioning

People living in and
around forests in
Nagaland, rely heavily
on NTFPs {Non-Timber
Forest Produce) as a
critical component for
their sustenance.
These involve a large
variety of seasonal
products. As a result,
their returns are
frequent & relatively
continuous, and these
provide food security
to a huge chunk of low
income population.
Besides, forest also
provide them with
Bamboo, medicinal
plants etc.

G

&

Regulating

The forest in Nagaland
acts as a major carbon
sink {458.55 million
tonnes of CO,
equivalent), thereby
mitigating the climate
change risks.

Due to their water
retention capacity,
they store the rain
water, releasing it
gradually.

They also play a crucial
role in air & water
purification, regulation
of temperature &
rainfall, pollination and
control of soil erosion
and landslides.

Supporting

Nagaland is home to
a large number of
species of flora and
fauna. The forest
helps in maintaining
this biological
diversity, provide
habitat for
migratory species
and maintain the
viability of gene-
pool.

Cultural

The serene
atmosphere of the
state, with its high

spiritual and
aesthetic value,

provides an

excellent
recreational
opportunity. People

from around the
world come to

Nagaland to
experience the rich

tribal culture of the
state and its
picturesque
landscapes.

Figure 30: Forest Ecosystem Services & Increasing Anthropogenic Pressure
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Due to increasing anthropogenic activities, the ecosystem is under huge stress. This often results in forest
degradation. According to Millennium Ecosystem Assessment (MEA), biodiversity plays a major role
in ecosystem services and 60% of the ecosystem services are deteriorated or overused. Some of the
major drivers relevant to the states are listed in the table below. As a result, there is reduction in the
capacity of forest ecosystem in rendering its services. In the long run, this degradation often leads to full
scale deforestation.

Human Induced Natural

" e Unsustainable fuel wood and timber extraction. e Increasing temperature

§ e Unsustainable Jhum Cultivation e Erratic precipitation patterns.

5 e Forest fires (due to slash and burn) e Wildfires

*8‘ e Unplanned infrastructure & development activities. e Pest outbreaks

-5 e Monoculture plantation e Spreading invasive species, weeds.
e Forest fragmentation.

= .| ® Population growth, unsound policies, illegal mining, civil conflicts.

b5 % § e Poverty, household behaviour, lack of investment and financial resources.

g S ® lllegal animal trade, human wildlife conflict.

Due to the committed efforts of the department & communities, and their attachment towards the
forest, very dense forest in the state is conserved to a large extent. However, the effects of enlarging
footprints of the community can be clearly seen by the increase in non-forest area.

5B.2 IMPACT OF CLIMATE CHANGE

The impacts of climate change are likely to heighten the human induced pressure on forest ecosystem,
thereby causing further damage to forest cover and biodiversity. This would result in more deforestation
causing carbon emissions. A study predicted that the forest cover in Nagaland will be around 12,293 sq
km in 2025 with net rate of deforestation being 0.03% (Reddy et. al, 2017).

While discussing climate change and forest, it is

important to understand that there is a two-way s

(A
W

relationship between them. Tackling the Forest ;

negative impacts of climate change through both Degradation,
Forest Fires

Decreasing Carbon
Sink, Increasing

mitigation and adaptation is one of the key GHGs

characteristics of a healthy forest. On the other
hand, forest degradation, deforestation and
forest fires results in emission of GHGs and

reduction in adaptive capacity of both ecosystem Aggravation of
and society. This leads to aggravation of negative Cllmate change
impacts

impacts of climate change and this forms a

positive feedback loop as shown in the adjoining

figure. Figure 31: Positive feedback loop in relation to climate

change and forest
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As already discussed in the state vulnerability chapter, the mean annual, minimum and maximum

temperatures are going to increase, in both RCP 4.5 and RCP 8.5 scenarios. The rainfall in the state

towards mid-century is likely to increase by 4.77% in RCP 4.5 scenario and by 10.84 % in RCP 8.5 scenario.

This would impart some serious impacts on both forest & biodiversity as well as forest dependent human

activities.

Projected Variability

Projected change in
Temperature

Under RCP 4.5
Trmax 1.60°C; Tysin: 1.64°C
Under RCP 8.5
T 2499 T 2:54°C

Projected annual precipitation
changes (increase by)

Under RCP 4.5
Increase by 4.77 %
Under RCP 8.5
Increase by 10.84%

Frequency of one day
Maximum Precipitation, warm
nights and hot days increased

The alteration in temperature,
precipitation and increasing CO,
level, is likely to impact the
growth, productivity and
regenerative capacity of many
tree species. This is likely to alter
the function and composition of
forests.

Shifting of both floral and faunal
species towards higher altitudes.

More frequent outbreaks of pest
(suited to warmer temperatures)
attack and increasing invasive
species and weeds.

Increasing frequency and intensity
of forest fires.

Forest fragmentation leading to
habitat loss and changes in
migratory pattern of animals and
birds.

5B.3 KEY ISSUES AND CHALLENGES

Area Challenges

Decline in provisioning services of
the forest such as NTFPs, medicinal
plants etc.

Disruption in water cycle and
retention capacity of soil leading to
increasing soil erosion.

This is going to have serious
implications on agriculture fields,
urban infrastructure.

Increasing incidences of natural
disasters like landslides.

High impact on agriculture yield and
infrastructure.

Threats to livelihoods and cultural
practices of indegenous people
living in forest areas.

Weakening local economies can
trigger social conflicts over natural
resources.

Can cause population
displacements.

Forest Degradation — In the past decade, due to increasing human interventions like over-
grazing, illegal felling, forest fires and diversion of forest land, there has been a huge loss of
forest in Nagaland, both in terms of quality and quantity.

Policy/
Regulatory

Fuel wood Requirement — In Nagaland, about 46.60% of rural and 13.50% of urban
households, still depend on firewood for cooking (NSSO-68 Round Survey). Also, the firewood
usage here is comparatively higher (170 kg/ household/ month) as compared to 100-150 kg/
household/ month, in other states. This not only creates huge pressure on the forest, but also
on the revenue of the state as around 47% of firewood used is collected for free.

Habitat fragmentation — One of the major issues as a consequence of forest degradation is the
wildlife habitat fragmentation. Increasing human interventions for jhum land &fuel wood,
along with unplanned development results in isolation of wildlife habitats into small patches.
The absence of free paths for their movement results in increasing human wildlife conflict and
leaves these species in a threatened state.

Socio- Unsustainable Jhum Practice — In the present times, due to increasing population and poor
cultural yield, the jhum practice is becoming highly unsustainable, as the periodicity of jhum cycle,
which was previously 8 to 20 years, has now been reduced to 3 to 5 years in certain regions. In
the absence of proper care, this practice of slash and burn results in deforestation, forest fires,

and flora & fauna loss.
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Area Challenges

Technical

Forest Fires — The incidence of forest fire in the state have increased. As per the Forest Survey
of India’s report on ‘Vulnerability of India’s Forest to Fire’, all the districts of Nagaland are
highly vulnerable to forest fire. Number of forest fire cases is very high during mid-February to
April end, during which burning in Jhum field also takes place. The number of forest fire alerts
using MODIS (Moderate Resolution Imaging Spectroradiometer) during 2013 to 2017 are
(Source: ISFR 2017):

Year

2013 2014 2015 2016 2017

No. of forest fire alerts

846 886 722 678 930

5B.4 PROGRESS MAPPING (IN LAST 5 YEARS)

5B.4.1 Physical Progress

The table below shows the physical progress (from 2013-14 to 2017-18) made by the department against
the strategies listed in SAPCC Phase 1. Out of the total 16 strategies proposed, following 13 activities

have been undertaken.
Key Strategies

Convert 25% of total Jhum
area to secondary forest in
Nagaland

Activities Undertaken ‘

Afforestation in jhum areas — 5,553 ha
Management and interventions for
improvement of forest health.

reinforcing forest protection and

Protecting existing forests/

Total area of covered — 5,151 ha

Conserving existing carbon | 1. Construction of Central Nursery and Green House.
pool (30,000 ha) 2. Identification, protection and conservation of community forests and
biologically rich areas through signing of MOU with the village community.

3. Creation of Nurseries and production of high-quality seedlings.

Increasing  forest area/ | Afforestation in degraded areas — 3,702 ha
Expanding carbon sink Road-side plantation — 500 km

Under the national afforestation programme, all Centrally Sponsored Schemes

(CSS) are clubbed and implemented through Forest Development Agency (FDA)

by forming Village Forest Committees (VFC/JFMC) which allows greater

participation of local community.
Wildlife &  Biodiversity | 1. Habitat improvement in about 12,100 ha.
Conservation 2. Fodder & Prey base improvement in 8,500 ha.

3. Management of protected areas are supported through CSS viz.
‘Integrated Development of Wildlife Habitat’, ‘Human Animal Conflict
Mitigation’ and ‘Project Elephant Scheme’.

4. Habitat Management and recovery programmes such as protection and
conservation of migratory bird Amur falcon, hoolock gibbon, great Indian
hornbill, tragopan bird, protection and management of elephants in the
wild and in captivity, etc.

5. Construction of water harvesting pond.

6. Study & preservation of Amur Falcon -Migratory bird.
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Activities Undertaken

Supply of LPG to the villages that are preserving Community Biodiversity Areas.

Building (Establishment of
Centre for Environment &

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)

forests Total 1,182 No. improved portable cook stove were distributed to households
in last 5 years.
Energy plantation (fuel wood & fodder) — 240 ha.

Awareness &  Capacity | 1. Special Training for officers and executive staffs within and outside the

state.

2. Training & Seminars for the Executive Staffs and Village Level Communities
and JFMCs associated with the conservation of bio-diversity and
environment in local level.

3. Purchase of training equipment and training kits.

Awareness and training on fire incident safety measures.

5. Training of eco club measures.

e

Total trainings conducted — 65 numbers

Soil & Moisture
Conservation

Identification and protection of drinking water source including soil erosion
control measures. A total of 740 units of works such as check dams, gabion
structures, gully plugging, staggered trenching, contour trenching, vegetative
measures, hedgerows etc. have been undertaken.

Commissioning Related
Research

1. Documentation of Community Conserved areas

2. Documentation on man and animals’ conflicts

3. Documentation of Medicinal Plants of Nagaland

4. Construction of Herbarium and purchase of Herbarium Cabinets.

Total 3,312 number of commissioning related works.

