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MIZORAM STATE

MESSAGE

Climate change is one of the greatest challenges that the global community is
facing today. The world is experiencing perceptible temperature rises. A mere single
degree change in temperature may look minuscule, but the catastrophic change it could
bring along is so huge that no one can ignore it. The global population is threatened
with water shortages, hunger and poverty. The security of our planet is also questioned.
At this stage we are bound to take concrete actions while, on the other hand, we
mainly speak of development which is the central theme of every nation especially the
developing countries. But development has to go parallel with sustainability, by putting
environmental concerns always at the forefront.

From the days of our forefathers, our little agrarian state has been contributing
more of less carbon to the environment owing largely to jhum system of cultivation.
Coupled with the technological advancement and development of the modern era, our
contribution rises to new heights. So far we are unable to precisely account for neither
its volume nor its effect. But even laymen are conscious about the changing weather
patterns and the seasonal climate variations. We are no longer isolated from the rest of
the world, but are now part and parcel of the community affected by climate change.
Whatever befalls the globe, we are in it.

| am happy to learn that a comprehensive Action plan on Climate Change is
prepared, touching every corner of possible actions and involving various Departments.
The road to combat the effects of climate change is a long one. Hopefully, the road
could be much shortened by this Action Plan. We still have time to slow down the
process and adapt to climate change.

(LAL THANHAWLA)
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Chief Secretary
Government of Mizoram

MIZORAM STATE

FOREWORD

The 4th Assessment Report of the United Nations Intergovernmental Panel on
Climate Change (IPCC) has conclusive evidence that global warming is due to human
activity. The Industrial revolution changes the face of the world by creating more urban
centers and mass production, which in turn led to rapid depletion of natural resources.
Ever since then, it almost seems like the world is journeying in a single trail towards a
point of no return, which is irreversible climate change.

The effect of climate changeisomnipresentin a way thatit follows us everywhere,
be it in our home, work or travel whether far or near. Bitter winter and warmer summer
has become the talk of the town. It is also directly linked to our economic condition. We
are already experiencing changing weather patterns like diminished, irregular or late
onset of rainfall which in turn affects our agriculture. Farmers in rural areas are affected
the most. The health impact of climate change may be more accountable too.

There have been several laws and acts enacted to tackle climate change. The
Governmentisalsodoingitsduty. However, nothingseemsenoughinthetaskof mitigating
climate change. It requires continuous and joint efforts comprising the Government
and all sections of people. The foremost need of the hour is a comprehensive solution,
and this Action plan appears just in time. We cannot be just spectators anymore. We
are all a part of the plan and we really must set our target to cut our emissions, increase
energy efficiency and make use of our renewable resources.
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EXECUTIVE SUMMARY

l. Climate Change Strategy

One of the youngest state of Indian Union,
Mizoram is very much vulnerable to the
impacts of a changing climate and sometimes
faces wrath of freak weather events due to
its geo-climatic condition, making the entire
state as one of the most hazard prone states
in the country. The state is annually swept
by cyclonic storms, cloudbursts, hailstorms
and landslides. The valleys are hot and wet
during summer and in the upper reaches it
stays comfortably cool. However, the effect
of global warming has been experienced here
with data showing increase in rise in mean
and maximum temperature over the last 10
years. There are also frequent occurrence of
violent storms during March and April that
come from North-West Direction. Mizoram
receives an average rainfall of about 3000mm
in a year and this is evenly distributed and
it is not drought or flood prone.Although
the State is enjoying abundance of rainfall
during monsoon period, the dry spell during
non-monsoon period is really hard for the
people. Due to the steepness of the hillsides,
underground water retention is minimal,
causing perennial water sources to dry up
during this period. This had been aggravated
by the tradition custom of jhum cultivation,
commonly known as slash and burn.

WA AN v

\?Me Action Plan on‘gllmate Chan e: Mizoram . |
\ B\ o AV Y e\

Moreover it also has a very low adaptability
due to the socio-economic and bio-
physical conditions.A recent report on
climate change impact in India highlights
that “extreme precipitation events may
increase by 5-10 days in all the regions in
the Northeast, which might cause wide
alarm in the region as many parts of the
region are prone to landslides and flash
floods which are only aggravated by heavy
rainfall due to steep gradient.

The main objective of Climate Change
Action Plan is to strategize adaptation
and mitigation initiative towards emission
stabilization and enhance the resilience of
the ecosystem.

Plan Process

Government of Mizoram has taken the
climate change issue very seriously. A
detailed roadmap has been chalked out
to develop the climate change action
plan for the state.Climate Change Council
of Mizoram is created to develop state
action plan for assessment, adaptation
and mitigation of climate change with an
objective to monitor the targets, objectives
and achievements of the national missions
specified by National Action Plan on Climate

e Y



Change (NAPCC). The respective missions shall be taken care of and attended to by the individual
departments who shall strive to attain the listed objectives within stipulated time frames and
ensure their vertical integration with the National Mission.

SI No Designation Position in Council
1 Hon'ble Chief Minister, Chairman Chairman

2 Hon'ble Minister, Rural Development Member

3 Hon'ble Minister, Agriculture, etc. Member

4 Hon'ble Minister, PHE, Tourism, etc. Member

5 Hon'ble Minister, Transport, etc. Member

6 Hon'ble Minister, Revenue Member

7 Hon'ble Minister, Forests Member

8 Vice Chairman, State Planning Board Member

9 Chief Secretary, Govt. of Mizoram Member

10 Principal Secy, PHE, Agri, etc. Member

11 Secretary, Environment & Forests Member

12 Secretary, Tourism Member

13 Secretary, R.D. Member

14 Secretary, Horticulture Member

15 Principal Secy., Planning & Prog. Implementation Member Secretary

e sy WAyl

The operating arm of the Climate Change Council is designated as the Executive Council.

Position in the Council

Designation

1 | Chief Secretary, Govt. of Mizoram Chairman

2 Principal Secy, Planning & Prog. Implementation Member

3 Principal Secretary, PHE, Agri, etc. Member

4 | Principal Chief Conservator of Forests Member

5 | Secretary, Rural Development Member

6 | Secretary, Horticulture Member

7 | Secretary, Tourism Member

8 | Principal Adviser Planning Member

9 | Chief Scientific Officer, Science & Technology Member Secretary

Il. Sustainable Agriculture

TheState’seconomyispredominantlyagrarian,
with more than 60% of the total work force
engaged eitherdirectly or indirectly with
the sector. Irrespective of the considerable
dependency of the economy the agricultural
sector in the state is quite under developed
duetothe predominantmethod of cultivation,
lack of irrigation facility which is largely due

' ate Actlon Plan on—Tmate Change:
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to unfavourable physical conditions and the
land holding pattern that prohibits taking
up initiatives towards facilitating increase
of yield. As per the present status, the total
annual requirement of rice for Mizoram
is 19,22,030 Quintals/year but Mizoram
produces only 462924 quintals/ year (24%
of the total requirement) so the deficiency is
76% which is likely to worsen under negative
impact of climate change or weather
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variability. Adaptation measure if taken up
judiciously can offset the negative impacts
of climate change on irrigated rice but in the
case of rain-fed rice, growing of tolerant and
high input efficiency rice varieties with better
management and assured irrigation only can
reduce the climate change impacts.

experienced land degradation (total of 20.64
% of Mizoram) at an alarming rate owing to
the destructive slash-and-burn system of
cultivation.

