NABARD NABCONS

STATE ACTION PLAN
FOR CLIMATE CHANGE
FOR THE STATE OF GOA

From 2023 to 2033

€€0¢ 03 €20 Wo.dq

BON) JO 97€IS 3 L. 10,] 9Suey) ajewI]) .10 Ue[d UONDY 3jels

STATE ACTION PLAN
FOR CLIMATE CHANGE
FOR THE STATE OF GOA

From 2023 to 2033




WU o= G O

mors Amrit Mahotsav B i L NABARD NABCONS

STATE ACTION PLAN
FOR CLIMATE CHANGE
FOR THE STATE OF GOA

From 2023 to 2033

C\,\MATE &

B);

GO4 $
(o
0
1130@

/[
pu!



Published by :
Goa State Biodiversity Board

Copyright :
Goa State Biodiversity Board

Editorial Team :

Chief Editor :

Dr. Pradip Sarmokadam,

Member Secretary, Goa State Biodiversity
Board, HoD Nodal Agency GSWA

& Nodal officer, State Level Steering
Committee for Climate Change

Editorial support :

Dr. Varsha Raikar Hoble and Staff,
Goa State Biodiversity Board (GSBB),
NABCONS team (a wholly-owned
subsidiary of NABARD Consultancy
Services), led by Shri. Sanjoy Ghosh,
Dr. Suraj Pandey and Ms. Shaily Maloo
Dr. Michelle Fernendes,

Dr. Lalita Vithal Baragi, and

Ms. Shruthi Adpaikar

(Goa Climate Change Cell estd. under
NMSKCC, housed at GSBB)

Content collection, field work,
compilation and vulnerability
assessment including SAPCC
framework :

Team of NABCONS (a wholly-owned
subsidiary of NABARD Consultancy
Services)

Design & Layout :
Raman Kulkarni and Pawan Mane
Pugmark Art Gallery

All Rights Reserved :
Goa State Biodiversity Board

Disclaimer :

All contents are prepared considering
projected future scenarios based on scientific
models and knowledge available during
preparation of SAPCC for next decade.

This document should not be wrongly quoted
for other issues not related with policy

level planning for climate preparedness of
the State of Goa.

Special Thanks :
Dr. Pramod Sawant
Hon'ble Chief Minister,

Chairperson Climate Change Governing Council,

Govt. Of Goa.

Shri. Nilesh Cabral,

Hon’ble Minister for Environment

and Climate Change,

Chairperson GSBB, GSWA,

Vice Chairperson Climate Change Governing
Council, Govt. Of Goa.

Dr. Puneet Kumar Goel, IAS
Chief Secretary &
Chairperson SLSC for NAFCC
Govt. Of Goa

Shri. Arun Kumar Mishra IAS

Secretary, Environment and Climate Change,
Chairperson, Climate Change Cell,

Govt. Of Goa.

Dr. Sneha Gitte, IAS

Director, Department of Environment and
Climate Change,

Convener, Climate Change Cell,

Govt. Of Goa.

Launched and published on
26/04/2023

N~ LIFE /o=

L HJ texn Azadiy,
1enk Amrit Mahotsav NABARD NABCONS

STATE ACTION PLAN
FOR CLIMATE CHANGE
FOR THE STATE OF GOA

From 2023 to 2033

. Cabinetapprovalon28/10/2020
. Submitted to MoEFCC-23/02 /2021 vide email

. Revised SAPCC after incorporating suggestions was submitted
to MoEFCCon15/06/2021 vide email

. 16" meeting of the NSC on CC held on 24/08/2022 approved
Goa SAPCC in principle and Minutes of the meeting were
conveyed by MoEFCCon26/09/2022

Launched and published on 26/04/2023
in the auspicious hands on
Shri. Nilesh Cabral
Hon. Minister for Environment and Climate Change,
Government of Goa.




A T
iy
e

gé“ §\\\w\\\ g

/////,,/,M“\\\\\\\\\\

<

NMENT

=)
'"\\\\ il
G‘o/ s
A
I

£

Government of Goa

Message

It gives me great pleasure to present an important policy level State document,
State Action Plan for Climate Change for Goa. This long pending task has been
completed by adopting inclusive methods of consultation and awareness for
public, scientists, departments, decision makers and other stakeholders. This
plan strives to achieve convergence, address overlaps and strengthen the
climate resiliency of our State by integrative holistic approach. Although
execution is sectoral, the planning is inclusive and integrated. This is a ten-year
plan but I am sure that this has laid a very strong foundation for achieving
sustainable development based on fair and equitable dividends of adaptation
and mitigative actions proposed in this plan. This will be a dynamic plan and
reviewed every year by Governing Body headed by myself. We wish to reiterate
our preparedness for climate related adaptation, mitigation and emergencies
related to climate change. Our approach will be inclusive and balanced keeping
interest of all stakeholders and ecological sustenance of our State.

Dr. Pramod Sawant
Chief Minister of Goa
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Message

[ am extremely delighted to launch the State Action Plan for Climate Change for the State of
Goa. This plan is perhaps the most comprehensive policy tool made available to all the
departments, stakeholders and also general public to understand, implement, review and
reportthe climate change related contribution and performance of the State. Itis time that
we all become sensitive and responsible toward the future generation and prepare them
to face the situations that will arise out of climate change impacts. Rather it is important to
ensure climate friendly actions from all the spheres of society to deal with this global issue.

While all the countries across the globe are displaying their actions and commitments, our
responsibility being signatory to convention on climate change is far more and we will
definitely take the necessary precautions to deal with climate change.

The development and ecological protection have to go hand in hand and on basis of
scientifically based checks and balances. SAPCC exactly aims at same and we shall ensure
that all our actions will be complimentary and not contradictory to the climate change
resilience.