Other achievements/ interventions taken up by the state in regard to forest and climate change are:

Community Conserved Areas (CCAs)

The conservation of common pool resources by local communities has a long history in Nagaland. Several

conservation initiatives have been traditionally practiced and initiated by community organizations like

youth organization, women groups, religious/cultural groups and village councils. Nagaland has 407
documented CCAs out of which 343 CCAs (84.3 %) were self-initiated while 62 were initiated by the
government. Majorly, these CCAs have been formed with the objective of — addressing increasing forest

degradation, declining number of wildlife species, excessive hunting of wildlife, loss of livelihood

opportunities and water scarcity.

The forest department has also been encouraging the CCAs and they often carry out awareness

generation programmes, provide technical support and build capacities of the village to manage their

forests scientifically. In addition, they also introduce livelihood linked schemes, particularly for

communities that have earmarked additional areas, out of their current jhum farms, for long-term

conservation. Forest department often provides financial aids to CCAs with whom they have signed an

MOU.
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Nagaland Forest Management Project (NFMP)

The Gol and Japan International Cooperation Agency (JICA) have signed an agreement to provide an
official development assistance loan for the Nagaland Forest Management Project, with an aim of
promoting forest conservation through:

e  Forestry Interventions and Biodiversity Conservation through Community Participation

e Livelihood Improvement and Community Development

e Institutional Strengthening

Interventions will be made to improve tree density, soil fertility and promote agro-forestry in Jhum
cultivation sites. By generating additional and stable income sources for the people, and thereby reducing
their dependency on Jhum, this initiative will significantly reduce the vulnerability of the people towards
changing climate. Over the period of ten years from 2017 to 2027, the project will target 185 villages
covering approximately 80,000 Ha areas.

National Bamboo Development Agency (NBDA)

The Nagaland Bamboo Development Agency, established during 2004-05 undertook the development of
bamboo in the State. Major tasks taken up by the agency are:

e Bamboo charcoal production and bamboo mat production has been initiated and introduced as
community enterprise in identified clusters. Series of Micro Primary Bamboo Processing units
have been established.

e Promoting bamboo constructions and structural applications, building ready sheds for housing
bamboo industry under Technology Park projects, construction of bamboo extraction roads to
facilitate the extraction and utilization of bamboo.

e Technology interventions, product developments and building the capacity of existing craftsmen
and artisan have been initiated for development of the Cane and Bamboo handicraft sector.

e Market linkage and development initiatives are being taken up for all bamboo enterprise activity.
The agency also envisages undertaking pilot enterprise projects through Public Private
Participation.

5B.5 GAP ANALYSIS
Area (CET Issues

Financial Amount received is not sufficient to carry the | Forest Management problems
planned activities. The state budget is very less.

Institutional Lack of skilled/trained human resource,
Less understanding towards climate change

Policy/ Regulatory Low LPG penetration in the state, Low efficiency | Deforestation due to firewood
of traditional cook-stove. consumption

Unplanned development activities, less | Habitat fragmentation
attention given to wildlife habitats.

Technical Lack of technological measures to control forest | Increasing incidences of Forest
fire incidences. Fires

Socio-cultural, Lack of alternative livelihood Unsustainable jhum cultivation

Economic
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5B.6 SECTOR - PLAN

5B.6.1 Future Plan to Meet NDC and SDG

The impacts of climate change can be tackled by either adaptation or mitigation. As per the FAO’s
Sustainable Forest Management (SFM) Toolbox, ‘adaptation encompasses:

e changes in management practices designed to decrease the vulnerability of forests to climate

change, and

e Interventions intended to reduce the vulnerability of people to climate change’
On the other hand, ‘Mitigation strategies in the forest sector can be grouped into four main categories:

e reducing emissions from deforestation;

e reducing emissions from forest degradation;

e enhancing forest carbon sinks; and

e Product substitution

The evaluation of existing programs of the government indicate, that though there are already
components of climate change adaptation and mitigation in existing programmes, some of the activities
need to be strengthened further in the context of perceived climate impacts.

Review of Forest Policy and Regulatory Framework needs to be done for the best implementation of the
proposed strategies. All the activities taken up by the department should revolve around certain basic
principles of Sustainable Forest Management (SFM), Participatory Land Use Planning, Benefit sharing
with local communities and Gender roles™.

The Government of Nagaland has taken the following initiatives to show its commitment towards
Nationally Determined Contributions (NDCs) and the Sustainable Development Goals (SDGs).

5B.6.2 Situational Analysis - NDC Perspective

NDC Commitment

Key initiatives by the state
o Afforestation on degraded lands and jhum lands

To create an additional carbon sink of 2.5 to 3
billion tonnes of CO, equivalent through
additional forest and tree cover by 2030.

e Protection and conservation of existing forests
e Plantations in urban areas, roadsides and Agro-
forestry

o i mE (e A A [ St e Conservation of wildlife and biodiversity through

investments in development programmes in
sectors vulnerable to climate change, particularly
Himalayan Ecosystem.

participatory approach
e Vulnerability assessment studies for better planning.

>Gender is another important element to take into consideration as climate change affects women and men differently.
Women rely on natural resources more than men for their everyday livelihood and are less likely to have access to
resources such as credit and cash, making the adaptation to climate change more challenging for them.
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F-EB/2: Plantations in urban areas, industrial sites and recreational forestry
(settlement area & road side plantation), Promotion of Agro-forestry and
shelterbelt plantation.

For promotion of urban forestry and plantation, the department will plant about 25,00,000 seedlings in
the next five years that would enhance the urban air quality. Beside this, in collaboration with the
department of Agriculture, Horticulture and Land Resource, about 50,000 ha area has been targeted for
agro-forestry to be done in areas without disturbing the existing forest cover.

Direct & Co-benefits:
e Increase in carbon sink
e Green cover in urban spaces will reduce urban heat island effect and would also help in
regulating air quality.
e Generation of additional income through agro-forestry.

F-EB/3: Reducing the incidences of Forest Fires by improved management such as
deployment and empowerment of Forest protection force and use of
state-of-the-art technology.

Forest fires have been one of the major problems in the state and are majorly a result of Jhum cultivation
practice. In this regard, deployment of Forest Protection Force will play a key role in awareness building
and tackling the forest fire situations.

Remote sensing and GIS play a major role in forest fire detection. Forest Fire Alert System 2.0 launched by
FSI in 2017 with improved resolution, that uses SNPP-VIIRS data for detection and alerts will be utilized.
Capacity building regarding the same will be done. Fire fighting equipment and vehicles will also be
upgraded and will be stationed near vulnerable sites for quick response.

Direct & Co-benefits:
e Reduction in forest degradation and GHG emission
e Reduction in loss of forest and biodiversity.

F-EB/4: Reducing the dependency of people on fuel wood by promoting rural
households to adopt alternate energy sources, improving fuel wood
efficiency, energy plantations, biofuels etc.

With LPG penetration in the state below 50% coupled with unreliable supply, vast number of households
is still dependent on firewood for cooking, which not only leads to tree felling but is also detrimental for
the health of person cooking the food. Therefore, the forest department in collaboration with Directorate
of New & Renewable Energy and NEPED has targeted about 1 lakh households, which will be supplied
with alternatives such as LPG connections, improved cook stoves, biogas units etc. LPG connections will
be mainly targeted to the people residing in urban or rural areas with better affordability. For
communities residing in interior pockets with less affordability and where the regular supply of LPG
cylinders and services is not feasible, emphasis will be given on distributing improved cook stoves and
setting up of biogas units. Beside this, energy plantations will also be carried out to reduce the pressure
on forest for fuel wood.
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Sub-activity

1. Strengthening local supply chain for supply, installation and post installation O&M of ICS, Biogas
plant and LPG.

2. Dissemination of ICS and biogas plant to rural households across the state with focus on forest
infringes areas.

3. Demand creation through sensitisation of the local people on importance and benefit of ICS and
biogas usage.

4. Promotion of energy plantation in non-forest areas and degraded areas for meeting household fuel
wood requirement.

Direct & Co-benefits:
e Reduction in tree felling and GHG emissions
e Improvement in respiratory health of women and children
e Livelihood creation through Establishment of ICS and LPG supply chain will foster enterprise
activities.

F-EB/5: Undertaking participatory landscape approach for wildlife and
biodiversity conservation.

Landscape approach is basically a holistic development approach that requires a deeper understanding of
the natural resources, wildlife, communities, cultural heritage and economics of the region. It must
consider the perspectives, needs and interests of all the stakeholders. Using this approach, participatory
planning will be done, laying emphasis on preserving animal corridors and avoiding fragmentation of
forest which leads to habitat loss. Measure will be taken for minimizing human wildlife conflict cases. The
role of CCAs, JFM groups and Forest Protection Force will be crucial in planning as well as implementing.

Besides these, mass awareness campaigns involving schools and college students will be done. Stringent
measures will be taken against wildlife poaching and trafficking cases.

Direct & Co-benefits:
e Conservation of wildlife and biodiversity
e Reduced number of human animal conflict cases

F-EB/6: Watershed management and stream rejuvenation through afforestation
with the help of public participation for facilitating livelihood to the
people and enhancing carbon capture & biodiversity.

Due to heavy rains, the soil runoff is very high in degraded lands. Also due to deforestation, many
streams have dried up. To reduce the soil runoff and revive the streams, watershed management
activities such as gabion structures, gully plugging, staggered and contour trenching etc. will be
undertaken, covering total area of 25,000 ha over 5 years. In addition, streams will be identified and will
be revived through vegetative measures and afforestation.

Direct & Co-benefits:
e This activity will address the problem of water scarcity and soil erosion.

e Improve the livelihood of the people.
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F-EB/7: Establishment of eco-villages in the state with the goal of becoming
ecologically sustainable and increasing the number of CCAs in the state.

The Department of Forest, Environment & Climate Change has set a target of setting up of 200 eco-
villages throughout the state to reduce vulnerability and enhance the living conditions of the
communities. This will be implemented in collaboration of various other departments like Directorate of
New & Renewable Energy, Dept. of Agriculture & allied sectors and NEPED. Community Conserved Areas
(CCAs) will also play a crucial role in establishing and maintaining eco-villages and in benefit sharing from
eco-tourism. The department is targeting to set up one CCA each, in all the villages of the state.

Direct & Co-benefits:
o Highly increase the adaptive capacity of the communities
e Reduce GHG emissions
e Improvement in livelihood and living conditions of the people

F-EB/8: Strengthening capacities and extension services of the forest
department for sustainable management of forests, including
community conserved forest areas and joint forest management
schemes.