From the animal husbandry and fisheries
point of view the state is facing serious

problem due to increase in deficiency of
To add on the agricultural issue lies the rainfall.

land degradation problem. Mizoram has

Key priorities: Agriculture

Development of Land (Levelling, bundling, etc) for Wetland Rice

Cultivation (WRC) on available lands having 0-10% slope and Improvement of Existing
Wetland Rice Cultivation (WRC)

Developing data base on genotypes of local crop varieties (mainly rice varieties) and
identification of suitable varieties for different agro-climatic zones.

Impact assessment of paddy cultivation through agricultural inputs such as crop varities,
kharif crops and promotion of rain water harvesting and construction of eco friendly mini
check dams for irrigation.

Assessment study and demonstration of Systematic Rice Intensification (SRI) cultivation
and Capacity building to train farmers in latest rice cropping techniques specially evolved
to counter adverse effects of climate change

Optimization of jhum cultivation through conservation of arable land, water utilization
management, parallel cultivation of alternative crops and Alternative jhum Control to
Livelihood

Construction of Hill Slope terraces for conservation of moisture and cultivation of food
grain, vegetable, pulses and oilseed crops

Increasing the area under perennial fruit plantation crops and low value high volume crops
to help cope with uncertain weather patterns.

Management of climate change impact on horticulture and Climate risk management
studies

Improving post harvest management such as cold chain for perishable crops and winter
cultivation practices

Promotion of organic farming through usage of compost and vermi compost

Adoption of Integrated Pest Management for improved crop yield, Preparedness to tackle
emerging scenarios of pests and capacity building for stakeholders

Research study on livestock disease and establishment of early warning system and
Capacity building to Stakeholders

Study of impact of Climate Change on the indigenous fauna of aquatic ecosystem and open
waters

Water storage and providing proper diversion channels to the existing ponds for drainage
of catchment runoff during sudden heavy rains

Providing extensive support and services to fishermen through establishment of district
level training centres

Water bodies conservation for fishery sector and establishment of fishery units in reservoirs
and riverine area

. 7 4 .
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lll. Sustainable Himalayan Mission

Mizoram is a fragment of Lower Himalayan
range exhibiting a part of Mountain ecosystem
comprising 21 moderate hill ranges and
forest ecosystem. In between these two
dominant ecosystems, lies the freshwater
ecosystem. Climate Change impacts coupled
with anthropogenic pressure is most likely
to impart its negative effect on the fragile
Mountain Ecosystem of Mizoram. The
assessment of impact of climate change on
forest ecosystems has clearly demonstrated
the possibility of adverse implications on
biodiversity and a large decrease in net
primary productivity of forest. Such a
projected shift or change in forest types likely
leads to large-scale forest disappearance
and loss of biodiversity. Forest ecosystems
are already subjected to socio-economic
pressures leading to forest degradation,
with adverse impacts on the livelihoods of
the forest-dependent communities. Climate
change in the projected scenario is like to
exacerbate the stress on forest ecosystems. To
add on the possibility of stress development
of adaptation strategies is constrained by
uncertainty in the current projections of

V. Green Mission

The forest coverin Mizoram is around 91.27%
of state geographical area, which in highestin
the countryandistherichestsource of carbon
sink. However, the major constraints for the
state are higher deforestation rates due to
jhum cultivation and forest degradation
caused by anthropogenic pressure. Due to
this the majority of the forests classified
under the open and medium dense forest
category and only 1% of forest cover classified
under the high dense forest with the canopy
cover more than 40%. Lack of infrastructure,
Market Linkages and sustainable forest
policies making under-utilization of potential
for development of forest based enterprises
within the state. Almost 2/3rd of the area
has already been degraded. These depleted
and degraded forests could not meet the
growing demands of timber and other forest
products in the state and cannot provide a
safeguard to the ecological functions like soil
conservation, protection of land degradation,
maintenance of agricultural productivity and
protection of catchment area.

Key priorities: Sustainable Himalayan Mission

1. Biodiversity Assessment

2. Research on Wildlife Population and Corridors - Mountain Goats, Burmese green Peacock,

Malayan Bear
Creation of Biodiversity Park

3
4. Assessment of climate vulnerability and climate change impacts on state biodiversity and

forest resources

Documentation and enrichment of biodiversity database through Peoples Biodiversity Register

(PBR) at the JFMC Level

Inventorying and Conservation of Medicinal Plants

Monitoring of carbon stock and biodiversity at regular intervals

Eco-tourism promotion for biodiversity protection and sustainable livelihood

Undertaking study on valuation of forest resources

Work to establish new systems to support for public awareness building through Establishment

of Envis Centre

Restructuring land use policy for jhum cultivation and habitation on notified forest lands
Policy formulation on transportation subsidy or development of low cost transportation for

primary Forest products of the state

Protection of forests and forest land from soil erosion in 1,35, 000 Ha
Conservation and Management of two major Wetlands

“AVeY
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Key priorities: Green Mission

Improvement of forest quality and
density in degraded Ilands and
abandoned jhum lands

Improvement of the productivity of
Bamboo and promotion of local value
addition through establishment of
market linkages

Undertaking studies on climate change
impacts on NTFP productivity and
sustainable harvesting practices for
adaptation of climate change

Capacity building of communities/
community  forest management
institutions for climate change
adaptation

Prevention and control mechanism for
forest invasive species and its utilization
strategies

Promotion of forest based industries

Formulation of conservation strategies
for Orchids and establishment of market
linkages for value addition

Livelihood improvement Activities for
forest dependent communities

Strengthening of Forest Department

. GIS based Monitoring and Evaluation
of the program

. Strengthening of Local VSS
. Publicity / media and Outreach

. Establishment of Mission Directorate

V. Sustainable Habitat

The state has experienced relatively slower
economic growth in comparison with rest of
India. The state of Mizoram, the smallest state
intermsofsize, isthefifthmosturbanizedstate
in India with 49% of its population residing
in urban areas. The level of urbanization in
Mizoram is likely to be 99% in 2016. As a
result of rapid increase of population within
the state spilling of population outside the
city limits has taken place. It highlighted the

AV AN v
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fact that the towns in Mizoram are overgrown
villages, trading centres with some rural
development administrative office outfits,
which become urban settlements. These
outgrowth areas are generally devoid of
basic urban services and are administered
through rural growth mechanism. There are
increasing urban problems of overcrowding
and growth of slums, scarcity of water
supply, inadequacies of public health and
sanitation system, mismanagement of waste
materials. The existing urban infrastructure
for service delivery is increasingly insufficient,
even for provision of core urban public
services such as water supply, sanitation
and sewerage, urban roads and solid waste
management. Sanitation possesses major
problems with the absence of any sewerage
system in urban areas resulting in drainage
of domestic effluent into nearby rivers and
streams leading to contamination of water
sources.Absence of storm water drainage
poses problems of water logging and
flooding, causing landslides and soil erosion.
Indiscriminate developmental activities also
add to the problem by obstructing drains
and encroaching rainwater flow paths.Solid
waste is a pressing urban issue for Mizoram
primarily because of its difficult terrain.
Inadequate collection and improper disposal
currently lead to spillage and contamination
of soil and surface as well as groundwater
streams.The urban transport sector has been
largely neglected in the State, characterised
by heavy traffic congestion due to narrow
roads, rapid growth in number of vehicles
along with highly topographic and concentric
development.Integrated sewerage and
drainage system is not available in all cities
of Mizoram. City development plans are
underway for construction of the same in
the major cities and district headquarters
of Mizoram. Under the Urban Infrastructure
Development Scheme for Small and Medium
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Towns (UIDSSMT) and Integrated Housing and
Slum Development Programme (IHSDP) major
initiatives taken for six district headquarters.