Shri. Nilesh Cabral

Minister, Environment and Climate Change,
Govt. of Goa

Message

Government of Goa

The State Level Steering Committee (SLSC) for climate change has been striving to have a
balanced action plan on climate change for the State of Goa, a plan that will be collectively
prepared, executed, and monitored. It is difficult for the State itself to deal with such a
multi-divergent issue unless all the stakeholders join hands, get sensitized, participate,
and reiterate their commitment to climate change issues. We ensured that unique
methodologies would be adopted for the SAPCC and further activities under National
Adaptation Funds for Climate Change (NAFCC), which includes consultations with all
stakeholders, intellects from institutions, Government departments, People’s
representatives, and prior and post-sharing of details to the general public after drafting
the SAPCC before finalization. The maximum participation of locals in the consultation
was appreciable, as this global issue and reflections are at the local level through impacts.

[tisremarkable to note that NABARDS Consultancy Services (NABCONS) and the Goa State
Biodiversity Board (GSBB) engaged the local experts from our State which included Goa
University, Birla Institute of Technology & Science, Pillani, and the CSIR-National Institute
of Oceanography, and other local young scientists while preparing the SAPCC which is a
visionary decadal policy document with technically assessed vulnerability and climate
trends. While we have ensured the local context, the global and national linkages are
maintained by linking our goals with the Nationally Determined Contributions (NDCs)
and Sustainable Development Goals (SDGs). Achieving these objectives will require
collective action, collaboration, and innovation. The State Action Plan is not just a
document or a project; it is a vision and a mission of the State of Goa to upkeep our
commitment to address climate change issues at all levels. I am sure that all the
departments and stakeholders will actively join hands for continuous and consistent
efforts in dealing with Climate Change in our State of Goa.

Dr. Puneet Kumar Goel, 1AS
Chief Secretary, Govt. of Goa
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Message

The State Action Plan for Climate Change is an elaborate policy document prepared for the
state of Goa. This is an example of a multi-sector (viz. transport, power, waste
management, agriculture and allied sectors) document that has gone through several
stages of refinement after a rigorous process of data assimilation from various
departments in Goa, and interpretations sought through the extensive consultation
process held on various platforms.

The trends shown in the pictorial graphs of the SAPCC are indicative of the future scenario,
but it is heartening to note that an implementation framework to adapt and mitigate the
impacts of climate change, is in place. It is time we take responsibility for our actions and
promote a culture of sustainable lifestyle and a switch to renewable resources.

There will be circumstances where drastic measures would be necessary, but our multi-
sector convergence and teamwork will help us all be better prepared for any eventualities.
We aim to make Goa climate-resilient and we are close to setting an example for other
States. With organizational arrangements which are inclusive, we will ensure the best
possible efforts under the Goa State Climate Change Cell, and by the integration of efforts
from multiple agencies.

Shri. Arun Kumar Mishra, IAS
Secretary Environment and Climate Change,
Chairperson, Goa Climate Change Cell, Member SLSC for NAFCC
Govt. of Goa

Message
—

® @

NABARD NABCONS

Goa, being a coastal State, is high on the vulnerability index of climate change, despite good forest
cover. Climate change manifests itselfin different forms, be it the rise in sea level and intrusion of
sea water into the cultivable fields, heat stress in animals adversely affecting their reproductive
performance, temperature rise in sea affecting the breeding/migration and harvesting of the fish
catch besidesloss ofbio diversity and increase in pests, weeds and diseases. Concerted efforts are
required for adaptation and mitigation to reduce the vulnerability and loss of livelihoods due to
adverse effects of climate change. Implementation of the State Action Plan on Climate Change
(SAPCC)isthefirststepin this direction.

I am happy that the SAPCC for the state is approved by Government of India with the help of
facilitation support of NABARD Consultancy Services (P) (NABCONS) Ltd. I congratulate Goa
State Biodiversity Board (GSBB) which is the nodal agency identified by the State Govt.

Implementation of SAPCC can be effective with the convergence of activities of various State
Government Departments and community participation. I am sure, a series of sensitisation
programmes would be chalked out in due course to ensure that climate consciousness is built in
all projects and programmes implemented by the Govt of Goa. It is also heartening to note that
GSBB has promoted around 195 Biodiversity Management Committees, making it easier for
ensuring community participation.

NABARD would continue to collaborate with GSBB and other State agencies in all climate change
actioninitiatives.

Dr. Milind Bhirud
General Manager/Officer-in-Charge
NABARD, Goa Regional Office, Panaji
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Message

The Goa State Action Plan on Climate Change (SAPCC) is the most consultative form of
document, only because the people of Goa were highly proactive and they whole-heartedly
participated in the preparation of the SAPCC. I am sure that when we finally commence with
the interventions on the ground, we will converge together with all the Biodiversity
Management Committees, local bodies, and individuals inclined to the conservation of the
environment and its resources to deal with climate change. Our united efforts will result in
significant outcomes to tackle climate change in Goa. Our Department of Environment and
Climate Change is constantly striving to ensure for the convergence of governance when it
comes to execution of the climate change interventions. It is already being noted during our
budgetary analyses and consultative processes that several departments are doing many tasks
and activities which are important in dealing with climate change. And this has to be further
mapped as our climate change contribution for which the experts from the Goa State Climate
Change Cell are being trained to support all the departments in this regard. By and large, the
SAPCC is a baseline document for the future decade, but it is a foundation for the future
centuries and the times to come that will decide and shape the future sustainability of our
upcoming generations. Hence we must strive in all directions and take the lead in dealing with
climate change.

Dr. Sneha Gitte, [AS
Director, Department of Environment and Climate Change,
Convenor,Goa Climate Change Cell, SLSC for NAFCC
Govt. Of Goa.