Capacity building and institutional strengthening of the department as well as the field staff in relation to
climate change adaptation is extremely important and will be given due attention. Several conservation
initiatives have been traditionally practiced and initiated by community organizations like youth
organization, women groups, religious/cultural groups and village councils. Trainings for these groups
have been conducted in the past and would continue in the future. The department has set a target of
conducting a total of 500 number trainings related to climate change adaptation, skill building, and
wildlife & biodiversity conservation, etc. in the next 5 years.

Direct & Co-benefits:
o Skill building of the communities
e Livelihood generation and improved coordination

F-EB/9: Assessment of carbon sequestration in the state, Analysis of
vulnerability of flora and fauna to climate change, Promotion of
Indigenous Traditional Knowledge (ITK), development of
implementable mechanism for PES (Payment for Ecosystem Services).

The department will conduct 200 feasibility & research studies on topics like carbon sequestration
potential of the state, vulnerability assessment of flora and fauna, climate vulnerability of the state,
baseline methodology development for REDD+, traditional knowledge documentation etc. in the next 5
years. In addition, PES models will be identified and pilot implementation projects will be carried out in
selected sites.

Direct & Co-benefits:
e Better understanding would result in better management decisions
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F-EB/10: Promotion of production forestry using sustainable approach.

Forestry and logging are one area where there is a huge potential of reasonable growth in both output
and employment. For this, improved logging practices and scientific methods of extraction of timber for
economic use in wood-based industries will be emphasized to help promote sustainable timber
extraction and long-term ecosystem health. The goal is to harvest timber in a way that doesn't destroy
the overall health of the forest. The government will also facilitate commitments to sustainable sourcing
& imports and promoting certification & sustainable wood procurement policies.

Direct & Co-benefits:
e Enhance the livelihood options of local communities

F-EB/11: Encouragement of market linkage of minor forests produce (MFPs) and
medicinal plants, Linkage with JFMCs, Promotion of Bamboo based
industries.

Forest Department along with other departments like Nagaland Medicinal Plants Board, Department of
Land Resources, Nagaland Honey Mission, and Nagaland Bamboo Development Agency etc., are
determined to develop a climate resilient and sustainable value chain for its timber as well as non-timber
forest produce. Emphasis will be given on certification of forests as well as its produce, sustainable wood
procurement policy & mechanism, Gl tagging, skill building, value addition, providing necessary
linkages to markets, and providing infrastructure etc.

Direct & Co-benefits:

e Promote responsible and sustainable use of forest resources
e Enhance the livelihood options of local communities

5B.6.5 Linkage of Proposed Activities:

Table 13: Linkage of Proposed Activities

Activity Code Climate Linkage/ Priority NDC Linkage SDG Linkage
F-EB/01 Very High Direct SDG Goal - 13, 15
F-EB/02 Very High Direct SDG Goal — 13, 15, 11
F-EB/03 High Direct SDG Goal — 13, 15
F-EB/04 High Indirect SDG Goal —13, 15,7, 3
F-EB/05 High Direct SDG Goal — 15
F-EB/06 Medium Indirect SDG Goal — 15, 6
F-EB/07 Medium Direct SDG Goal - 13, 15,11,7,1
F-EB/08 Medium Indirect
F-EB/09 Low Indirect
F-EB/10 Low Indirect SDG Goal-12,1, 2
F-EB/11 Low Indirect SDG Goal-12,1, 2
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Activity Name of Typ Proposed Amou Amoun Gap Implementi
Scheme Budget nt tlikely | Funding ng
/Programm (2021-30) likely from (in Lakhs | Departmen
e from in Lakhs from State INR) t
which the INR Central Budget
fund can be schem  (2021-
accessed e 30) in
(2021- Lakhs
30) in INR
Lakhs
INR
1 F- Expanding the NAP, GIM, AD, 39630. | 13670. | 23,750.0 | Dept. of
. 77,050.00 )

EB/O1 | carbon sink by NAFCC MI 00 00 0 Environmen
conversion of jhum t, Forest &
land into forest Climate
land, protection & Change,
conservation of Dept. of Soil
existing forest land & Water
and improving the Conservatio
quality of forest n

2 F- Plantations in NAP, GIM, AD, Dept. of

EB/02 | urban areas, NAFCC, Ml 2 VT Environmen
industrial sites and | NMSA, SMA t, Forest &
recreational Climate
forestry Change,
(settlement area & Dept. of
road side Agriculture,
plantation) Dept. of Soil

& Water
Conservatio
n
F- Reducing the Ml Dept. of
3 EB/03 | incidences of L2 Environmen
Forest Fires by t, Forest &
improved Climate
management such Change,
as deployment and Nagaland
empowerment of Disaster
Forest protection Manageme
force and use of nt Authority
state-of-the-art
technology
4 F- Reducing the | GIM, NBCP, Ml Dept. of

EB/04 | dependency of Ujjwala Sy Environmen
people on fuel t, Forest &
wood by promoting Climate
rural households to Change,
adopt alternate DNRE,
energy sources, NEPED
improving fuel
wood efficiency,
energy plantations,
biofuels etc.

5 F- Undertaking IDWH AD Dept. of

EB/O5 | participatory EHAITLY Environmen
landscape t, Forest &
approach for Climate
wildlife and Change,
biodiversity NEPED
conservation
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Activity Name of Typ Proposed Amou Amoun Gap Implementi
Scheme e Budget nt tlikely | Funding ng
/Programm (2021-30) likely from (in Lakhs | Departmen
e from in Lakhs from State INR) t
which the INR Central Budget
fund can be schem  (2021-
accessed e 30) in
(2021- Lakhs
30) in INR
Lakhs
INR
6 F- Watershed - AD 40.250.00 39630. | 13670. | 23,7500. | Dept. of
EB/06 | management and e 00 00 00 Environmen
stream t, Forest &
rejuvenation Climate
through Change,
afforestation with Dept. of
the help of public Land
participation for Resources,
facilitating Dept. of Soil
livelihood to the & Water
people and Conservatio
enhancing carbon n
capture &
biodiversity
7 F- Establishment  of - AD Dept. of
EB/07 | eco-villages in the GIEEY Environmen
state with the goal t, Forest &
of becoming Climate
ecologically Change,
sustainable and Dept. of
increasing the New &
number of CCAs in Renewable
the state Energy,
NEPED
8 F- Strengthening AD 1300 Dept. of
EB/08 | capacities and Environmen
extension services t, Forest
of  the forest &Climate
department for Change
sustainable
management of
forests, including
community
conserved  forest
areas
9 F- Assessment of - AD Dept. of
EB/09 carbon Loy Environmen
sequestration in t, Forest &
the state, Analysis Climate
of vulnerability of Change,
flora and fauna to Nagaland
climate change, Biodiversity
Promotion of Board
Indigenous
Traditional
Knowledge  (ITK),
development of
implementable
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Activity Name of Typ Proposed Amou Amoun Gap Implementi
Scheme e Budget nt tlikely | Funding ng
/Programm (2021-30) likely from (in Lakhs | Departmen
e from in Lakhs from State INR) t
which the INR Central Budget
fund can be schem  (2021-
accessed e 30) in
(2021- Lakhs
30) in INR
Lakhs
INR
mechanism for PES
(Payment for
Ecosystem
Services)
10 F- Promotion of - AD Dept. of
EB/10 | production forestry ALY Environmen
using  sustainable t, Forest &
approach Climate
Change
11 F- Encouragement of AD Dept. of
EB/11 | market linkage of el Environmen
minor forests t, Forest &
produce (MFPs) Climate
and medicinal Change,
plants, Linkage Nagaland
with JFMCs, Medicinal
Promotion of Plants
Bamboo based Board,
industries Dept. of
Land
Resources,
Nagaland
Honey
Mission,
Nagaland
Bamboo
Developme
nt Agency
TOTAL 39630. | 13670. | 23,750.0
189,800.00 00 00 0
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5C. STATE MISSION ON WATER

5C.1 SECTORAL OVERVIEW:

The predominant sources of water in Nagaland are surface water in rivers, streams, ponds and natural
springs and subsurface water occurring as ground water. Nagaland has four main rivers, namely, Doyang,
Dhansiri, Dhiku and Tizu. Of these, the first three flows towards west through Assam plains to join the
mighty Brahmaputra, while Tizu river system flows towards the east and southeast and pours into the
Irrawaddy in Myanmar. The Barak River also drains a small area, in Peren district, of Nagaland. The
catchment area of Brahmaputra Basin in the state is 10,881 sq km, which is 65.6% of the total
geographical area leading to a total water yield of 14,282 MCM. The catchment area of Barak Basin is 814
sq km, which is around 4.9% of the total area and has water yield of 738 MCM. The catchment area of
Tizu Basin covers 4,884 sqkm, which is 29.5% of the total area and has water yield of 4,463 MCM.

Geologically the state is covered by rocks ranging in age from Pre-Cretaceous to Recent. The rock
sequence comprises the geosynclinals facies, represented by the Disang Group, Barail Group, Surma
Group, Tipam Group, Namsang Formation and the Dihing Group. Hydro-geologically, two distinct groups
of rocks i.e. semi consolidated and valley fill deposits underlie the state where ground water occurs under
water table to confined conditions. The water-bearing formations are identified as unconsolidated
alluvial deposits, Upper Tertiary formations of Dihing and Tipam groups and fractured zones of semi-
consolidated & consolidated formations. Groundwater occurs both under water table and semi-confined
to confined conditions. The major part of the state is covered by hilly terrains having more than 20%
slope comprising of semi-consolidated/consolidated rocks and act primarily as run-off zone. The ground
water resource potential of the state has been computed as 0.36 BCM as on 2009. For domestic
utilisation, most of the populations depend upon spring water and the ground water draft for domestic
use as such is meagre viz. 0.008 BCM. The water level varies from 1.4 meters to 16.4 meters bgl in valley
areas and 2.2 meters to 54.5 meters bgl in hilly terrain.

5C.2 IMPACT OF CLIMATE CHANGE

Precipitation pattern that is likely to occur in future will mainly drive climate change impact in water
sector. The total annual rainfall in Nagaland within the same period is projected to increase state-wide.
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. Increase in extreme rainfall events (100 mm/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
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absolute value of rainfall as well. The northern districts of Zunheboto, Wokha, Mon, Mokokchung all

exhibit less than 2 days increase in extreme events per year.