Key Priorities: Sustainable Habitat

1. Capacity Building and research
initiatives on Climate Change
Impacts and Preparedness

Improvement in water usage
management for urban drainage to
reduce climate change impacts

Development of climate friendly
Waste management systems and
improvement of aesthetics

Reduction of disaster risk through
climate change adaptation

Energy efficiency improvement and
promotion of renewable energy
usage in urban sector

Improvement of vehicular pollution
control mechanism for reduction of
GHG emissions

Assessment and inventorisation of
climate change impact on urban
sector

VL. Health

One of the youngest states of the union,
Mizoram lying in the far flung area of the
country is extremely vulnerable to the
extremes of climate change due to its
location in the fragile ecosystem and limited
access with the rest of the country. Barring
the scenario profiling of the health condition
towards determining the possible impact
of climate change on the health status and
modelling the impact reduction framework, it
is also essential to have a clear understanding

of the socio economic scenario of the region
that creates a conducive environment for
occurrence and spread of diseases. The socio
economic indicators like education, gender,
poverty, housing, amenities and employment
provide a background towards understanding
of the health scenario of the region.

Transmission dynamics of malaria is highly
climate sensitive and is severely impacted by
the climaticconditions. Epidemiological study
substantiated the impact of climate change
on malaria. Irrespective of the fact that the
number of malarial death has decreased
across the year the number of malarial
incidence and annual parasite incidence has
enhanced across the year substantiating the
increase in the morbidity due to malaria.

The State of Mizoram is characterised with
poorand unsafe drinking water and sanitation
facilities (9.99% of the rural household and
1% of the urban household in the state lacks
toilet- 2001 census). The unavailability of
safe drinking water and improper sanitation
facilities in far off and inaccessible area
enhances the chances of incidence of water
borne diseases.The situation of quality water
availability is further worsen during the dry
season due to increase of the pathogen
loading of the water as well as during the
over precipitation(water contamination via
flooding) period due to increase in microbial
loading.Of the Water borne diseases the
incidence of Diarrhoea and enteric fever are
guite noticeable in the state. Although the
rate of the both the diseases has decreased
in 2010 in compared to 2009 the total
number of cases seems to provide additional
diseases burden.

Assuming current emission level continue
their is high chances for deterioration of
air quality in urban region as well increased
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exposure to ozone and other air pollutant
including particulate matter projecting an
increase in cardio- respiratory morbidity
and mortality. Certain weather patterns
enhances the development of urban heat
island, the intensity of which is important
for secondary chemical reaction within the
urban atmosphere leading to elevated level
of some pollutants.

Theclimatechange mayalsoaltertheseasonal
distribution of some allergenic pollen species
leading to physiological problem.

The lowering of yield of food crops due
to climatic variability might diminishes
dietary diversity and reduces overall food
consumption and may therefore lead to
micronutrient deficiencies posing impact
including  death, malnutrition and/or
micronutrient deficiencies specially among
the vulnerable section of the population with
lower economic stability. Food insecurity
issue may also lead to urban migration.

VIl. Solar Mission and Renewable
Energy Sector

Mizoram is far behind in terms of the
economic and infrastructural growth level of
the nation since last three decades which can
easily be depicted from the per capita energy
consumption , a key indicator of human
development and growth . Availability and
access to quality, reliable and affordable
power is critical parameters for promoting
economic and social development of the
developing countries.

The state which is a power deficit owing to
minimal in-house power generation capacity
is facing a serious power shortage. The
change in climate condition and inconsistent
rainfall pattern in the state is observed in last
few leading to non-availability of water in
lean period.

However to cater the ever increasing power
demand due to various factors like population

Key priorities: Health Sector

. Identify extrinsic and intrinsic drivers of malaria and identifying immunity intervention
measures towards control of incidence of malaria.
Assessment of impact of heat stress on human health and framing adaptation strategy,
identification, documentation and awareness creation on temperature related morbidity
Evidence based assessment of biophysical determinants of malaria and development of
framework for adaptation measures for malaria control.
Carrying out of Adaptation study
Research initiatives to identify change in pattern of diseases by region due to climate
change/ weather variation
Study and documentation of diseases caused by water (water borne) and development of
institutional mechanism to reduce the incidence/outbreaks of such diseases along with
awareness generation
Development of institutional framework and infrastructural facilities for early detection of
vector borne diseases, including managing outbreaks
Establishment of pathological laboratory with state of art technology for diseases
identification
Public health system infrastructure development for extreme climate risk management and
managing outbreaks of major diseases
Capacity building and training for health workers for sensitisation of climate variation and
health impacts
Research study on malnutrition of vulnerable group due to food security caused mainly due
to climatic variation

VWA LA/ A G\ 4
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growth, urbanization and to kick start the
industrial development and considering
the present power crisis in the state, the
state government has begun to explore the
possibility of enhancing the power generation
by focusing on installation of more number
of hydro power plants as the state so as to
counter the lower water availability across
the lean period. The following facts forms the
basis of the stratigising the actions.

Key Priorities: Solar Mission and
Renewable Energy Sector

Up scaling Renewable Energy Application
for meeting up decentralized distributed
or Off-grid area energy demand

Unlocking grid interactive solar power
generation and supplement the
conventional grid power under National
Solar Mission

Reduce anticipated energy and peak
demand through promotion and
implementation of pilot SWH application
by undertaking installation of 100 Nos.
of 100 LPD systems and 100 Nos. of 200
LPD systems across various demand
segments

Develop RE systems supply chain through
empanelment of renewable energy
technology manufacturers /distributors
with ZEDA and support in development
of their set-up in the state.

Institutional development and
strengthening of ZEDA for promotion of
Renewable Energy applications

Awareness creation and manpower
development for enhancement of the
renewable energy application

. Market Transformation of Renewable
Energy applications through policy
measures

VIIl. Energy Efficiency

Outlook towards linking climate change
and energy sector are usually centred on
mitigation effort because the current fossil
fuel based energy generation method is
a major contributor to climate change.
Developing options of low carbon growth
and reducing carbon footprint are important
activitiestowards limitingthe degree of future
climate change. Several mitigation initiatives
are conceptualized under National Mission
for Enhanced Energy Efficiency (NMEEE)
with Bureau of Energy Efficiency (BEE) and
Energy Efficiency Services Limited (EESL)
to address climate change concerns and
attain energy security of the nation. NMEEE
has strategized the following initiatives, in
addition to the policies and programmes for
energy efficiency being implemented by BEE.
The state of Mizoram has already started
initiation for addressing the climate change
issues, with a focus on reduce of energy
demand through energy conservation and
efficiency improvement measures. However,
itis essential that, such efforts are in line with
the National Mission on Enhanced Energy
Efficiency. The key elements for the multi -
pronged strategy of the sector for mitigation
and adaptation measures were identified
after detailed deliberation in the working
groups.
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Key Priorities: Energy efficiency

1. Awareness creation and manpower
development to enhance the energy
efficiency measures

Market Transformation of Energy
Efficiency applications through policy
measures -

Up-gradation of transmission and
distribution network for minimization
of energy losses

Penetration of energy efficient devices
in domestic and public utility systems
facilitated by financial, supply chain and
market incentives

Unlocking the energy efficiency activity
in IGEA mode

Institutional development and
strengthening of Energy departments
for Energy Efficiency promotion
Increase Hydro-power generation by
supporting private or public investors
in setting up projects and undertake
demonstration projects.