Foreword
o

Preparation of State Action Plan for Climate Change for Goa State was one of the most intensive
exercise by the State. Especially being such a technical area, which affects everyone but needs
analysis of data spread over decades and also projection for future under certain situations.
The team of NABCONS had two experts who have driven this report are Dr. Rajiv Chaturvedi
and Ms. Shaily Maloo along with others. This document was completed with constant follow-
up and initial thrust from Ms Kamakshi Pai, CGM NABARD. She was most instrumental in
advocating climate change on all forums of financial institutions and has led to creation of
awareness amongst them in Goa. The consultative process by involving ground level
biodiversity management committees, several reputed scientists, institutes, Govt.
departments, members of various forums and general public have contributed immensely
during district-wise consultations. Besides being a dynamic document, this will be open for all
time inputs which could be included and upgraded in SAPCC during periodic review.

The data sourced from IMD, NCAOR, National Centre for Polar and Ocean Research several
secondary sources, reports etc. have enriched this report and the specially engaged team at
BITS also interacted with some of the top institutions and experts to get us the best possible
trend analysis. The data, information, graphs and trends could be used by various agencies,
departments and stakeholders in taking decisions for their sectors. However, it is important to
understand that in addition to periodic review, SAPCC may be also reviewed whenever felt by
SLSC for NAFCC if higher resolution data, information and more accurate findings are be
available in course of time that could lead to significant impact on understanding the climate
change perspective from implementation point of view.

Team SAPCC
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Suggested citation :

Goa State Action Plan on Climate Change, 2023, by Goa State Biodiversity Board
prepared through NABARD Consultancy Services (NABCONS)

While all the due care has been taken in ensuring awareness and representative
consultations with public, institutions, departments and other stakeholders,
primary and secondary relevant research, compiling, editing and reviewing this
report, the accuracy of the data included is specific for SAPCC purpose to act at
policy level, while using for any other specific purpose shall require necessary
validation.

Disclaimer:

J

SAPCC for The State of Goa
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EXECUTIVE SUMMARY

Goaisacoastal state with a significantrise in land elevation from sea to 1022 m. Itis one of the smallest states
in the country and has a coast length of about 105km. It has very high biodiversity both on land and in the
marine system. Tourism is one of the most important sectors of the Goan economy. Other important sectors
are mining, fishing, and agriculture.

Climate change scenario

Goa’s mean annual temperature has increased by over 1°C since the beginning of the 20" century till date
(1901-2018), much of it during 1990-2018. The mean annual rainfall in Goa has increased by 68% from
1901-2018. With increasing rainfall the inter-annual rainfall variability in the state has also increased
especially since 1970s. While mean annual rainfall in the state has increased, moderate to light rainfall days
(IMD category I) in Goa have declined over 1901-2018 period, whereas very heavy and exceptionally heavy
rainfall events (IMD category I11) in the state have increased by a dramatic more than 100%.

Goais already experiencing sea level rise. Long-term station data from Mormugao suggests that the sea level
atthisstationin Goaisrisingatarate of 1.45 mm/year.

Mean annual temperatures (model ensemble) in Goa may increase by around 2°C in by the 2030s compared
to the 1901-1950 period and further to around about 4°C by 2080s under high emission scenarios. Goa will
start experiencing heat waves (>4°C) beyond the 2040s, as maximum temperature increases by about 5°C
towards the century end under high emission scenarios. Under the high emission scenarios, minimum
temperatures are expected to rise even more by up to 7°C by the century's end. The mean annual rainfall in
Goa is projected to decline slightly under high emission scenarios, which under low emission scenarios is
projected to increase slightly.

The flood vulnerability analysis from the state reveals that 14.73% of the land is under 15m elevation, much
ofitin the coastal zones, and is severely vulnerable to flooding from extreme rainfall events and sea-levelrise.
In terms of vulnerability from floods and sea-level rise the Talukas of Salcete, Tiswadi, and Bardez are most
vulnerable.

Vulnerability to Climate Change:

In the context of Goa, communities living in low-lying areas, informal settlements like slum populations,
people with disabilities, and those whose livelihood depends mainly on khazan lands and low-lying
ecosystems including riparian ecosystems are in particular the immediate and most vulnerable groups. Also,
four coastal Talukas of Bardez, Tiswadi, Mormugao, and Salcete, house about 80% of the population and are
hubs of economicactivity.

[t is the moderate and light rainfall events that nourish life-forms and ecosystems, whereas very heavy and
exceptionally heavy rainfall events create devastation and chaos to life-forms and ecosystems. Increasing
frequency of very heavy and exceptionally heavy rainfall events in Goa is one of the key impacts of climate
change witnessed in the state.
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Mitigation Strategy

The state of Goa does not produce power, it purchases power from National Thermal Power Corporation
(NTPC) power plants except for some renewable energy, based power plants like solar power plants. Thus,
the state's direct Greenhouse gases (GHG) contribution to the national GHG inventory is in significant. Thus,
the transportation sector becomes the most crucial sector in GHG management. A mitigation strategy has
been developed for the transportation, demand-side energy management, agriculture, and waste sectors.
Priority sectors include Transport, Energy - Power-sector including renewable energy, Water, Agriculture,
Forest, Fisheries and allied, Environmentand Waste Management Sectors.