Increase in moderate drought like condition (onset of drought) is projected for Nagaland during 2021-
2050s, with northern part facing more drought weeks than the southern parts. The drought weeks across
Nagaland are likely to increase by 25-50% in 2021-2050s. 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 with respect to current discharge rates in these districts.

5C.3 KEY ISSUES AND CHALLENGES

Sector

Financial

Issues/ Challenges \
1.

Major dependency on the central assistance creates a major setback in the
development of water sector in the state.
Paucity of funds is a major issue which hinders the developmental progress.

Technical

Geological formation of the state is young and sub-surface structure is fragile and the
materials are soft prone to erosion and landslides. Every year during monsoon,
landslides and stream bank erosion occurs severely across the state disturbing normal
lives besides causing huge losses to land and properties

Villages in Nagaland are located at the hilltops and their population has been
increasing since their establishment. Once sufficient, the existing locally available
water resources are unable to meet existing water demand in the villages for drinking
and sanitation purposes. Additional sources of water supply in the villages therefore
need to be augmented.

Due to global warming and climate change, deforestation and unsustainable farming
practices, the availability of water in streams and rivulets both during Kharif and Rabi
season has drastically reduced. Erratic rainfall and uneven distribution have added
more misery the state’s population.

Drinking water supply and supplying water for sanitation is not ensured and the state
is way behind the SDG goal of assure supply of safe drinking water to all.

Electricity is not available at sites of water sources mainly rivers and streams from
where water could be pumped by electric pumps to provide water security.

Due to a wide temporal and spatial variation in availability of water, likely to
exacerbate due to a number of variable factors including climate change impacts
resulting in incidences of water related disasters such as loss of soil fertility, flash
floods and river meandering, the water crisis in the state is likely to deepen.

Lack of scientific capacity building of institutions for the integrated water resource
management.

Social-
Political

The existing system of community water storage structure in the villages aimed at
meeting domestic water requirements of the inhabitants need improvement for
ensuring water quality, whereas quantity of water needs to be seen in the context of
increasing potable water use in the villages.

Natural water bodies, streams and springs that form core of natural water
infrastructure in the state are being increasingly polluted. Springs that are the main
source of drinking water supply are however protected by traditional institutional
regime at the village level, which needs to be further strengthened with scientific
inputs.
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I lenges

3.

Communities value water as per customs and sanctions, consciousness pertaining to
existing water stress that is likely to result in water scarcity needs to be created at the
Village Council level.

Institutional
and
Regulatory 2.

There are no sub-basin planning activities under taken in the past which could guide
conservation of water resources and its judicious development.

There is lack of hydrological data and much action has not been taken in the past to
improve the situations by establishing gauging stations.

Use of solar energy for water pumping has not been adopted.

After the formation of state of Nagaland, water resource development has not
received required attention and priority resulting in fragmented institutional
framework and skewed water governance.

Access to water for drinking and other domestic needs is an emerging challenge in
many urban areas, towns and villages in the state. The potential for inter-village water
transfer with the payment for ecosystem services mechanism needs exploration.

The scenario of groundwater in Nagaland is rather oblique. Groundwater being part of
hydrological cycle is sufficiently not addressed in the water resource planning in the
state whereas instances of groundwater exploitation are increasing with an alarming
rate.

Development of water resources through multi-disciplinary approach involving all
stakeholders through their local customary institutions for optimum utilization of
available water resources, ensuring integrity of ecosystems and leading to the
development of progressive regime on ecosystem services has not received adequate
policy consideration in the past. The development of water resources projects in
Nagaland needs to be done within the framework of community participation by
involving village level institutions.

Development of irrigation infrastructure is crucial to ensuring food security in the
state and the state is yet to achieve creation of full its irrigation potential.

5C.4 PROGRESS MAPPING (IN LAST 5 YEARS)

5C.4.1 Physical Progress

The State Action Plan on Climate Change Phase 1 had proposed a total of 30 activities under the water

mission out of which the state government has initiated 9 activities that are mentioned below:

Table 14 Physical progress on different action points formulated in SAPCC (2013-18)

Key Strategies

Activity 1: Actions for storing excess water received through heavier precipitation and increase in extreme

events

\ Activity Undertaken \

Sub-Activity 1.1. Rejuvenating and recharging springs and streams

Sub-Activity 1.1.1:

Identify and map springs | optimize production. One model project under Model IWMP from each district

and streams at risk,

their associated watershed, | basis of suitability survey and investigation from the year 2017-18.

geo-morphology
interventions required.

Watershed approach of development in hilly region is the appropriate way to
and | and training centre Sechu-Zubza area of 200 ha has been identified on the

and
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Key Strategies \ Activity Undertaken

Sub-Activity 1.1.2:

Create recharge structures
in and around spring heads
@ Rs. 3.00 Lakh for each
spring (assuming approx. 3
streams on an average for
1428/4 villages and 19/2
towns).

Mapping of other sources of
water supply

In order to stabilize degradation and increasing crop production, the water
management has been taken up as a state earmarked sector scheme under
Rural Infrastructure Development Fund (RIDF). 716 ha of land has been taken
up by the department for permanent bench terracing development, 48
numbers of rain water harvesting ponds for water management in 107 villages
in the state.

Sub-Activity 1.1.3:
Afforestation @ Rs. 0.50
lakh/ha. To cover approx.
500 ha. In 1428/4 villages
and 19/2 towns (to be taken
up under Forestry sector)

In 2017-18, the government had taken up plantation activities for
development of 36 ha of land under land shaping, 48 ha under orchard
development, cash crop and agro forestry.

Under the national afforestation programme, all Centrally Sponsored Schemes
(CSS) are clubbed and implemented through FDA by forming VFC/JIMC which
allows greater participation of local community.

Afforestation of degraded areas- 3,702 ha

Road side plantation- 500 km

Sub-Activity 1.2: Increase irrigation potential

Sub-Activity 1.2.1:
Accelerate implementation
of current medium and

minor irrigation projects

314 minor irrigation projects are completed. Medium Irrigation projects are
not taken up due to paucity of funds.

Sub-Activity 1.4: Increasing
storage capacity by building
reservoirs in rural and urban
areas

The government has taken up Development of Water Harvesting pond for
Augmentation of irrigation in Nagaland under NEC scheme. The project
replicates the traditional water harvesting system known as Zabo especially in
locations where high-altitude Terrace Rice Cultivation is practiced to provide
assured irrigation water facility during rabi season. The project is a pilot
project covering Kohima and Phek district consisting of 13 and 15 villages.

Activity 2: Actions for efficient demand side management

Sub-Activity 2.3:
Reutilization of domestic
waste water in lean period
in urban households and for
agriculture

A sewerage project namely "pollution Abatement of River Dhansiri and Diphu"

is being undertaken at Dimapur. Basic objective of the project is to reduce high

pollution level of both the rivers.

Major intervention of this project is

a) Collection of liquid wastes by a network of sewers and imparting
treatment processes rendering the water safe for human consumption
and sustenance of aquatic lives. 37% has been completed.

b) Provision of domestic sewer connections and environment friendly
management of solid and liquid wastes.

Activity 3: Actions for averting disasters due to heavy precipitation and increase in extreme events

Sub-Activity 3.1: Set up additional Automatic Weather stations at high resolution to take into changes in
microclimate with topography of Nagaland

Sub-Activity 3.1.2: Develop a
centre, in collaboration with
NU for weather forecasting -
set up data bank, undertake
scientific analysis of data
and its dissemination for
informed decision making
@Rs.50 lakh/year

The Ministry of Urban Development, Gol launched the National Urban
Information System (NUIS). The council had taken up in Dimapur and
Mokokchung town for the mapping.

Patent Information Cell was established in Nagaland at NASTEC under the
supervision of Department of Science and Technology.

Sub-Activity 3.3: Stream and
River training

River training and flood control in 13.45 km has been covered in major rivers.
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Key Strategies Activity Undertaken

Activity 4: Actions for Adapting to the impacts of higher annual average temperatures

Sub-Activity 4.3: Identify stretches polluting the rivers, identify industrial units,

Sub-Activity 4.3.1:

Undertake manual cleaning
of plastic and other non-
soluble deposits and install
units for cleaning waste
water discharge into
Dhansiri river, Dimapur and
major streams (refer Urban
Development chapter also).

A sewerage project of Dhansiri River is being carried out for reducing high
pollution level of the rivers. Interventions such collection of liquid wastes by a
network of sewers and treatment of the water for useable propose is being
carried out.

5C.5 GAP ANALYSIS

Gaps Strategies

N e Lack of planning which could guide the conservation and judicious use of the
Institutional
resource
e Limited usage of modern technology affects the efficiency of work
e Lack of micro-level data which prevents the ground level development
e Lack of infrastructural development
. . e Paucity of fund from different schemes is a major gap towards the
Financial
development
Regulatory/ Policy e Lack of convergence with the schemes attaining similar goal
e Lack of multi-disciplinary approach

5C.6 SECTOR - PLAN

5C.6.1 Situational Analysis - NDC Perspective

NDC particularly aims at adapting a better lifestyle against the climate change impact by enhancing

investments in development programmes in sectors vulnerable to climate change, particularly

agriculture, water resources,

Himalayan region, coastal regions, health and disaster management.

Various commitments have been developed by the government to achieve the targeted goal. Key

commitments under NDC pertaining to water sector are outlined in the table below:

NDC statement as adaption

strategy- Water Sector

Pradhan Mantri Krishi
Sinchayee Yojana launched to

Table 15: NDC Commitment and Key State Level Initiatives to comply national pledge

Key state level initiative to comply with NDC Statements

The government will be taking initiatives to increase efficient irrigation
practices by taking up more modern and technologically sound

promote efficient irrigation methods under the components of PMKSY.

practices. e Increasing the irrigation potential through construction of structures
under PMKSY, Har-Khet ko pani.

Neeranchal is a new | e Development of water harvesting systems to reduce water scarcity

programme to give additional

impetus to watershed

during lean periods
Reduction of soil erosion and adulteration of the streams and rivers
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NDC statement as adaption | Key state level initiative to comply with NDC Statements

strategy- Water Sector

development in the country reducing water pollution
e Improving capacity for most effective implementation of watershed
management projects.

e Increasing the green cover in and around the watershed.

National Bureau of Water Use | e Setting up of target to increase water use efficiency under the National
Efficiency (NBWUE) proposed
for promotion, regulation and | e

Water Mission.