IX. Water

Water is not only the source of sustenance
of life the availability of desired quality and
quantity of water is the prime factor for
economic prosperity, enhancing the quality
of life and contributing to the food security
of the nation. The assured supply of irrigation
water (irrigation is the major consumer of
water resources contributing to 83% of the
total water consumption) is the primary
function of food grain production and
contributes towards national food security.

Although the total amount of fresh water
available at present is enough to meet up
the current requirement of the state but the
availability of desired quality and quantity
of water may get strained in some places
under projected impact of climate changes,
increase in population, lifestyle, economic
stability, land use pattern, agricultural
production, urbanisation and migration of
population followed by uneven distribution
of precipitation over space and time.

Climate change is likely to impart formidable
challengetothe watersectorandtheadversity
may increase due to the location of the sate
in fragile ecosystem. The impact of climate
change on water sector is likely to be due
to erratic precipitation creating variability in
river flow and increased frequency/ intensity
of extremes events including flood. Increased
frequency and severity of floods may affect
groundwater quality in alluvial aquifers.
Similarly increased rainfall intensity may
lead to higher runoff and possibly reduced
recharge.

The other consequence of climate change
envisaged is increased evapo-transpiration
influencing groundwater recharge and
change in rainfall pattern resulting in lower
agricultural productivity.

National Water mission established under
National Action plan on Climate Change is
designed to ensure Conservation of water,
minimizing wastage and ensuring its more
equitable distribution both across and within
States through integrated water resources
management. Promotion of integrated basin
level water resources management (Basin
Level management strategies are planned
to be reconsidered to deal with variability
in rainfall and water flows), increasing water
use efficiency by 20%, focussing attention
to vulnerable areas including over exploited
areas and water conservation are few
designed initiative under the programme.
The mission will also seek to optimise
the efficiency of existing irrigation system
including rehabilitation of system that has
been run down and also to expand irrigation,
where feasible with special effort to increase
storage capacity. Initiatives to reduce fresh
water use in urban areas are also planned
under the mission. Since water is a state
subject the plans and programmes under
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the mission to be executed falls under the preview of the state government. It is therefore
important that the key priorities proposed under National Water mission are consistent with
the state plan.

Key Priorities — Water Sector

1. Climate change impact assessment of present status of water resources like river,
wetland, streams and lakes

Finalisation of plan for conservation and preservation of water resources
Formulation of State Water policy
Catchment and command area treatment through reverine afforestation

Capacity building of Water Resources department/ Mizoram PHED for integrated
water resources management

Capacity building of Water Resources department/ Mizoram PHED for integrated
water resources management

Expansion of hydrometric network and establishment of micro weather station for
regular monitoring

Community tank management for combating water borne diseases
Promoting zero energy water purification for domestic water supply

Renovation and development of traditional water harvesting system with scientific
intervention in district level

Capacity building of communities on adaptation options required for integrated
demand side as well as supply side strategies during climate stressed condition.

X. Strategic knowledge mission resources for their livelihoods. Climate

variability can fundamentally drive processes
Mission on Strategic Knowledge for climate ofimpoverishmentthroughdirectandindirect
Change is framed under the National routes: (1) Direct: Severe or repeated climate
Action Plan on Climate Change to bridge shocks can push vulnerable households into a
up, assimilate and upgrade information and persistent poverty trap when their individual
knowledge available on climate variability coping responses involve divestment of
and vulnerability with an objective to forecast productive assets such as land or livestock,
as well as appraise for strategic development (2) Indirect: Climate uncertainty causes
towards low carbon inclusive growth. inability to anticipate when climatic extremes

will occur, which acts as a disincentive to
investment, innovation, and development
interventions. The main aim of the State
mission on strategic knowledge is not only
limited to the reduction of green house
gases (GHGs) but include building the coping
capacity of the vulnerable populationto
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Reduction and mitigation of the impact of
disasters depend on the coping capacity of
the vulnerable population; poverty makes
way for hazards becoming disasters. Climatic
changes are expected to severely impact
those who are mostly dependent on natural
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include the challenge of innovation capacity
building for sustainable development among
the vulnerable population groups.

Key priorities: Strategic Knowledge

1. Development of Knowledge
Management on Climate Change and
facilitating its operation for initial
period
To build GHG inventory and identify
the dominant GHG/CO2 emitting
sectors, industries, districts,
municipalities in order to enable
selection of mitigation opportunities.

Capacity Building on Climate Change

Capacity building of personnel in
the service department

Exposure visit for capacity
building
Way Forward
Changes in policies, organizations and
practices:

Analyzing the key priorities revealed that
climate change orientation needs to be
provided at policy, organizational and practice
levels in different sectors. Policies need to
integrate climate change considerations. At
an organizational level, awareness, skills and
capacity has to be built.

Awareness generation and
building a focus:

capacity

Considering that climate change is a relatively
new challenge, the focus of this CAP will
be on generating awareness and building
capacity. This will be done across all levels
of the Government of Mizoram and external
stakeholders involved in the different

sectors.
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Action implemented across the economy:

Given the all-pervading nature of climate
change, action will be taken across the state
economy. The inter-connectedness of issues
pertaining to climate change necessitates
this approach. Selecting and initiating work
only in some of the sectors will undermine
the effectiveness in an overall sense.

Integrated perspective imperative:

To be effective in implementing initiatives
pertaining to the key priorities, it is vitally
important to have an integrated outlook and
not work in isolation. This will be required to
ensure maximum returns to the efforts being
made.

Low Carbon economic development:

The various mitigation initiatives being
planned across the Missions will ensure
that Mizoram proceeds on a low carbon
development path.

Biodiversity in addressing livelihoods:

The key adoptive strategy being envisaged
in the climate change action plan will
facilitate conservation of biodiversity
including restoration and rehabilitation
which will help vulnerable people, mostly
the tribal communities and economically
most backward strata, to cope with climate
change.

Building climate resilience:

The different adaptation initiatives being
planned will ensure better preparedness to
climate-induced changes, including extreme
events.
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Institutional Arrangements

In initiating the preparation of the Climate
Change Action Plan the Government of
Mizoram had constituted a committee that
delegatedtheresponsibility of Climate Change
Action Plan preparation subcommittees
from line departments to bring greater focus
on different sectors. These deliberations
revealed that implementation also requires
strong inter-sectoral and inter-department
coordination.

Financial budgets

Each working group put together a budget
for the initiatives proposed to meet the
key priorities in each sector. There are a
number of ongoing initiatives, which are also
relevant to climate change; these budgets
have also been included in determining the
overall budget for the CAP. The additional
resources required in each sector has also
been estimated and resources for these will
be sourced from the Gol or external funding
agencies. The following table provides the
rough budget estimate for the first CAP.