Mitigation in the Transportation Sector
The transportation sector is the major source of emissions in Goa and has the maximum possibility for
mitigation as well. Due to the large tourist population, which depends on taxis/motorbikes etc for
transportation, there lies an opportunity to relook at the transportation sector from a different lens and
identify options for mitigation which will also lead to decongestion and reduced pollution.
Some of the mitigation measures proposed are:

1. Developmentofaholisticpolicy for low emission sustainable transport system

2. Thestate should develop an electric mobility policy

3. Provisions should be made for non-motorized transportation in urban areas to decongest and

reduce GHG emissions

4. The Goa State Subsidy for replacement of old Passenger Buses Scheme, 2001

5. Identify Alternate modes of fuel transportation in the mining area

6. Explorethe possibility of using Compressed natural gas (CNG) instead of petrol and diesel

7. Solar power vessels for inland waterways

8. Convertexisting vessels to CNG vessels (explore the possibility)

9. Makeadequate parking space for vehicles

10. Provide the interconnected public and non-motorized system for point-to-point connectivity

Mitigation in the Energy Sector
In the context of Goa, the energy sector primarily represents the opportunity to reduce demand-side energy
consumption and explore new options for renewable energy generation. Some of the mitigation measures
which are underway or proposed are provided below:
1. Apowersaleagreementhasbeen executed with SECI to meetthe additional 50MV wind power
2. Power is also bought from Saligao Solid Waste Treatment Plant promote the generation of
renewable energy
3. Demand Side Management (DSM) measure, all types of conventional Street light fixtures are being
replaced by high-quality, efficient smart LED light fixtures under the Street Lighting National
Programme (SLNP) of the Government of India through Energy Efficiency Services Ltd (EESL), a
jointventure of PSUs of Ministry of Power, Government of India on ESCO model.
4. Underthe Deendayal Upadhyaya Grameen Jyoti Yojana (DDUGJY) installation of a digital meter
5. Jyotirmay scheme - distribution of 3 LED bulbs of 9W each to domestic households. 8.2 lakh bulbs
have been distributed under the scheme
Goa has executed a Bipartite MoU with the Ministry of Power, Government of India and joined the
“UDAY” scheme.
Goa Solar policy
Goa Wind Policy
Goamustexplore the possibility of tidal energy and further enhance the mini-hydro potential
0. Mandating periodic Energy audits to improve energy consumption and operational efficiency of all
governmentestablishments
11. Industrial energy efficiency should be promoted through BEE's programs
12. Incentivization of energy efficiency for commercial and domestic users
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13. Programs to develop anawareness of saving energy

14. Training and skill development for renewable energy implementation, maintenance, energy
auditors, etc.

15. Thepresenttargetis 150 MW by 2022 and 300 MW of solar to be setup by 2030

16. 25MW ofrenewable energy tobe setup by 2030

Mitigation in the Agriculture Sector

Agriculture and allied sectors contribute to GHG emissions due to the use of machinery, water, fertilizers, etc.
Inadequate, utilization of resources increases emissions. Methane is one of the main GHG’s emitted in
agriculture and cattle rearing activities.

Some of the mitigation measures ongoing and proposed are as under:

Focus initiatives to increase vermicomposting at the community level

Incentivize the replacement of agricultural pumps with energy-efficient pumps and solar pumps
Sensitize farmers on optimal utilization of water to reduce pump usage and reduce water wastage
Incentivize optimal utilization of water pumps

Promoting organic manure

Optimal utilization of fertilizers and pesticides

Assistin the utilization of cattle and animal waste as manure and for biogas generation

Promoting Biomass residue from agriculture to be used for power generation where itdoes nothave
an alternate use

ORI 2

Mitigation in the Environment and Waste Management Sector

Integrated coastal zone management with various interventions including restoration of bunds and sluice
gates, initiatives for erosion control measures coasts and rivers, biodiversity conservation initiatives,
wetland conservation and restoration, bold initiatives such as a ban on single use plastic, the mechanism for
effective system for extended manufacturers responsibility in the waste sector are some of the measures in
the environment sector.

The first major initiative is the collection of all the plastic waste across the National Highways; the second
major initiative is the setting up a Solid Waste Treatment Facility in North Goa and South Goa.
Afewimportantitemsin Goa's waste management strategy should include:
1. Waste minimization in the tourism sector by providing alternate and bio-degradable options for
tourist
2. Incentivising disposal of plastic waste by providing ride coupons or other tourist coupons in
exchange for disposal or deposition of plastic waste at designated areas

Sectoral Adaptation Strategy

Water Sector
Though Goa is situated in high precipitation zones, it has one of the lowest per capita freshwater availability.
The draft State Water Policy 2015 presents various challenges the state faces in utilizing water resources.
The rivers are prone to tidal variations up to 40 km inland and seasonal water availability variations. Given
these the key adaptation strategies for water sectors are:

1. Adaptation of water-related infrastructure

2. Development of infrastructure to reduce the impact on water availability and enhance water

security

3. Developing systems for appropriate planning of water to ensure water supply to all

4. Maintenance of water resources to avoid flooding and to keep related infrastructure functional
during peak events and disasters
Knowledge managementand capacity building (Forecasting and database building)
6. Awarenessraising

S
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Tourism Sector

Tourismis one ofthe mostimportant economic sectors of the state. It receives tourists, three to four times the

state's total population.

Adaptation strategies proposed for the tourism sector are:

Promoting community-based agritourism

Inland tourism developmentin a climate-friendly manner

Tourism infrastructure climate vulnerability assessment

Climate proofing and disaster management for critical tourism infrastructure

Develop design standards for new tourist infrastructure and guide modification of existing

vulnerable infrastructure

Enhance/modify and restructure the insurance for off-coast or water-related tourism activities and

infrastructure like boats and ships which are vulnerable to climate change

Incentivize the use of eco-friendly, recycle /reuse in the tourism sector by facility providers

Single-use plastic to be banned with credible alternates in tourism activity

9. Provide extensive infrastructure and encourage non-motorized transport by tourists - Develop a
climate-friendly tourist mobility plan

10. Greenskill and capacity developmentamongstthe tourist service providers

11. Environmental Clearance for large tourism projects/hotels in Goa could include a climate
mitigation and adaptation plan and a climate disaster preparedness plan

12. RE-consider the coastal development plan or zone for new construction based on the climate
predictions on sea-levelrise, flooding, and erosion

13. Reducinghotspotvulnerability
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Mining Sector
Mining in Goa is primarily focused on sand and iron ore. The growth of the construction sector directly
influences sand mining and increases the coastal system's sensitivity to coastal hazards.
Adaptation strategies for the mining sector:
1. Acomprehensive study of Hydro Geology of underground water to be carried out
2. Independentminingaudits to ensure compliance with EIA/clearances and other parameters
3. Exploreand provide treated water for mines or alternate sources
4. Resource efficiency and the circular economy concept need to be incorporated into the construction
sector toreduce pressure on the sand asaresource.