Policy level interventions by the government for the efficient usage of

control efficient use of water. water

e Promotion of capacity building activities to bring control the wastage of
water

5C.6.2 Specific Targets under SDG for the Sector

Table 16: SDG target and key initiatives at state level
SDG Target

Key Initiatives at State Level to Comply SDG

Commitments

By 2030, achieve universal and equitable access to safe © e el auppll el seite G v s e

sl efarelsle g v for all head entitlement in rural areas and urban

areas.

By 2030, achieve access to adequate and equitable
sanitation and hygiene for all and end open defecation,
paying special attention to the needs of women and
girls and those in vulnerable situations.

By 2030, improve water quality by reducing pollution,
eliminating dumping and minimizing release of
hazardous chemicals and materials, halving the
proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally.

By 2030, substantially increase water-use efficiency
across all sectors and ensure sustainable withdrawals
and supply of freshwater to address water scarcity and
substantially reduce the number of people suffering
from water scarcity.

By 2030, implement integrated water resources
management at all levels, including through trans
boundary cooperation as appropriate.

Augmentation of water supply to both rural
and urban areas under the state programme.
Selection of irrigation projects and undertaking
activities for efficiency improvement- NWM.
Improvement in waste water management and
treatment of waste water for agricultural
purpose.

Treatment of catchment areas for increased
efficiency.

Improvement of water quality by erosion
control and flood management.

5C.6.3 Description of Activities

The action plan for the period 2021-30 was formulated by taking activities which are implementable with
available resources by examining the on-going government schemes and new schemes those may be
come up during this period and also relevant to NDC/SDG.
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WR/1- Preparation of state specific action plan on water resources, Sate Water
Plan and basin development plan

The Ministry of Water Resources, River Development and Ganga rejuvenation, Gol is implementing
National Water Mission (NWM) covering all sates in the country. Under NWM, each state has been
requested to prepare state specific action plan on water resources. The state government of Nagaland
has already engaged an organisation to prepare this plan which will be guiding document for
implementation of adaptation actions in water sector. The state water plans and basin-wise water
management plans are also being envisaged after this plan is prepared by using funds that is likely to be
available under the World Bank funded National Hydrology Project. The PIP prepared for National
Hydrology project if required may be revised to include these proposed actions.

WR/2- Irrigation development through construction of MI Schemes for climate
proofing

In the hilly and mountainous terrain of Nagaland, Minor Irrigation schemes are feasible and can provide
irrigation to agricultural land for climate proofing. The government of Nagaland has already formulated
“State Water Policy” which will facilitate further development of Minor irrigation. The state government
is planning to access funds from “Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)”, “Har Khet Ko Pani”
component and develop 34,786 ha of irrigation potential covering the entire state. District wise
assessment of area that can be brought under irrigation has been prepared by the state water resources
department.

Minor Irrigation can also be enhanced by inclusion of “Ram-pump” technology only in areas with higher
elevation. Ram-pump is an environment friendly and zero energy technology. Moreover, it is easy to
maintain, user friendly and low-cost technology which can enhance the irrigation scenario of the state.

WR/3- Stream bank erosion control and flood management

During torrential rains there are erosion of stream banks which poses threat to some urban areas and
agricultural in the state. Besides bank erosion in rivers there are problem of floods in the low-lying
regions. Stream bank erosion control and flood related activities are proposed to be taken up during
2021-30. Funds for such activity can be obtained from the Gol, North Eastern Council (NEC) by
formulation of DPR. The state Water Resources Department has necessary capability to prepare DPR and
implementation of erosion and flood risk management schemes.

WR/4- Catchment Area Treatment

The state Water Policy of Nagaland gives stress on catchment treatment activities and rejuvenation of
streams and springs. Appropriate structures are to be constructed at location that will be effective. The
Soil Conservation department has implemented catchment area treatment activities in the past. The
Department of Land Resources has already commenced mapping of streams and springs and prioritising
them. During the period 2019-2013, activities in many micro-catchments are proposed to be taken up by
suitable departments.
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WR/5- Hydro-met information, water resources operation and planning
including capacity building

Nagaland has very poor network and infrastructure for collection of hydro-met data. Such data is
required for making meaningful sub-basin planning and needed investigation for water development.
Hydro-met and Automatic Weather Stations, AWS requires capacity building activities and other support
activities on this will be planned under National Hydrology Project.

WR/6- Providing safe drinking water to all

Providing safe drinking water is a basic need and is within the policies of the Gol and the state
government. Meticulous planning and monitoring are being done to ensure financial utilisation and
achieve targets under NRDWMS scheme. In the coming five years there will be emphasis to supply
potable drinking water as per head entitlement in rural areas and urban areas. The government of
Nagaland will access funds to fulfil the target of safe drinking water to all from the Ministry of drinking
Water and Sanitation, Gol.

WR/7- Reclamation of mine spoil areas

Coal mining is one of the major sources of water pollution and land degradation in Nagaland. According
to Nagaland Pollution Control Board (NPCB), most of the mining activities are done up in the hills.
Excavated soil and coal residue which are left exposed degrades the land as well as heavily pollute the
water bodies through leaching. Addition of sulphur to the land as well as water turns them acidity and
affects the aquatic life. The high —risk period for water contamination from coal mines occurs in the post-
mining phase, when water pumping and treatment of the closed or abandoned mines are left to flood.
Lack of policy for controlling the environmental damage due to coal mining adds to the already existing
stress on the natural resources.

Therefore, the government of Nagaland is planning to take a step towards the reclamation of the mine
spoil areas of state through re-plantation. Management of top soil is important for reclamation plan to
reduce the N losses and to increase soil nutrients and microbes. Re-plantation and re-vegetation helps in
erosion reduction and protect soils against degradation.

WR/8- Policy for including rain water harvesting system in government
buildings and churches

Nagaland is one of the highest rainfalls receiving state in the country. However, most of the precipitation
is confined to few months of a year. The state has not been able to tap its full water potential and
therefore, most of the precipitation is wasted in the form of run-off.

The government is now aware of the need to conserve the fresh water and is therefore planning to tap it.
The state is planning to take policy level initiatives to bring in rooftop water harvesting system as a
mandatory inclusion in all the government offices, public buildings and churches.
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5C.6.4 Synopsis of Proposed Activities

Activity

Name of
Scheme
/Program
me from

which the

fund can
be

accessed

Propose
d Budget
(2021-
30) in
Lakhs
INR

Amoun
t likely
from
Central
scheme
(2021-
30)in
Lakhs
INR

Amount Gap
likely Fundin
from g
State In

Budget Lakhs
(2021- INR
30) in
Lakhs
INR

Implemen
ting
Departme
nt

1 WR/1 | Preparation of state | NWM AD 230 WRD,
specific action plan on PHED
water resources, Sate
Water Plan and basin
development plan

2 WR/2 | Irrigation development | Har Khet | AD 77,972 WRD
through construction of | ko Pani
MI schemes for climate
proofing

3 WR/3 | Stream bank erosion AD 3,000 WRD
control and flood
management

4 WR/4 | Catchment Area AD 6,000 SWD
Treatment

5 WR/5 | Hydro-met information, | National AD 2,800 WRD
water resources | Hydrology
operation and planning | Project
including capacity
building

6 WR/6 | Providing safe drinking | NRDWS AD 2,400 PHED
water to all

7 WR/7 | Reclamation of mine M 20,000 Soil and
spoil areas water

conservati
on
departmen
t

8 WR/8 | Policy for including | NRDWS AD PHED
Rooftop  rain  water
harvesting system in
government buildings
and churches

TOTAL 112,402
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HEALTH
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5D. STATE MISSION ON HEALTH

5D.1 SECTORAL OVERVIEW:

Nagaland has a population of 19.78 lakhs (Census 2011) with sex ratio 930 females per 1000 males. The
state has implemented various health schemes during last five years as per the provisions of National
Health Mission (NHM). Various other vertical programs exist under the umbrella of National Health
Mission which delivers specific services. Some of the programs are:

National Vector Borne Diseases Control Program (NVBDCP)

Revised National Tuberculosis Control Program (RNTCP)

National Programme Control of Blindness (NPCB)

National lodine Deficiency Disorders Control Programme (NIDDCP)

National Leprosy Eradication Programme (NLEP)

Integrated Disease Surveillance Project (IDSP)

National Program for Prevention and Control of Cancer, Diabetes, Cardiovascular Diseases and
Stroke (NPCDCS).

Nou,sewbhe

In the state of Nagaland, access to health care facilities is the most important issue which seems to be
because of poor connectivity of villages to the District hospital and PHCs. Thus, it is noted that,
sometimes access to PHCs in bigger districts like Dimapur and Kohima are easier than those located in
neighbouring districts so that while PHCs in these two districts are overcrowded, those in nearby districts
are vacant. Thus, pre-natal care is often avoided because of the traditional system of home births. In
addition, scant attention to proper spacing of births and issue of the age of mothers at time of giving
birth are important impediments to proper health care. The report notes that, distressingly, health
expenditure as a ratio of the total has declined from 9.6% in 1980-81 to 0.9% in 2013-14.

Table 17: District level health care professionals
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An overview of health sector can be presented through certain indicators. The key indicators related to
health sector are presented in Table 18. Infant Mortality Rate (IMR) and Maternal Mortality Ratio (MMR)
are important indicators of health and overall development of a society. IMR and MMR in Nagaland are
low as compared to many other states in the country. At the same time, the service delivery indicators

for maternal and child health are poor.

Table 18: Key Indicators related to Health Sector

Indicator Data

Population 2011 19.78 Lakhs

Sex Ratio 931

Birth Rate (SRS 2013 SRS) 15.6

Death Rate 3.2

IMR 18

Institutional Delivery against expected delivery 15,555 Persons 48.1%
Total reported live births 21,031 66.0%
Total Still Birth 269 0.8%
Diarrhoea and Dehydration cases reported in children below 5 years 5,076

Neonatal death within 24 hours 4 4

Up to 1 Weeks of Birth 42

Between 1 week & 4 weeks of birth 5

Total Neonatal Death 51

Total reported maternal deaths 13

Poor quality of ANC service is the next common reason for both rural and urban areas for not availing
ANC service with 11.7% of the rural areas citing this reason and 5.5% of the urban areas. These reasons
reaffirm the statement that healthcare is concentrated in urban areas but costly (especially private
sector) while the rural areas have access only to inadequate and cheap health services, especially public
sector institutions.