S. No. Particulars Approx. Amount (Cr)

1 Sustainable Agriculture Mission 420.627
2 Sustainable Himalayan Mission 131.200
3 Green India Mission 283.600
4 Sustainable Habitat Mission 1314.600
5 Mission on Health 301.500
6 Mission on Solar & Renewable Energy 158.175
7 Mission on Energy Efficiency 581.815
8 Mission on Water 469.740
9 Strategic Knowledge Mission 14.000

Total 3675.257

Mizoram Climate Change Action Plan — Monitoring & Evaluation Framework

Key Impacts Targets to

to Monitor Monitor
Sustainable Biodiversity | Biodiversity
Himalayan Land Use Plan | Status Land
Mission Water Quality | Degradation

Key Programs to Feedback
Evaluate Loop
Protection of Land 3-5 Adjust
from Soil Erosion Years | budgets
Biodiversity & Modify
Conservation Program programs
Wetland Conservation

Programs
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Sustainable Water Stress | Water Urban Planning 3-5 Adjust
Habitat Waste Collection Waste Management budgets
Mission Management | Traffic Green highways & Modify
GHG Waste Construction programs
Emissions Management
form the GHG gas
Sector reduction
Sustainable Changes in Increase Integrated watershed | 3 Years | Adjust
Agriculture yields for key |inyieldin development program budgets
Mission crops watershed Perennials plantation & Modify
Frequency of | development |Program programs
crop failures | program areas | Skilled animal
Yields in Adoptions breeding programs
aquaculture | of improved Early warning system
Fish Catch varieties for diseases
rates adjusted | Targets for
for effort Livestock
Animal improvement
weight and Targets for fish
Output catch per year
Green India Changes in Reforestation | Forest Enrichment 3-5 If program
Mission the Forest rates Plantation Programs Years |do not
Cover Reduction of | Fire Management meet
Improvement | Forests Programs targets
in the Forest | ANR Coverage | Capacity Building modify
stocks Areas Programs allocation
GHG Removal | Enrichment of budgets
from Forests | Plantation
rates
Mission Energy Installation of | Biogas Promotion 3 Years | Adjust
on Solar & Security Solar Plants Program programs
Renewable Installation Wind and Solar Budgets
Energy of Improved Programs
Chullas and
Biogas
Mission Emission of Reduce Awareness creation & |3 Years | Adjust
on Energy COy Transmission | Capacity Building programs
Efficiency & Distribution | State level Budgets
Emission Losses entrepreneurs to
Intensity become ESCO
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Mission Frequency Accuracy Water supply 3 years | Modify
onWater of rainfall of flood connection Program program
in different forecasting Soil erosion Checkup according
seasons Water use program to
efficiency Water structure evaluation
rates constructed
No of
harvesting
strategies
Mission on Incidence of | Vector Borne | Vector borne diseases |3 years | Modify
Health Vector Borne | Disease programs program
diseases impacts Water borne diseases according
Incidence of |relative to program to
Water Borne | baseline Heat wave impacts evaluation
Diseases Water borne | program
Frequency of | disease
Heat Waves |impacts
relative to
baseline
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Chapter-1
Climate Profile

1.1. Introduction

Description of the state level
statement of issues and problems

context;

Mizoram is a beautiful state with rich bio-
diversity. It is a state of rolling hills with about
21 major hill features running through the
state; streams, deep gorges evergreen forests
form part of the climate sensitive Himalayan
eco-system. The region is also very vulnerable
to the impacts of a changing climate and
sometimes faces wrath of freak weather events.
It also has a very low adaptability due to the
socio-economic conditions and bio-physical
conditions. The state is heavily forested (>70%
of the geographical area) and has got additional
incentive due to the conservation efforts. The
forests of the region provide life supporting,
provisioning, regulating, and cultural
system’ services to millions of local as well as
downstream people. The forests are of course
highly susceptible not only to anthropogenic
activities but also to climate change.

‘eco-

The valleys are hot and wet during summer
and in the upper reaches it stays comfortably
cool. It has a pleasant climate of 11°C in winter
and 20 to 30°C. However, the effect of global

warming has been experienced here with data
showing increase in rise in mean and maximum
temperature over the last 10 years. There are
also frequent occurrence of violent storms
during March and April that come from North-
West Direction. Mizoram receives an average
rainfall of about 3000mm in a year and this is
evenly distributed and it is not drought or flood
prone.

Arecentreportonclimate changeimpactinindia
highlights that “extreme precipitation events
may increase by 5-10daysinall theregionsinthe
Northeast, the rise in temperature with respect
to the 1970s ranges from 1.8°C to 2.1°C. Also,
the number of rainy days is likely to increase by
1-10 days with intensity of rainfall in the region
to increase by 1-6 mm/day. This may cause
wide alarm in the region as many parts of the
region are prone to landslides and flash floods
which are only aggravated by heavy rainfall
due to steep gradient. Flash floods leave very
little scope for preparedness and also render
crop and pastureland useless. In this context,
the state climate change action preparation
has been initiated. The initiative is supported
under MoEF-GiZ partnership programme and
facilitated by knowledge partner CTRAN.
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1.2. National Priorities and NAPCC

National Action Plan on Climate Change
emphasizes the overriding priority of
maintaining high economic growth rates to
raise living standards of the people and aligns
the measures that promote the development
objectives while also yielding co-benefits for
addressing climate change effectively.

National Missions

On June 30, 2008, Prime Minister Manmohan
Singh released India’s first National Action Plan
on Climate Change (NAPCC) outlining existing
and future policies and programs addressing
climate mitigation and adaptation. The plan
identifies eight core “national missions”
running through 2017. The various missions
are presented in the following diagram.

These missions converge to address issue relating to adaptation and as well as mitigation actions

to contain climate change.

National Solar
Mission

Sustainable
Agriculture

Strategic
Knowledge for
Climate
Change

Mission fora
Green India

Missionson
Climate
Change

Mission for
Enhanced
Energy
Efficiency

National

Mission on
Sustainable
Habitat

Mission for
Sustaining the
Himalayan
Ecosystem

National
Water Mission

Figure 1.1: National Action Plan on Climate Change
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The idea of a sub-national action plan emerged
asitis grounded locally and has high ownership,
better awareness linking experiences of climate
linked issues to corrective actions, better
preparedness and also to set strategic priorities
at the sub-National level. These priorities would
enable the leaders in the states to make plan
for the resources and also to see the savings in
terms of long run cost associated with climate
change more closely.

Other Initiatives

Apart from this there have been several

initiatives that have positive influence on
mitigating the adverse impact of climate
change. These include (a) establishment of
creation market based instruments in sectors
that have maximum influence on climate
change ( Perform Achieve and Trade for energy
efficiency and white certificates in renewable in
energy sector, air pollutant trading in industry
and mining sector, offsetinstrumentsin forestry
sector such as compensatory afforestation (b)
encouraging Kyotomarketinstrumentslike Clean
Development Mechanism. (c) other initiatives
like Bio-Diversity Conservation, Wetland

Management, Coastal Zone Management, etc.




1.3.

Mapping state development issues and Priorities with NAPCC

Some of the sectors that have clear relevance with the national missions are mapped below in the

following table.