Agriculture and allied sector
Goa has only one agro-climatic zone, i.e., West Coast Plains & Ghat Region, and the state primarily depends on
rain-fed agriculture. The agriculture sector faces challenges like the decline in interest in agriculture, erosion
of soil and deterioration of soil quality, very high labour wages, erosion of local germplasm, and introduction
of genetically Modified Organisms (GMO) seeds and khazan lands.
Adaptation strategies for the agriculture sector are:
e Maximizing the agricultural land utilization by including fallow land for agriculture
e  (Climate research in agriculture by the development of regional knowledge, development of climate
risk indicators, acceptable coping ranges of the sector and specific crops, which are critical to
improving climate risk management
e Increaseoverall investmentsin agricultural research and development.
¢  Technological innovation; and research in agriculture will be promoted.
e Increasing farmerincome through credible, certified organic farming and market connections
e  Encourage educationinagriculture and educate farmers
e  Fisheries management to include integrating fisheries and aquaculture management into coastal
zone management, to increase the coping ability of small communities to sea-level rise. Breeding
fishes that can withstand higher temperatures.
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e Livestock management by breeding temperature-tolerant species and providing temperature-
resistantlivestock shelter.
The ICAR Goa would be the primary research organization which will work in conjunction with and State
agriculture department. Similarly, the Fisheries Department, Directorate of Animal Husbandry and
Veterinary Services, and associated bodies would work together on the other aspects.

Forestand biodiversity

Goa is the smallest state with just 3702 sq. km. of the geographical area having a good forest cover with
1,225.12 sq.km of recorded Government Forest, which is over 33% of the total geographical area of the State.
Of'this, 62% is designated as 7 Protected Areas, 6 biodiversity-rich and ecologically sensitive Western Ghats,
and 1in mangrove forestat Chorao island.

There is no further potential to increase the forest cover of the state; however, there is a possibility to
increase the green cover and the quality of the forest by increasing the carbon content.

The state's first biodiversity heritage site has been registered at Purvatali Rai in Bicholim Taluka. A
dedicated project on biodiversity and livelihood is initiated for 7 years duration, integrated approach for
dealing with climate change for developing climate resilient models and various other initiatives are taken
through biodiversity management committees constituted at the local body level. The participatory process
of chronicling biodiversity and associated traditional knowledge is the scientific process adopted to
understand the inventory of biodiversity, ground-level situation, issues associated, and priority
conservation focus areas with respect to biodiversity are part of initiatives of Goa State Biodiversity Board.
Revival of traditional systems, including proposed seed banks, are initiatives proposed.

Identification and notification of wetlands in the State of Goa, by Goa State Wetland Authority is a significant
step towards water security, biodiversity conservation, climate resiliency and also responsible sustainable
initiative.
The strategies for Goa are:
1. Enhance the forest quality
Restore and increase the coastal defence mechanism
Prepare a strategy to preventand control forest fires
Afforestation and plantation outside the forest
Support private forest owners in the sustainable management of their forests and derive economic
benefit
Water and soil conservation
7. Capacitybuilding of field staff
8. Promote ecotourism
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Human Health
Goa has 13 government hospitals with 3000 beds and 29 community/primary health centers, and 30
dispensaries. Ithasabout 2756 beds in private hospitals [1]. The changing climate has increased diseases like
dengue and introduced new diseases like Kyasanur Forest Disease (KFD).
Adaptation strategies:
1. Prepareanaction plantoreduce climate change related health impacts
Develop an IT-enabled system to inform the public on possible and actual disease outbreak
Study and map new and emerging diseases in the state concerning climate change
Prepare a heatwave action plan
Develop asystem to predictdisease outbreak
Assessthe adequacy and resilience of health infrastructure to climate change
Strengthen the health infrastructure based on the assessment
Enhancing the knowledge skills of health workers

NS WN
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Habitat
62% of Goa's population lives in cities. About 80% of the state population lives in four coastal Talukas
of Bardez, Tiswadi, Mormugao, and Salcete. To be able to effectively meet the requirements of the growing
population and economic activity in these Talukas it is essential to not only prepare an effective land use plan
butalso to provide and maintain:
e Water and Sanitation Services
e Transportation services
¢ Solid waste management
e Energy demand
¢ Health services and health management
Adaptation strategy isas below:
1. Climate-based infrastructure vulnerability assessment of critical services
2. Development of a plan for the resilience of vulnerable structures associated with critical services
3. Redesigning the regional land use planning maps of the most vulnerable areas after considering
climatic factors
4. ldentifying measures like creating flood control gates etc., for controlling flooding events due to
various aspects like the upward flow of water into the rivers
Development of a climate-based disaster management plan
Implementation of the solid waste management plan
Enhancing internal waterways for transportation
Strategy to relocate/compensate and identify new means or alternate skills for the owners of
khazan lands as the probability of submergence due to climate change increases
9. Identify and explore natural mechanisms like increased mangroves or sea walls to guard against
sea level rises.