MMR and Neonatal Mortality Rate (NMR) are influenced by institutional delivery. The baseline survey of
NMHP 2015 had query on why women do not deliver in the health institutions. The most common
reasons given by the respondents were —

Prefer home delivery (52.5%)
Too far (12.1%)

Inconvenient hours (7.52%)
Too expensive (7.02%)

Eall S

District-wise data on delivery covering categories viz: institutional delivery, delivery at government
institutions, delivery at private health institutions and delivery at home are presented in adjoining table.
So, although awareness has improved through various initiatives, such as incentivising antenatal care and
institutional deliveries (JSY, JSSK), the performance is yet to be satisfactory. The availability of facilities
and quality of care and timely release of financial incentives are crucial to increase institutional delivery.
The NMHP 2015 baseline survey reported that, only 40% of the respondents received any benefits for
delivering baby at health facility.
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Delivery at home

Table 19: District wise Status of Institutional Delivery
District Institutional Delivery at Delivery at
Delivery Government Private Health
Health Institution Institution
Dimapur 52 28.6 23.4 47.7
Kiphire 324 29.5 2.9 58.8
Kohima 44.4 34.7 9.7 50
Longleng 17.4 11.6 5.8 82.6
Mokokchung 42.9 34.3 8.6 56.4
Mon 16 16 0 84
Peren 21.2 20.2 1 78.8
Phek 33.3 18.5 14.8 66.7
Tuensang 10.5 8.4 2.1 75.2
Wokha 18.2 14.2 4 81.8
Zunheboto 20.7 13.6 9.1 75
Nagaland 34.18 25.78 8.4 63.25

5D.2 IMPACT OF CLIMATE CHANGE

Climate change is a significant and emerging threat to public health. The focus on this chapter is human
health. Changing climate is adversely affecting food and water availability. The variability in humidity,
temperature is also causing excess infectious disease and affecting the physical safety and comfort. The

incidences of vector borne diseases are increasing over the years. The various patterns of disease burden
have been summarised below for the state. Some of these get aggravated due to climate change. This

includes COPD, having strong linkages to prevailing bio-mass burning in rural and air quality deterioration
in urban areas. Diarrheal diseases which are major killer in the state gets aggravated due to deterioration

of water quality both in excess and deficit rainfall conditions. Heat stroke is linked to temperature rise.
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The data from ICMR shows the changes in the various diseases prevalence in the state as given below:

Table 20: Change in disease prevalence in the state

Disease prevalence Per lakh

2011 2016
Malaria 570.1 238.17
Diarrhoeal disease 974.03 913.76
Respiratory disease 6,007.14 6,161.12
Heat and cold stress 917.91 950.69

5D.3 KEY ISSUES AND CHALLENGES

There are many challenges in health sector which needs to be addressed with a pragmatic approach.
Some of them are discussed below -

1. The Naga society is in transition stage where old cultural practices are giving way to new modern
methods of health care. The level of awareness on maternal and child health is increasing with
education, especially female literacy and provision of RCH services. But, the translation of awareness
into behavioural change is slower, where there is reluctance to switch to methods of care which are
alien to the traditional practices. Many people are still bounded in superstition and old traditional
practices of health care.

2. The cultural dietary habits and feeding practices are positive factors in preventing infant and
maternal death in the Naga society and need to be promoted. Improvement of socio-economic
conditions will result in better nutrition and better health outcomes. Micronutrient intake which
require intervention with provision of supplements of iron and folic acid intake among pregnant
women is very low.

3. Maternal and child health services do not and cannot happen in isolation. The health indicators are a
simultaneous a reflection of the socio-economic conditions of the people and the overall
development initiatives. The rural-urban variations in mother and child health indicators are a result
of urban-biased developmental works such as improved road connectivity, health infrastructure,
medical services, improved living conditions, which ultimately facilitates access to health care in the
urban areas.

4. Through village level workers (ASHAs, ANMs), people are more aware of the benefits of availing
healthcare services for mother and child. But there are barriers such as cost and doubtful quality of
services which prevent people from seeking care in the public health care units.

5. Geographical difficulty in Nagaland is a harsh reality which prevents people from accessing health
care facilities. It is one of the main reasons for delay in seeking medical care and resultant death of
infants and mothers.

6. Planning and delivery of health services is made difficult by the fact that hierarchical health
infrastructure does not correspond with geographical reality. For example, patients from a village
find it easier to travel to another district than to its own primary health centre in the block due to the
geographical constraints.

7. Road condition is very poor in most of the districts across the state. Transporting of pregnant
mothers and sick children on these roads is never easy. There are several instances of infant and
maternal deaths while in transit. Road condition also influences the availability of manpower and
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resources in the health centre locations. Many of the villages and sometimes, entire blocks are cut

off for months during monsoon season.

8. Many of the villages are not connected by public transportation service. Hiring of vehicles is not easy
to find, and cost is high. The cost of transportation is a barrier from seeking timely medical care.

9. Location of many of the buildings of the health centres is inappropriate for delivery of health care.
The site selection is often done without considering accessibility. Donation of land for construction of
health centre by vested individuals in order to get government employment is very common.
Initiatives for construction of many health centres have been taken by individuals and politicians
without consulting the Department of Health and Family Welfare. This has resulted in location of
many of the health centres away from human habitation constraining people to access the facilities.

10. Ambulance and referral transport facilities are insufficient. And the existing ones are also not
optimally utilized due to the difficult geographical terrain and the bad road conditions. These are
challenges in carrying out referral transport service.

11. Animportant external factor influencing healthcare is the investment amount on healthcare services.
The budget allocation on healthcare in India is among the least in the world. During 2014-2015, the
budget for the social sector including health has further reduced. It is difficult to sustain the on-going
vertical programs on mother and child health due to reduced budget. Correspondingly, the state’s
allocation for the health sector (Plan expenditure) has also been decreasing. To add to the fund
crunch, an unwarranted experience is the delay in release of funds from the state treasury, which
adversely affects the delivery of health services, particularly maternal and child health, which forms
the major chunk of the National Health Mission.

12. While maximum portion of the health budget is for human resource, there is shortage of technical
and specialist health manpower. Community Health Centres (CHC) are required to have specialist
manpower such as Physician, Paediatrician, Obstetrician and Surgeon, but even the district hospitals
are without adequate specialist manpower. Although under the National Health Mission, there is
technical manpower support through provision of specialists, medical officers, lab technicians, and
nurses, it is still deficient to meet the manpower needs.

13. The indicators for antenatal care, institutional delivery, immunization and family planning services
are all low. Only 33.5% of women receive 3 or more antenatal check-up. The main reasons for not
availing services are ‘not necessary’, ‘too far’, and ‘too costly’. Institutional delivery performance is
38.6% the main reasons are that they prefer to deliver at home, the health institutions are too far, or
the cost of care is too expensive. About 77%of women who delivered in health institutions receive
post-natal care within48 hours. Among children 9-11 months, full immunization percentage stood
at56.39%.

14. Most of the causes of infant and maternal deaths are preventable and/or curable. Therefore,
improving services for checking and controlling the factors has potential of reducing IMR and MMR.
The main causes of infant deaths are asphyxia, low birth weight, sepsis, fever, and diarrhoea.
Maternal death often results from bleeding, infections, abortion, and hypertensive disorders during
pregnancy. Of the children who had diarrhoea in the last 2 weeks, only 43.3% were given ORS.

One of the most serious problems in a state like Nagaland (and some of the other north east states) is the
absence of reliable health statistics. One problem is that the country’s health data comes from the
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Census information based on the Sample Registration System (SRS) surveys of the Gol. Unfortunately the
sample basis for data from the North East hill states is so small that it is inadequate to draw inferences
for various health statistics for these states. This is why the SRS based publications often omit reporting
data for these states separately. This creates problems for generating data on vital health statistics like
the Infant Mortality Rate (IMMP) and the Maternal Mortality Rate (MMR) which are crucial and often
reflect over all health care being provided to the state’s poulation. Some data available obtained from
avialable literatures are used in this section to potray the progress in last five years.

Immunization

Immunization prevents diseases like childhood tuberculosis, polio, neonatal tetanus, diphtheria, measles,
etc and prevents infant and child deaths. The performance of immunization however continues to be a
concern. The data on immunization varies according to various reports. However, most data indicates the
need for improving the immunization rate in the state.

Immunization trend over four years period (2011-12 to 2014-2015) furnished in Table-21 shows that,
there is no improvement in the state’s average rate on full immunization. Dimapur, Peren, Wokha, and
Zunheboto has shown consistent increase while the other districts have either witnessed fluctuations,
stagnation, or decline in the immunization rate.

The determinants of IMR and MMR can be divided into external and internal factors. Many factors exist
outside (external) of the bio-medical domain. Geographical challenges in terms of reaching the needy
people with maternal and child health services, access to these facilities by the people, cultural and
traditional belief barriers to acceptance of modern medicine, poor socio-economic conditions and high
cost of medical care, patriarchal set-up of Naga society, poor sanitation and environment pollution, low
spending on the health sectors and poor implementation of Government intervention programmes are
the external factors. These adversely affect the survival and health of mothers and children. Internal
factors which are responsible for infant and maternal deaths include occurrence of a pregnancy at a
young age, inadequate spacing period between births, multiple births, lack of proper care and check-up
during pregnancy, delivering at home in unsanitary conditions attended by untrained birth attendants,
lack of care after delivery, low rates of immunization, lack of proper nutrition and poor diagnostic
facilities for treatment of ailments.

Table 21: Number of Fully Immunized Children (9-11 Months)

2011-2012 2012-2013 2013-2014 2014-2015
Nagaland 16,366 19,567 19,908 19,236
Dimapur 5,033 7,079 7,073 7,203
Kiphire 729 767 637 657
Kohima 2,262 3,308 3,070 2,819
Longleng 670 573 744 645
Mokokchung 1,094 1,139 1,295 1,201
Mon 1,117 1,597 1,713 1,557
Peren 628 642 722 762
Phek 1,999 1,683 1,383 1,252
Tuensang 1,321 1,147 1,374 1,092
Wokha 974 1,029 1,240 1,279
Zunheboto 539 603 657 769

105




Nagaland State Action Plan on Climate Change
Nutritional Deficiency

Nutritional deficiency (Iron deficiency) is a primary cause of anaemia among women and children.
Measurement of haemoglobin for anaemia is an important component of antenatal care. This enables
the mother to be prepared in case of bleeding complication during childbirth. Anaemia among women
(15-49 years) in the state is 50.2% and those with severe anaemia (haemoglobin <7g/dl) is 5.2% (DLHS IV).
The trend of severe anaemia among pregnant women as reported through HMIS in the last four years is
given in Table -22. The overall percentage has stagnated around 4% since the reduction from 6.7% in
2011-12. There is consistent decrease in severe anaemia prevalence in Kiphire but at 22.1%, it continues
to be the highest in the state.