S | Key Sectors
No

Table 1.1: Key Sectoral Issues

Issues/Priorities at the sub-national level

National Missions for
strategic linkage

1 Agriculture | More than 2/3rd are dependent on agriculture | Sustainable agriculture
and allied |and climate change has significant impact. Require | mission
diversification, sustainable land use and pest
management as well as input management

2 Energy The state hasashortage of 50% during peak butaclean | Enhanced Energy
generator due to high potential for renewable and | Efficiency Mission,
hydel power and high percentage of educated people | National Solar Mission
can be made aware about energy conservation

3 Forest More than 70% of the state’s geographical area is| Green India Mission
forested. However, The primitive slash and burn
method of cultivation, or jhumming, in Mizoram
has led to a massive destruction of forests and
innumerable forest fires causing loss of human lives.

4 Health Vector borne diseases like Malaria is increasing the | There is no clear
state and deterioration of the water quality too has a | national mission
bearing on the health addressing this,

however, sustainable
habitat, national water
mission, rural health

mission would address
these issues

5 Sustainable | Rapid urbanisation and pressure on urban |Sustainable habitat
Habitat infrastructure, energy, water, waste handling and | mission
disposal
6 Water Water scarcity is a major issue in most part of the | National Water
state and has become a major challenge Mission

The sectotal classification also includes:

° Agriculture
husbandry, fishery and sericulture, soil
water conservation;

° Forestry (includes soil conservation and
bio-diversity)

° Habitat includes transport and works,
housing and urban development

1.4.

(horticulture, animal
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Baseline assessments

The population of Mizoram is 0.89 million
according to 2001 census enhanced to 1.091
million (as per 2011 census) and is scattered
over 8 districts, 26 blocks and 830 villages (as
per 2011 census). The State has the density
of 52 persons per sq.
growth rate of 21.54% at the national level, the
population of the State has grown by 29.18%
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over the period 1991-2001 (22.78% over the
period of 2001-2011). The sex ratio of Mizoram
at 970 females to 1000 males is higher than the
national average of 940. Female literacy of the
State rose to 89.40% from 78.6% in 1991 (as per
2011 census).

One of the youngest states of union Mizoram
commands a special status in terms of the
Constitution of India. Article 371-G of the
constitution provides for special safeguards
to the religious and social practices and also
respects for the customary laws, ownership and
transfer of land requires ratification from the
state legislature. There are three autonomous
district councils (Mara, Lai and Chakma) have
been created. This is significant in the context
of climate change as issues relating to land use
change, forestprotection, sustainablecultivation
and orderly development would require
significant understanding and participation of
the local community to make it legally tenable,
socially acceptable and a driver of change for
balanced growth of the state.

Table 1.2: Administrative Setup

Description Unit Data
Area Sg. km 21081
Districts No. 8
Sub-Districts No. 23
Villages No. 830
Towns No. 23
City No. 1
District Councils | No. 3

(Soruce - census of India 2011, Provisional Report)

The state is predominantly agrarian. More
than 70 per cent of the population depend
on agriculture for their livelihood but low
productivity of the sector its high sensitivity to
climate remain a matter of concern.

1 Esi data 2009
2 INCA report 2010
3 INCA report 2010

Table 1.3: Demographic Data

Description Unit Data Data
(2001) (2011)
Population Nos. 888573 | 1091014
Density of Per Sq. 42 -
Population km

Rural Population | % of Total | 50.37 48.49

Urban Population | % of Total | 49.63 51.51

Scheduled Tribes | % of Total | 94.46 -

Total workers to | % 52.57 -
total population

Main workers % to total | 40.79 -

Marginal % to total | 11.78 -

Cultivators % to total | 54.90 -

Agriculture labour | % to total | 5.70 -

Household % to total | 1.50 -

Industry worker

Per capitaincome of Mizoramis Rs 45,982 (2009-
10) which is higher than the national average.
More than 60 per cent depend on agriculture
and industry is virtually non-existent.

Key socio-economic and ecological predictors
for the climate modelling:

Table 1.4: Socio - Economic and Ecological

Predictors

Parameters Mizoram North- India

Eastern

Region
Area in Sq. km | 22,081 2,62,179 32,87,240
Forest area to | 79%1 23.572 23.57
total area (%)
Population in | 8.98 389.84 10,287.37
lakh (2001)
Literacy Rate | 88.8 68.5 64.8
% (2001)
Poverty ratio|9.5 13.9 23.6
based on MRP
consumption
(2004-05)3

These data can be used for a holistic projection
of climate change impact.
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1.5. Past and on-going climate change
trends and risks

Due to its geo-climatic condition, the entire
state is one of the most hazard prone states
in the country. The state is annually swept by
cyclonic storms, cloudbursts, hailstorms and
landslides. To make matters worse, the State
falls under Seismic Zone V, and thus liable to
be hit by strong earthquakes. Small tremors
are felt every now and then in and around the
state. Although the State is enjoying abundance
of rainfall during monsoon period, the dry
spell during non-monsoon period is really
hard for the people. Due to the steepness of
the hillsides, underground water retention is
minimal, causing perennial water sources to dry
up during this period. This had been aggravated
by the tradition custom of jhum cultivation,
commonly known as slash and burn.The habit
of felling trees and foliage of forests and
burning them really destroy natural vegetation,
thus causing ecological imbalances. Moreover,
this usually led to unwanted spread of fire to
forests.

A study by remote sensing center in Mizoram
that tracks climatic parameters (namely rainfall,
temperature and humidity) of Aizawl City for a
period of twenty years (1986 . 2005) in Aizawal
city has been summarised below. The data were
compared and analyzed for two decades taking
an average data for 10 years interval as well as 5
years interval to arrive at brief conclusive results
on the overall climate change in Mizoram.

Rainfall pattern

Pattern of rainfall in Mizoram during the past 20
years i.e, from 1986 to 2005 follows the usual
expected trend in which maximum downpour
occurred during the monsoon seasons and
declinesduringtherest of the seasons. However,
when analyzed on a yearly basis the trend shows

a gradual decline and then a sudden increase
from 1990 to 1995. Infact, during the span
of the 20 years study period, 1995 recorded
the highest rainfall of 3185.98 mm whereas
1994 had the lowest rainfall with a measure
of 2278.29 mm only. From here onwards, the
trend does not show either a sharp increase or
decrease in rainfall.

When analyzed on an average monthly basis per
year, the trend shows a gradual increase from
January and reaches its peak maximum during
July-August and then continues to decrease
sharply by the end of the year. Anyway, when
taken as a whole the average annual rainfall
for the studied 20 years accounts to 2793.67
mm which can be credited to the contribution
of downpour recorded during the monsoon
seasons. On analysis of the two decades, the
monthly average rainfall during 1996-2005
when compared to the previous decade of
1986-1995 shows a gradual increase during the
month of March, May, September and then a
remarkable increase during the month of July

Thus, it can be interpreted that there is
change in the rainfall trend when analyzed and
compared between the two decades, but not
on an extremely large scale which again shows
that this trend can further change the pattern
for the consecutive 10 years rainfall data. If this
usual small scale change in trend continues,
then Mizoram is not expected to experience a
sharp decrease in rainfall unless there are other
climatic elements that unexpectedly alter the
usual trend, which is mostly above the 2000
mm mark.

Temperature

Temperature data has also been analyzed
using 20 years temperature data collected and
studied for two decades. The average monthly
maximum temperature taken during the
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decade of 1996-2005 shows an increase over
the previous decade of 1986- 1995, during the
early part (January-February) as well as later
part (November-December) of the years.