N

Financial and Institutional Arrangement for Implementing the Mitigation and

Adaptation Strategies

The total budget required for implementing the SAPCC in Goa has been projected to be ¥2341.06 Crores for
ten years, which works out to be X 234.106 Crores Per Annum and amounts to approximately 1.1% of the
Annual Budget, which is X 21056.35 (estimated for 2020-21) and 0.2538 % of Gross State Domestic
Production (GSDP) of Goa State which is X 92260.53 (as per CMs budget speech 2021). The same may get
revised or updated over the years based on any additions or modifications to the SAPCC. One of the steps for
mainstreaming climate change is to factor the above-identified amount annually into the state budget. In
addition to SLSC for NAFCC, Climate Change Cell will be formed under Dept. of Environment to be housed at
GSBB, which will serve as the climate change secretariat for the State of Goa. And most importantly State
Governing Council is proposed under the Chairpersonship of the Hon. Chief Minister of Goa and Co-Chaired
by Hon. Environment Minister and Chief Secretary. The nodal agency shall be allocated a budget or financial
assistance from the state for its activities. Each concerned department will appoint a nodal officer on climate
change to interact and deal with the climate change secretariat.

People's participation is an essential part of the SAPCC. SAPCC provides a plan for including people from
all sections of society. The monitoring and evaluation (M&E) framework consists of the following:

1. Qualitative and quantitative indicators of adaptation

2. Indicators are attempted to be as ambiguous as possible

3. Monitoring, reportingand communication process for departments and the policymakers
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Introduction

1.1.Background

Climate change and its impacts are no longer a subject of the future. Its impacts are being evidenced globally.
Extreme events causing severe impact have been evidenced in the last decade in several places. The UN High
Commission on Refugees (UNHCR) has estimated that since 2009, one person every second has been
displaced by a disaster as aresult of climate change.

Climate change threat varies from country to country and region to region in large countries like India. India
has a diverse climate from continental to coastal, from extremes of heat to extremes of cold, from extreme
aridity and negligible rainfall to excessive humidity and torrential rainfall. Nearly two-thirds of the country's
annual precipitation is received through the southwest monsoon from June to September in most parts of the
country. Many parts of India are vulnerable to floods during the monsoons, which cause significantloss of life
and damage livelihood systems, property, infrastructure, and public utilities. As per the second BUR of India,
flood risk has increased significantly in India during recent decades. India's exposure to natural hazards can
be gauged from the fact that it experienced 431 major natural disasters from 1980-2010. The flood events of
recentyears in the states of Uttarakhand, Jammu & Kashmir, and Kerala are examples of such disasters.

To respond to the threat of climate change in a systematic manner, the government of India announced the
National Action Plan on Climate Change (NAPCC) in 2008. NAPCC has eight missions -

¢ National Solar Mission

¢ National Mission for Enhanced Energy Efficiency

¢ National Mission for Sustainable Habitats

e National Water Mission

¢ National Mission for Sustaining the Himalayan Eco System.

¢ National Mission for Green India

¢ National Mission for Sustainable Agriculture

¢ National Mission for Strategic Knowledge for Climate Change

Due to the country's large diversity and political and administrative structure, the States and Union
Territories (UTs) need to understand, identify and develop state-specific responses to climate change. Hence,
The Ministry of Environment, Forest and Climate Change (MoEFCC) has encouraged states and UTs to
develop their State Action Plan on Climate Change (SAPCC) consistentwith the NAPCC.

India is a signatory to the Kyoto Protocol and is committed to the Paris Agreement on climate change. Under
the Paris Agreement, India officially submitted its Nationally Determined Contribution (NDCs) on 2™ October
2015.

As per the Paris Agreement, all signatories will attempt to limit global mean temperature within 2degree

Celcius and work towards to limit 1.5°C. India has submitted its NDC goals for post-2020 with eight different
goals, including three major quantifiable goals related to emission reduction, renewable energy, and forestry.
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The following targets form the core of India's NDC:

1. To put forward and further propagate a healthy and sustainable way of living based on traditions and
values of conservation and moderation.

2. To adopt a climate-friendly and cleaner path than the one followed hitherto by others at a
correspondinglevel of economic development.

3. Toreduce the emissionsintensity ofits GDP by 33 to 35 % by 2030 from the 2005 level.

4. Toachieve about 40 % cumulative electric power installed capacity from non-fossil fuel-based energy
resources by 2030 with the help of technology transfer and low-cost international finance, including
the Green Climate Fund (GCF).

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

6. To better adapt to climate change by enhancing investments in development programs in vulnerable
sectors, particularly agriculture, water resources, the Himalayan region, coastal regions, health, and
disaster management.

7. Tomobilize domestic and new and additional funds from developed countries to implement the above
mitigation and adaptation actions given the resource required and the resource gap.

8. To build capacities, create a domestic framework and international architecture for quick diffusion of
cutting-edge climate technology in India and joint collaborative R&D for such future technologies.

To meet the NDC's in addition to the adaptation measures, SAPCCs need to be revised and strengthened
further considering the evolving context of climate science, policies, and actions.

1.2 Need for State-level action

Goaisacoastal state with a significantrise in land elevation from sea to 1022 m. Itis one of the smallest states
in the country and has a coast length of about 104km. It has very high biodiversity both on land and in the
marine system. Tourism is one of the most important sectors of the Goa economy. Other important sectors
are mining and industries, fishing, and agriculture. All the key economic sectors in Goa’s economy have the
potential to get significantly impacted by climate change.

India has submitted the second national inventory under the BUR report for 2014. According to the report,
India emitted 2607.49 million tonnes CO,e (excluding Land Use, Land-Use Change, and Forestry (LULUCF))
and 2306.3 million tonnes CO,e (including LULUCF) in 2014. Out of the total emissions, the energy sector
accounted for 73%, IPPU 8%, agriculture 16%, and the waste sector 3%. LULUCF sector offset about 12% of
India's total emissions. GOl has taken various directand indirect measures to reduce its emissions.