Table 22: Pregnant Women Having Severe Anaemia (Hb<7) (%)

2011-2012 2012-2013 2013-2014 2014-2015
Nagaland 6.7 4.1 4 4.8
Dimapur 3.7 3.4 4.5 5.9
Kiphire 47.7 23.3 24.7 22.1
Kohima 17.2 1.3 0.8 1.5
Longleng 43.4 35.1 10 0
Mokokchung 1.5 1.5 1.5 1.6
Mon 10.8 1.5 1 1.7
Peren 0 0 0 0
Phek 3.2 5.1 0 0
Tuensang 10.1 23.3 5.6 0.5
Wokha 4.2 35 4.5 0.5
Zunheboto 4.3 2.9 0 0

In such a scenario, to improve the survival rate of infants and mothers at delivery, an elementary
essential is to give due attention to healthcare requirements during the planning process. It is crucial to
improve delivery of services, especially for mother and child health.

There exist rural-urban disparities and the gender divide need to be bridged by targeted interventions.
Inadequate facilities such as basic obstetrics and child health care needs in the Primary Health Care units
are seen in Nagaland. Issues like road connectivity and socioeconomic conditions, food security and
education are impacting health care. Therefore, these issues have to be factored in during the planning
initiatives for reducing infant and maternal deaths.

The activity wise break up of allocations as presented in the earlier SAPCC is not available. However,
resource envelopes under National Health Mission cover most of the proposed activities. This has been
summarised in the figure below:
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Resource under NHM (in Lakh INR)
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Figure 33: Resource envelope under NHM

This resource is deployed in maternal and child health, integrated disease surveillance programmes
(roughly 200 lakh per year), vector control, some of the infectious diseases, health infrastructure and
staffing.

Analysis of Climate Expenditure

Assuming the fact that most of the health infrastructure is capital expenditure and long term and most of
the staffing expenditure is routine and recurring, these were not included as climate expenditure. This is
about 50% of the total resource envelope. Therefore balance 50% which is to the tune of Rs. 65 crore per
annum has been estimated to be the climate relevant expenditure in health sector.

5D.5 GAP ANALYSIS

Addressing human health concerns in a changing climate requires several efforts. A resource poor state
like Nagaland faces several challenges. The main challenges that affect the adaptive capacity have been
listed below:

o  Poor communication infrastructure

e Lack of adequate healthcare staff in the villages

e Poor awareness about the control measures for vectors

e Behavioural change with respect to sanitation, water management and stagnation

e lack of financial resources to provide multi-speciality health care and early diagnostic chains

5D.6 SECTOR - PLAN

5D.6.1 Situational Analysis - NDC Perspective
NDC statement as adaption strategy-

Key state level initiative to comply with NDC Statements

Health Sector
National Health Mission e India is now formulating a ‘Health Mission’ under the ambit of
NAPCC to evolve strategies for mitigating, containing and

managing the adverse impact of climate change on health.

e The programme has helped in strengthening preventive health

Integrated Disease  Surveillance
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NDC statement as adaption strategy- . .
P 3 Key state level initiative to comply with NDC Statements

Health Sector

Programme (IDSP) care in the state. This is funded under the National Health
Mission.

e Various vector borne diseases and their control have been
systematic ally studied in the state centre and the activity has
been funded under NHM. It is also showing good results and

National Vector Borne Disease Control
Programme (NVBDCP) to deal with
vector borne diseases like malaria,

malaria prevalence has come down by 50% in last five years.
dengue, etc.

e District disaster management plans include a section on health
specially to attend to pregnant and new born, provision for anti-

Extreme weather events and disaster

management plan for health
venom, manage disinfection of water, etc. For heat stress

standard operating procedures have also been developed.

5D.6.2 Specific Targets under SDG for the Sector
Health sector is linked to SDG 3 which is to ensure healthy lives and promote well-being for all at all ages.
The state has planned to completely eradicate malaria by 2030.

The state has put maximum emphasis on improving health infrastructure, health services and emergency
health care.

The targets set by the state are as follows:

e The state should have adequate health care workers by 2025, set up diagnostic centres in all
districts and establish at least a medical college and a cancer speciality centre by 2023.

e Simultaneously, establish super specialty health care service by 2025, integrate health services
and introduce health insurance cover for all by 2030.

Allits planned activities are also aligned to these objectives:

5D.6.3 Description of Activities

Activities for the 10-year period 2021-2030 have been formulated considering NDC commitments and
SDGs targets as well as likely impact of climate change.

HS/N-1- Integrating climate sensitive health concerns in policies and
programmes. Developing State Action Plan on Climate Change & Human
Health (SAPCCHH).

As there is an increasing understanding on climate change and its associated risks and impacts on human
health, the state will integrate the climate sensitive health concerns in its existing policies and programs.
A detailed state specific action plan on climate change and human health, i.e. SAPCCHH will also be
developed. The plan will identify and assess the potential risk of climate sensitive diseases, along with the
vulnerability mapping with respect to the current health parameters, infrastructure and other resources.
In addition, Environment Health Cell will be established in the State Health Department. Several research
studies on climate change and human health issues will also be conducted.
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HS/N-2- Sensitization and capacity building of people and health task force on
climate sensitive illness and drug & alcohol abuse.

To ensure effective implementation of SAPCCHH and awareness programmes, Health Task Force will be
set up at district levels. Capacity building of health officials and field level staff will also be conducted at
several levels. Mass awareness campaigns will be organized in the state for the people to enhance their
understanding on climate sensitive illness like vector borne, zoonotic and heat/cold stress diseases.
Awareness on hygiene, sanitation and immunization, family planning, alcohol/ drug abuse and sexually
transmitted disease like AIDS will also be spread.

HS/N-3- Improvement of healthcare infrastructure in the state.

Access to healthcare facilities is one of the key issues that the state is facing. To tackle this problem,
increased number of strategically planned heath care centres with new and improved instruments will be
established by the state. Emphasis will be given to setting up energy efficient technologies in the state. In
addition, mobile health centres will also be established.

HS/N-4 Strengthening prevention and treatment of vector borne, food & water
borne and zoonotic diseases in the state.

The changing climate has an increased effect on vector borne diseases such as malaria & dengue and also
food & water borne diseases. Under several programs and schemes, the government will strengthen its
healthcare facilities to better manage the cases of vector borne, food & water borne and zoonotic
diseases in the state.

HS/N-5- Strengthen the capacity of Nagaland state for early warning,
surveillance, emergency risk reduction and early response.

Activities such as data collection and analysis, strengthening of surveillance related to climate variables
and climate change sensitive illness will be carried out in the state. The Health department is also
planning to integrate with Nagaland Disaster Management Authority (NDMA) for emergency risk
reduction and early response.

HS/N-6- Strengthening the healthcare facilities in the state to enhance the health
resilience of vulnerable population.

The government of Nagaland will take measures to enhance the resilience of vulnerable population (new
born babies, children below 5 years of age, pregnant women and elderly people) in the state.
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5D.6.4 Synopsis of Proposed Activities

Activities Name of Propos Amoun Amount Gap Implement
Schemes ed t likely likely Fundi  ing Organi-
/Program Budget from from ng zations
mes from (2021- Central State In
which 30)in scheme Budget Lakhs
fund can Lakhs (2021- (2021- INR
be INR 30)in 30) in
sourced Lakhs Lakhs
INR INR
1 HS/N- | Integrating climate | Ayushman AD 2000 Directorat
1 sensitive health concerns Bharat ! e of Health
in policies and and family
programmes. Developing Welfare,
State Action Plan on
Climate Change & Human
Health (SAPCCHH)
2 HS/N- | Sensitization and Capacity | Ayushman AD Directorat
2 Building of people and Bharat LY e of Health
Health task force on and family
climate sensitive illness Welfare,
and Drug & Alcohol abuse.
3 HS/N- | Improvement of | Ayushman AD Directorat
3 healthcare infrastructure Bharat =00y e of Health
in the state and family
Welfare,
4 HS/N- | Strengthening prevention | Ayushman AD 2000 Directorat
4 and treatment of vector Bharat e of Health
borne, food & water and family
borne and zoonotic Welfare,
diseases in the state
5 HS/N- | Strengthen the capacity of | Ayushman AD Directorat
3600
5 Nagaland state for early Bharat e of Health
warning, surveillance, and family
emergency risk reduction Welfare,
and early response
6 HS/N- | Strengthening the | Ayushman AD 1000 Directorat
6 healthcare facilities in the Bharat e of Health
state to enhance the and family
health resilience of Welfare,
vulnerable population
Total
16,600
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S5E. STATE MISSION FOR STRATEGIC KNOWLEDGE AND
INFORMATION

5E.1 SECTORAL OVERVIEW:

The strategic knowledge will promote "a better understanding of climate science, impacts and moves". It
requires the foundation of a new Climate Science Research Fund, improved climate modelling, and
expanded international collaborations. It will also cultivate private sector initiatives, activities aiming for
developing adaptation and mitigation technologies through venture capital funds.

The basic objectives of the mission can be listed and described as follow:
a) Knowledge generation
b) Institutional network
c) Science and Technology innovation
d) Institutional capacity and human resource investment and development
e) Cross pollination of the mission
f)  Alliance and partnership

Knowledge generation- The main objective of the strategic knowledge mission is development of the
nation through proper research and filling in the knowledge gap. In order to improve the scientific
understanding of the processes and future impacts of climate change, it is of utmost importance to build
institutions and build human capacities for getting more into researches and studies.

Institutional network - The National Knowledge Network (NKN) will fill in as the basic framework to help
information sharing and coordinated effort. Research important for climate change is being attempted
through both Intra Mural and Extra Mural Research support frameworks. A planning system is required
for networking the exploration yields of all the knowledge institutions. Foundation of an updatable and
intelligent learning gateway on climate change research in the nation is a distinguished activity.

Science and Technology innovation - Given the significance of science, innovation and development to
propel the procedure of arrangement improvement; this mission component will be operationalized
through two sub-components or sub-Missions i.e. Mitigation technologies sub-Mission and Adaptation
technologies sub-Mission.