However, not much increase is observed during
the rest of the months on comparison and
the trend is somewhat parallel to each other.
However when analyzed on a whole, there
has been an increase in the average maximum
temperature during 1996-2005 by +0.28°C
over the decade of 1986-1995, which denotes
a trend in increase in temperature during the
last decade. The same increase is also reflected
in the average minimum temperature recorded
for the decade of 1996-2005 which is +0.30°C,
much higher than that recorded for the previous
decade of 1986- 1995. The rate of increase is
clearly reflected when the overall monthly
average temperature recorded for both decades
shows an increase of +0.29°C. The overall trend
in temperature also shows a gradual increase
during the 1996-2005 decade. The increase
in temperature as per the data indicates that
there might be further rise in the heat wave in
the years to come.

Humidity

Humidity is another climatic element that has
close relation to temperature and rainfall and
also plays a key role in affecting the climate of
a region. Average data on humidity for 20 years
was collected and analyzed for a period of 5
years each. The results studied for each period
clearly indicated that there was a gradual and
progressive increase in humidity during the
entire span of 20 years. In each of the 5 years
period datathat wasanalyzed, thetrend seemed
to decrease during the month of February but
then gradually increased till August where it
reachedits maximumandthendecreased during

| L e T W B A
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the end of each year. All the data recorded were
within the wide range of +50% to +90% relative
humidity, with the highest percentage recorded
during June to August.

Taken as a whole, the average relative humidity
studied at 5 years interval for a span of 20 years
indicated a gradual increase from 73.14% in
1986-1990 to 81.42% in 2001-2005, a marked
increase of +8.28% during last two decades.

Data that have been used to study climate
change in this context are necessarily simplified
representations of the climate system prevailing
during 1986-2005. Despite the inevitable
limitations, the climate data simulations
more or less accurately reproduce the large-
scale seasonal distributions of pressure and
temperature. In addition, the large-scale
structure of precipitation (rainfall) and heat flux
(temperature variations) also closely resembles
the observed estimates on a global scale
(which was +0.3 and +0.6° C during the last 150
years).

Considering all the results obtained from the
study, it can be said that the climate parameters
studied, have either direct or indirect relation
to increased atmospheric concentrations
of the principal anthropogenic greenhouse
gases which have subsequently increased in
significant amount during the last two decades.
Elevated concentrations are predicted to persist
in the immediate atmosphere for years to come
if we do not reduce emissions of greenhouse
gases by the end of the next decade. Moreover,
the increased atmospheric levels of these
gases, especially CO,, increase the IR (Infrared)
energy absorbed by the atmosphere, thereby
producing a warming influence at the ground
level and sub-surface as a result raising the
mean temperatures by a few more degrees.
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Chapter - 2
National Action Plan on Climate Change

2.1. Introduction

India released its National Action Plan on
Climate Change (NAPCC) on 30th June 2008
to outline its strategy to meet the challenge
of Climate Change. The National Action
Plan advocates a strategy that promotes,
firstly, the adaptation to Climate Change and
secondly, further enhancement of

the  ecological sustainability of India’s

development path.
2.2. Approach to Climate Change

The National Action Plan recognises that
climate change is a global challenge and, that
it should be successfully overcome through
a globally collaborative and cooperative
effort based on the principle of equity. The
Action Plan expresses India’s willingness to
play its role as a responsible member of the
international community and to make its
contribution. In this effort, every citizen of
the planet should have an equal share of the
planetary atmospheric space. The Action Plan
suggests that the long-term convergence of
per capita GHG emissionsis the only equitable
basis for a global agreement to tackle
climate change. The Action Plan assures the

the per capita GHG emissions of developed
countries, despite

imperatives.

India’s developmental

2.3. Domestic Action

India’s National Action Plan stresses that
maintaining a high growth rate is essential
for increasing living standards of the vast
majority of people of India and reducing their
vulnerability to impacts of climate change.
Accordingly, the Action Plan identifies
measures that promote the objectives of
sustainable development of India while also
yielding co-benefits for addressing climate
change. Eight National Missions which form
the core of the National Action Plan represent
multi- pronged, long term and integrate
strategies for achieving key goals in the
context of climate change.
promoting understanding of Climate Change,

The focus is on

adaptation and mitigation, energy efficiency
and natural resource conservation. While,
several of these programmes are already
a part of the current actions, the Action
Plan seeks to enhance them in scope, and
effectiveness and implement them in an
accelerated manner through time bound

. . . . plans.
international community that India’s
percapita GHC emissions would not exceed
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Solar Mission

This
development and use of solar energy for

mission aims at promoting the
power generation and other uses, as well
as to render solar energy competitive with
fossil- based energy options in urban areas,
industry, and commercial establishments.
Its goal is to generate at least 10,000
megawatts of solar power and to create a

solar research center, among other things.

Mission for Enhanced Energy

Efficiency

This mission seeks to vyield savings of
10,000 megawatts by 2012 through the
implementation of certain initiatives, such
as energy incentives (including differential
taxation on energy- efficient appliances);
setting up financing platforms for public-
private partnerships to reduce energy

consumption  through demand- side
management programs; and establishing a
system for large energy-intensive industries
and facilities to trade energy-savings
certificatessothattheycanmeetgovernment-
mandated reductions in energy consumption,

as per the Energy Conservation Act.

Mission on Sustainable Habitat

This mission seeks to promote energy

efficiency in urban planning through
measures such as putting more emphasis
on urban waste managementand recycling,
strengtheningthe enforcement ofautomotive
fuel economy standards, using pricing
measures to encourage the purchase of fuel-
efficient vehicles, and providing incentives
for people to make greater use of public

transportation.
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Water Mission

This mission aims to increase water use
efficiency by 20 percent through pricing and
regulatory measures, including the recycling
of wastewater, increases in irrigation
efficiency, and incentives to promote water-
neutral or water-positive technologies and

groundwater recharge.

Mission for Sustaining the Himalayan

Ecosystem
This
conservation of biodiversity, forest cover,

mission seeks to promote the
and other ecological values in the Himalayan
region to help stop the retreat of glaciers,
as they constitute a major source of India’s

water supply.
Mission for a “Green India”

The mission plans to expand forest cover in
India by 10 percent through afforestation of
6 million hectares of degraded forest lands.

Mission for Sustainable Agriculture

The mission will foster adaptation in the

agricultural sector by supporting the

development of climate-resilient crops
and the expansion of weather insurance
other measures.

mechanisms, among

Mission on Strategic Knowledge for Climate
Change

This
understanding of climate science, impacts

mission will promote “a better
and challenges.” It calls for the establishment
of a new Climate Science Research Fund,
improved climate modeling, and increased
It will
foster private sector initiatives aimed at

international collaboration. also
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developing adaptation and mitigation
technologies through venture capital funds.