The direct contribution to India’s GHG emissions is low as the state does not generate electricity and is
relatively small in size and population. However, the state does have the potential to implement demand-side
managementmeasures in electricity and contribute to countries' overall effort to meet the NDC.

Goais exposed to several climate risks like loss of land due to erosion, loss of life and livelihood, the outbreak
of disease, damage to buildings, drainage, and other infrastructure. Itis also exposed to sea-level rise, storms,
high-speed wind, altered runoff, changed wave patterns and sea temperature, and other threats like rainfall
and temperature changes. Under these climatic scenarios, Goa'snatural and geographical features like rivers,
khazan lands, soil type, moisture, and flora and fauna will show unique orvaried response.

The Canacona flash flood is one such event experienced by the state of Goa on 2™ of October, 2009. It was
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found that these flash floods were directly related to about 271 mm of rain that fell in a short span of 7 hrs,
resulting in flooding of Talpona and Galjibag Rivers. Due to continuous rainfall in the monsoon season, the
soil on the slopes was saturated. As a result, on steep slopes with altitudes above 300 m, the cascading water
led to mudslides. At about 50 m or more altitudes, agricultural and horticultural areas were submerged, and
cattle were washed away. At lower altitudes (about 50 m or less), where the topography is flatter,
accumulation of water submerged buildings, and as the water made its way towards the sea, the flow
destroyed houses and commercial establishments, particularly those that were weak (mud houses, for
example). Norecords suggest the precedence of such arainfall scenario in the past.

Interestingly, the flooding on 2 October 2009 was unprecedented in recorded history, but the total daily
precipitation on that day was not. Hence, it implies that similar rainfall can have different risk profiles
depending on the monthitoccurs.

Thus, the state-specific action plan on climate change is necessary to understand
and pave the way forward on climate change in the state of Goa. The present plan
envisages wide coverage, including priority sectors, and is based on an inclusive
planning approach based on extensive consultation process.
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Goa State Profile

2.1. Location, geography and size

The State of Goaislocated between 14°53'57"Nand 15°47' 59" N Latitudesand 73°40' 54"and 74°53'11" E
Longitudes. It covers an area of 3702 sq. km., accounting for about 1 % of the country's total geographical
area. Goa was elevated to the status of the 25" State of India Union on 30" May 1987. The State's boundaries
are well-defined in the north by the Terekhol River, which separates it from the state of Maharashtra. The
Western Ghats are protecting the State in east and bordered by the state of Karnataka, and in the west, it is
surrounded by the Arabian Sea.

The State consists of 2 administrative districts, i.e., North Goa and South Goa, which are further divided into
12 Talukas viz. Pedne, Bardez, Bicholim, Sattari, Tiswadi, Ponda, Mormugao, Salcete, Sanguem,
Dharbandoda, Quepem, and Canacona.

After attaining statehood, the number of towns increased from 15 to 70, and the number of villages
decreased from 407 to 334 [1]. The state has 14 municipalities and 320 inhabited villages. The above is
indicative of increasing urbanization in Goa and decreasing rural population. Generally speaking, the rural
areas of Goa exhibit semi-urban characteristics.
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2.2. Socio-Demographic profile

The State of Goa supports a human population of 14.59 Lakhs (Census 2011), which is about 0.12% of India's
population. The average population density has increased in the last 20 years from 272 persons per sq. km to
394 persons per sq. km. The population density of Goa is higher than the national population density of 382
persons per sq. km. While the population density of Goa has increased the decennial population growth rate
has reduced significantly from 26% in 1987 to 88 -8.23% as per the Census 2011. The decadal growth rate of
the population of the State for the decade 1991-2001 was 15.21%. Thus, indicating that the overall
population pressure will decrease further in the coming decades.

Table 1: Year-wise Population and Decadal Growth 1900-2011

e Total Population Decadal variation Decadal growth (%)
1900 4,75,513 -9289 -1.9
1910 4,86,752 11,239 2.36
1921 4,96,494 -17,258 -3.55
1931 5,05,281 35,787 7.62
1940 5,40,925 35,644 7.05
1950 5,47,448 6,523 4.21
1960 5,89,997 42,549 7.77
1971 7,95,120 2,05,123 34.77
1981 10,07,749 2,12,629 26.74
1991 11,69,793 1,62,044 16.08
2001 13,47,668 1,77,875 15.21
2011 14,58,545 1,10,877 8.23
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More than 62 % of the population resides in urban areas and about 38 % in rural areas. The sex ratio stands at
973 females per thousand males against the National sex ratio of 943. As per the 2011 Census, 11,65,487
persons in the State are reported to be literate, constituting 88.70 % of the total population. The State's
workforce is about 577548, which constitutes 39.58 % of the total population in the State.

Table 2: Demographic Profile of the State'
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[1] Goa at a glance 2017-18 Figure 1: Map of Goa
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Item Value Unit

Total population 14.59 lakhs

Male 7.39 lakhs

Female 7.2 lakhs

Sex ratio (females per "000" males) 973

Population Density 394 person per sq.km
Average household size 4.24 persons per household
Decennial growth of population 8.23 %

Urban Population 9.07 lakhs

' All information is as per the Census of 2011
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Rural Population 5.52 lakhs
Overall Literacy Rate 88.7 %
Overall urban Literacy 89.95 %
Overall Rural Literacy 86.65 %
Urban Women 85.56 %
Rural Women 81.63 %

2.3. Geophysical profile

The State of Goa has a hilly terrain, especially on its eastern side, where lies the southern end of the Sahyadri
ranges. After skirting a considerable portion of the north-eastern and south-eastern boundaries, these
mountains branch off westward across the State with many spurs and ridges. The terrain is interspersed by
several rivers flowing westwards, which provide a network of internal waterways. The important rivers are
Mandovi (Originates and is known as Mhadeyi in most areas along the course), Zuari, Terekhol, Chapora, Sal,
Betul, Talpona, Galjibag, Cumbarjua, Valvanti, Mapusa, Sinquerim, Khandepar, and Kushavati. The rivers are
navigable for a total length of 256 km. The coast is full of creeks and estuaries formed by these rivers,
providing a good shelter for fishing crafts. Goa's 105 km long coastal line is endowed with some of the
world'sloveliestbeaches, which have earned the frame of bearingidyllicbeauty spots.