Institutional capacity and human resource investment and development -Strengthening knowledge and
institutional capacity in key scientific areas pursues straightforwardly from the principle mandate of the
Ministry of Science and Innovation. In perspective of the long-term nature of the climate change issue
and the exceptionally expansive scope and dimension of the issue, it will be essential to create diverse
portfolio of capacity-building interventions in a targeted and strategic manner.
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This would include capacity-building at various levels, creating centres of excellence in priority areas in
existing institutions.

Strengthening knowledge capacity also requires a satisfactory level of human assets of high calibre and
with essential and requisite skill, and research infrastructure that would empower these people and
foundations to work adequately and productively.

Alliance and partnership - National Mission on Strategic Knowledge for Climate Change (NMSKCC) is
anticipated that would create two sorts of learning items, one suited for wider audience and other
uniquely required for internal partners. Hence, the mission ought to adopt double strategies for
knowledge exchange. Some general information on climate change for mobilization of youth for research
and awareness would be spread through ordinary channels. Development and dissemination of
information and knowledge products ideally required for policy building would be limited to internal
stake holders within the decision bodies.

The strategic knowledge is required to build dynamic knowledge system and infrastructure that would be
essential for determining the variability and vulnerability of livelihood. The basic approach is to build
excellence through collaborative synergies and activities.

The coping capacity of the vulnerable population determines the impact of climate induced disasters.
Lower the living condition of the population, higher would be the impact. Strategic knowledge processes
with a view to further enhance the effectiveness of the various existing intra- and extra-mural knowledge
generating systems. Therefore, for building a strategic action based on knowledge-led path, it is
important to share data among various data sources. This will help in accessing as well as integrating the
data information and assessments originating from a large number of interconnected sources. The state’s
vulnerability for various sectors has been analysed. Mainstreaming of that information into the
adaptation planning of the respective sectors is of much importance towards the livelihood of community
which are likely to be impacted in future. Therefore, an ordinate action is required for the impacted
sectors. This requires a coordinated action linking scientific knowledge with planning. It is also equally
important to track the progress of these initiatives and document the learning. Partnerships with national
and international scientific networks, media and academic institutions are the steps in this direction.

5E.2 KEY ISSUES AND CHALLENGES

The effective response of the state gets a major setback due to a number of constraints that limit at
present the ability of the national knowledge system to deliver the required and expected outcomes for
effective response. Some of the major issues of the sector on different sectors are discussed below:

Sector Issues/ Challenges

Financial e Lack of funds for carrying out research activities

. e Thereis a need for a common data platform for standardization of the findings.
Technical

Lack of micro level data in almost all sectors making it difficult to predict impact
on climate change at micro-level.

There is an inadequacy of technical and scientific studies and research on order
to adapt with the present climate scenario.

There is an absolute need for up-gradation of data required to estimate the
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Sector Issues/ Challenges

damage caused to the environment due to unsustainable activities such as

mining and land excavation.

. - e Poor connectivity with nation and international network
Social- Political

e Lack of proper networking and continuity among community.

N e Absence of research centres for extraction of ground level data largely affects
Institutional and

the knowledge up gradation at the state level.

Regulatory

5E.3 PROGRESS MAPPING (IN LAST 5 YEARS)

This was not a proposed mission in the last SAPCC. However, several activities have been undertaken by
the state nodal agency in promoting climate change agenda in the state in last five years.

This includes the following:

1. The media awareness workshops
Networking with ICMOD and other professional networks to better understand the state vulnerability
due to climate change

3. Mobilisation of climate finance

5E.4 GAP ANALYSIS

Area ‘ Gaps ‘

e Lack of use of modern and latest scientific technology for delivering knowledge

Institutional
products.
e Lack of a common data platform of scientific information.
. . e Paucity of fund
Financial

e Lack of organised intra-sectoral research capabilities.

e A huge data gap in respect to the impact of climate change on various sector of
the state.

e Poor sense of communication within the knowledge generators and the users.

Regulatory/ Policy

5E.5 SECTOR - PLAN

5E.5.1 Description of Activities

SK/N-1: Introduction of "One State- One Data Mission” under State Climate
Change Data Repository

The government of Nagaland has accessed the need to address climate change issues through
convergence and collaborative actions of different sectors and the need for a common platform of data
centre for easy assessment of the same by every department. The state needs a consistent and reliable
data plan and adapt to the climate change impact. Therefore, the state is planning to take up the “One
State- One Data Mission”.

Direct and Co-benefits:
e Easy accessibility of data
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e |dentification and addressing various client need
e Relatively Easy Data sharing

SK/N-2: Conducting various studies and research on climate change impact on
the climatic vulnerability of the State

The state is known to be one of the most vulnerable states of the country and there is a huge need to
study and understand the vulnerability of every sector in order to adapt and mitigate the effect. The state
is therefore keen to take up various studies and research to access the climatic vulnerability which will
pinpoint hotspots and develop area specific planning and contingencies.

Direct and Co-benefits:

e Maximizes the adaptation and mitigation options

SK/N-3: Identification of research gap in each sector with the review of existing
sectoral policies and strategies

Being a multidisciplinary sector, study and research on climate change needs a proper inter departmental
co-ordination and accessibility of data from each department is an absolute requirement. Research and
data analysis on climate change would help the planners and policy makers in making proper and
informed decisions. The government can plan for establishment of a Centre of Excellence for addressing
regional sand state specific climate change knowledge gap.

SK/N-4: Amendment at policy level to include soil testing/ geological testing of
the land before any construction

Geological study and soil testing are of utmost importance for the state of Nagaland due to its difficult
and vulnerable topography and soil physiology. The soil of Nagaland is very young and is therefore prone
to landslide. The state government is planning to introduce geological soil testing at policy level to
determine the slope instability and make the constructions safe and sustainable.

Direct and Co-benefits:
e Safety human lives and property
e Cost and Labor effective

SK/N-5: Augmentation of any existing climate change monitoring stations

Nagaland is highly prone to different natural calamities and disasters such as flood and landslides due to
its critical topography and soil structure. The state is well informed about the fact as is taking necessary
actions to minimize the effect of the disaster on human lives and livelihood.

The state is, therefore, planning to upgrade the existing weather monitoring stations so that they get a
more accurate and precise data on weather elements. Establishment of Automated Weather Stations is
also taken into consideration. A centralised provision for early warning system can be considered to
disseminate advance warning through mobiles and other mass media.

Direct and Co-benefits:

e Security to human lives and livelihood
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e Reduce damage to property by taking necessary steps in advance

SK/N-6: Capacity Building and awareness creation

The government of Nagaland is taking great initiatives in regards to the Capacity building and awareness
creation of local people for their better understanding and adaptation to the ever-changing society. The
state government has also established a Research and Development Cell (R&D Cell) which undertakes
various research and evaluation for effective improvement and management of programmes and to
develop new and better concepts. It maintains all the training materials for easier production and
distribution to the participants as and when required. The government is also taking the initiatives for
capacity building and awareness creations of media personnel as media is of the most powerful
awareness creators in today’s world.

Direct and Co-benefits:
e Enhancement of critical and creative thinking skills of young generation
e Encouragement of a healthy lifestyle
e Increasing the state’s learning standard

SK/N-7: Policy analysis for sound intervention of government projects,
programmes and schemes

The creating and enabling framework for reducing adverse effect of climate change require analysis of
various sectoral policies. Based on that, the alignment of actions and indicators needs to be done.
Therefore, the state is planning to review and ensure that, the policies provided by the government are
rendering the desired requirement and expectations providing justice to the basic human needs.

Direct and Co-benefits:
e The analysis will help to reform the actions towards sensitive and vulnerable areas.
e Cost effective

SK/N-8: Data generation through research

Climate change is a major issue that the state needs to address and deal with. In order to understand and
respond to the risk represented by climate change the state needs to be well equipped with information
and data of the vulnerabilities of the state. Therefore, the state is effectively working towards research-
based system to have a better understanding and sufficient data to combat with the adverse effect to
climate change.

Direct and Co-benefits:

e Research will create an accurate data set which can be accessed to deal with the state problem
accurately.

o It will also provide the scope to the youth of the state to get more involved in the climate
sensitive issues.

116



Strategic

Knowledge
& Information

Nagaland State Action Plan on Climate Change

5E.5.2 Synopsis of Proposed Activities

Activity Nameof Typ | Propo Amount Amount Gap Implementing
Scheme e sed likely likely Fundi Department
/Progra Budg from from ng
mme et Central State In
from (2021 scheme Budget Lakhs
which -30)in  (2021- (2021- INR
the fund Lakhs 30) in 30) in
can be INR Lakhs Lakhs
accessed INR INR

1 SK/N-1 | Introduction  of AD Dept. of
"One State- One Science and
Data Mission" Technology&
under State “Climate
Climate Change Studies and
Data Repository Knowledge

Solutions
Centre”

2 SK/N-2 | Conducting AD Dept. of
various  studies Science and
and research on Technology &
climate  change “Climate
impact on the Studies and
climatic Knowledge
vulnerability  of Solutions
the State Centre”

3 SK/N-3 | Identification of AD Dept. of
research gap in Science and
each sector with Technology &
the review of “Climate
existing sectoral Studies and
policies and Knowledge
strategies Solutions

Centre”

4 SK/N-4 | Amendment  at AD Dept. of
policy level to Science and
include soil Technology &
testing/ “Climate
geological testing Studies and
of the land before Knowledge
any construction Solutions

Centre”

5 SK/N-5 | Augmentation of AD Dept. of
any existing Science and
climate  change Technology &
monitoring “Climate
stations Studies and

Knowledge
Solutions
Centre”
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Activity Nameof Typ  Propo Amount Amount Gap Implementing
Scheme e sed likely likely Fundi Department
/Progra Budg from from ng
mme et Central State In
from (2021 scheme Budget
. . Lakhs
which -30)in  (2021- (2021- INR
the fund Lakhs 30) in 30) in
can be INR Lakhs Lakhs
accessed INR INR

6 SK/N-6 | Capacity Building AD Dept. of
and  awareness Science and
creation Technology &

“Climate
Studies and
Knowledge
Solutions
Centre”

7 SK/N-7 | Policy analysis for AD Dept. of
sound Science and
intervention  of Technology &
government “Climate
projects, Studies and
programmes and Knowledge
schemes Solutions

Centre”

8 SK/N-8 | Data generation AD Dept. of

through research Science and
Technology
TOTAL
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Mitigation
Strategy

MITIGATION STRATEGIC
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