2.4. Other Initiatives

Apart from the eight National Missions, the
National Action Plan also envisages other
initiatives aimed at enhancing mitigation
and adaptation. These include research
& development in the area of ultra super
critical boilers in coal-based thermal plants;
integrated gasification combined cycle
technology to make coal based power
generation efficient; setting up more
combined cycle natural gas plants; promotion
of nuclear energy through adoption of fast
breeder and thorium-based thermal reactor
technology in nuclear power generation;
adoption of high-voltage AC and high-voltage
DC transmission to reduce technical losses
during transmission and distribution; small
and large scale hydro power; promotion of
renewable energy technologies such as bio-
mass combustion and gasification-based
power generation; enhancements in the
regulatory/tariff regimes to help mainstream
renewable-based sources in the national
power system; and renewable energy
technologies for transportation and industrial
fuels. In addition, the Action Plan envisages
effective disaster management strategies
that include mainstreaming disaster risk

reduction into infrastructure project design,
strengthening communication networks
and disaster management facilities at all
levels; protection of coastal areas, provision
of enhanced public health care services, and
assessment of increased burden of disease
due to climate change. The Action Plan also
highlights the role of Central Government,
State Governments and local Bodiesin putting
inplace appropriate delivery mechanisms and
building adequate capacity and knowledge
in the relevant institutions for effective
adaptation and mitigation actions.

2.5. Institutional Mechanism

The National Missions are to be
institutionalized by the respective Ministries
and will be organized through inter sectoral
groups. Appropriate mechanisms including
public- private partnership and civil
society actions, will be devised, as suited,
for effective delivery of each individual
Mission’s objectives. Comprehensive Mission
documents detailing objectives, strategies,
plan of action, timelines and monitoring
and evaluation criteria of all eight Missions
and Other Initiatives are to be developed by
December 2008 and submitted to the Prime
Minister’s Council on Climate Change. The
work is to be coordinated by the Ministry of
Environment & Forests.
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Chapter-3

Agro-climatic Zone Level Assessment of
Climate Change Impact

The State of Mizoram enjoys a typical climate
with variations ranging from Sub-tropical
to temperate conditions in hilly areas. The
quick changes in topography of Mizoram
consequences a significant climate changes
within a short distance. According to the
Rainfall assessment of last five years, it is
seen that the precipitation is decreasing with
respect to the average rainfall of last five
years. Through assessment of Agro climatic
zones of Mizoram, Risks and opportunities
were also identified in relation to projected
impacts of climate change. Climate change
projections were used to define agro-
climatic zones, which served to distinguish
the priority risks and opportunities and
latter we can prioritize the adaptation
options. According to Agro Climatic Zones

of Mizoram, the prioritization of Mitigation
and Adaptation option has been carried
out in a three stages. 1) Categorization,
2) semi-quantitative approach (to assess
the magnitude and likelihood of risks and
opportunities), 3) prioritized according
to their combined magnitude-likelihood
scores.

The analysis also refers a time-frame;
therefore the suggested adaptation and
mitigation options are projected risks and
opportunities within this period. But, due
to the lack of quantified information on
uncertainty in climate change scenarios in
Mizoram, a detailed time-frame analysis is
not carried out. Our findings are given below
in a tabular from.

Table 3.1: Problems and Potentials with respect to Agro-climatic region in Mizoram

State Problems

Agro-

climatic
region

Eastern | Mizoram toxicity and soil

Hima- acidity, Soil

RE;?)?]_ erosion and floods,
T shifting

cultivation, low
SRRs, non availability
of electricity, poor
road, poor Input
delivery system and
Communication
infrastructure.

Typology Potential Potential
Agricultural Horticultural crops:
crops:
Fragile Rice (kala Potato, ginger,
land; Low | joha), Rabi cauliflower,
produ- maize, rape cabbage,
ctivity; seed & mushrooms,
and Fragile | mustard turmeric, Black
ecology and pulses | pepper, cardamom,
prone to medicinal &
soil erosion aromatics
with low (Cinchona,
level of Chiryata, Himalayan
irrigation & Yew, Bhumi
recurrent aonla & Tejpat)
floods. & ornamentals
(orchids).
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NARP Zone

Table 3.2: Agro Climatic features of Sub-Regions of Mizoram

Agro Climatic Features of the Sub Regions

1) Humid
Sub-Tropical
Hill Zone

2) Humid
Temperate
Sub-Alpine

Zone

3) Humid
Sub-Tropical
Hill Zone

Sub Region CE Climate Soil
mm)
Himalayan 2441 Per humid to | Brown Hills Rice, maize,
Hills humid Ragi, potato
North-East 3528 Per humidto | Red sandy | Rice, rapeseed,
Hills humid laterite maize
Upper 2809 Humid to per | Alluvial, red Rice, jute,
Brahmaputra humid loamy rapeseed, wheat
Southern Hills 2052 Per humid to | Acidic soils Rice, maize,
humid sesame,
sugarcane
Lower 1840 Per humid to | Alluvial, red | Rice, rapeseed,
Brahmaputra humid loamy, tarai wheat, jute,
soils potato

AGROCLIMATICZONE
& ISOHYTALS MAP

AVERAGE OF 10 YEARS

HUMID MILD

TROPICALZONE

HUMID TEMP
SUB-ALPINE

RAINFALL
3000 - 3500mm

2500 - 3000mm
2000 - 2500mm

Figure 3.1
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Table 3.3: District wise rainfall comparison in Mizoram

District Average Rainfall of  Rainfall in 2009 upto Less % from
last five years (in 24th July (in mm) normal
mm)
1. Aizawl 1680.4 951.1 43.4
2. Champhai 1132.5 802.1 29.14
3 Kolasib 1398.1 1078.2 22.8
4. Lawngtlai 1337.5 944.8 29.3
5. Lunglei 1353.5 759.6 43.8
6. Mamit 1772.3 1052.3 40.6
7. Saiha 1628 1151 29.3
8. Serchhip 1276.5 675.2 47.1
Average Mizoram 1447.3 926.7 35.9

Table 3.4: Sector wise Climate Vulnerability and key Interventions in Mizoram

[\ LeTe [T][=13 Climatic Vulnerabilities Key Interventions
NRM e Water scarcity Polythene mulching in vegetables
during Rabi season Rainwater harvesting structure (farm pond)
e Poor soil health Percolation pond for recharging ground
water
Soil test based nutrient application
Crop e Water scarcity Introduction of adapted high yielding varieties
production during Rabi season of new crop
e Poor soil health Appropriate inter-cropping systems
Micro-irrigation systems — sprinkler, drip
Livestock & e Mortality and Prophylaxis of livestock
fisheries morbidity losses due Mitigation of mineral deficiencies in livestock
to biotic and abiotic Production and supply of seedlings of fodder
stresses trees/ grasses and Azolla
e Fodder scarcity
Institutional e Low seed Seed bank/ seed production of seeds through
replacement  rate farmers groups
& poor access to Community managed farm machinery custom
improved seeds hiring centre
e Poor access to farm Training 2-3 rural youth as livestock service
implements providers for prophylaxis
e Poor access to live- Agro advisory based on IMD weather forecast
stock services and village weather observatory
e Losses due to highly Training 2-3 rural youth for maintaining micro-
uncertain weather irrigation systems and farm machinery
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Chapter : 4
Process of Preparation of Climate Change

Action Plan in Mizoram

4.1. Formulation of SAPCC

Objective of SAPCC

The main objective of Climate Change Action
Plan is to strategize adaptation and mitigation
initiative towards emission stabilization and
enhance the resilience of the ecosystem.

This exercise helps serving as a platform to take
the climate change agenda of the state forward
which in future could be a combination of
advocacy, knowledge deepening, pol