The land elevation ranges from sea level to 1022 m. The highest point is the Wagheri hills in Sattari Taluka.
The natural vegetation of Goa consists of dense forest and dry deciduous to moist deciduous types.
Moderately sloping lands with laterite outcrops are covered by grass and shrubs. The habitat of the flora is of
semi-evergreen type. Evergreen forests are seen only on high hills. The vegetation consists of trees, shrubs,
herbs climbers, sedges, and grasses. Palms and mangroves cover the coastal tracts.

Goa receives rains from the South West monsoons. The average annual rainfall of the State, as recorded, is
2776.9 mm. Rainy season is spread over four months, from June to September. Occasional thunder showers
are experienced in May and October. Goa experiences a warm and humid tropical climate. The summer
temperature ranges from 24°C to 36°C. In winter, the mercury hovers between 21°C to 30°C. Due to the Global
Warming effect, the picture seems to be slightly changing.
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Figure 2:Geographical Zones of Goa

2.4. Economic Development of the State

The GSDP at constant (2011-12) prices for the year 2016-17 is estimated at more than INR 51,692 crore as
against INR 44717 crore in the year 2015-16 (Provisional Estimates), thereby reflecting a growth of 15.60 %
as against 11.47 % in 2015-16 [3]. About 40 % of the total population in Goa forms its workforce[4]. Per
capita income increased from INR 3,19,827 in 2014-15 to INR 4,25,749 in 2016-17. Goa has one of the
country's highest per capita net state domestic product (NSDP).

The population of the State primarily depends on agriculture for livelihood. As per the economic survey
2017-18, the growth rate over the previous year under Primary Sector was negative during 2013- 14 with -
43.83 % due to the impact on the mining sector. Thereafter, from 2014-15 to 2015-16, the growth rate under
the primary sector improved to 0.03 % and 15.88 %, respectively. This was mainly due to the resumption of
mining and quarrying activity, wherein the growth rate improved from -5.35 % in 2014- 15 to 1130.60 % in
2015-16. The growth rate under the Secondary sector registered negative growth during 2013-14, reflecting
-20.10 %, and improved to 56.65 % during 2014-15and 13.77 % during 2015-16. The positive change in the
secondary sector continued during 2016-17 and stood at 18.36 %. Similarly, the growth rate under the
Tertiary Sector, which was 3.24 %in 2013- 14, wentup t0 9.63 %in2014-15and 7.34 % in 2015-16. This was
mainly because of the improvementin transportand financial services.

Table 3: Sector wise percentage composition of GSDP at current prices (Percent)

Sector 2012-13 2013-14 2014-15 2015-16(P) 2016-17(Q)
Primary 12.54 9.86 7.29 8.20 9.26
Secondary 49.06 44.06 53.79 53.97 55.18
Tertiary 35.40 46.08 38.92 37.83 35.56

Total 100.00 100.00 100.00 100.00 100.00
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2.5. Sectoral profile of State’

Primary Sector

Goa's primary sector mainly comprises agriculture, forestry, fishing, mining, and quarrying. For NSDP (at
current price), under the sub-sector of the primary sector, forestry and logging have recorded the highest
growth rate of 29.23 %, followed by fishing and aquaculture, livestock and crops with growth rates of 26.74
%, 19.88 %, and 13.75 %, respectively. The mining and quarrying sub-sectors have also recorded positive
growthrates 0f204.09 %in 2016-17 asagainstthe growthrate of715.43 %in2015-16(P).

Secondary Sector
The sub-sectors of the secondary sector, “Electricity, Gas & Water Supply & other Utility Services” recorded a
growth of 31.47 %, followed by the sub-sector manufacturing with 23.13 % and construction with 11.18 %.

Tertiary Sector

Under the sub-sectors of the tertiary sector, transport by means other than railways recorded the highest
growth of 33.44 % followed by the sub-sectors transport, storage, communication, and services related to
broadcasting (26.87 %), other services (16.92 %) & publicadministration (12.50 %).

2.6. State specific development issues

Khazanland:

Some of the coastal land in Goa has been reclaimed from the inundation of the tidal waters by constructing
embankments. These lands are known as khazan lands and cover an area of about 18,500 ha. The khazan
lands of Goa are a unique agro system and are historically and economically important. These landsin Goa are
made of saline alluvial soils. They are used to cultivate paddy and form an important part of Goa's agricultural
profile. Khazan lands are vulnerable as any sea-level rise or intrusion of salinity upstream can harm the
quality of groundwater and soil quality. During 2017-18,up to 31/12/2017 under the State Sector, about 750
ha of khazan paddy land have been protected and about 1.94 km of long bunds are repaired. The state has
incurred an expenditure of INR 75.64 lakh for this work.

Drifting Occupations:

Tourism has become a major industry in Goa and attracts domestic and foreign tourists from all over the
globe. It, directly and indirectly, employs about one-third of the state's population. As Goa has a high literacy
rate and alternate income options are available, the state is witnessing a drift from agriculture, eventually
leading to agriculture being a secondary source of income instead of the primary source. It poses a unique
challenge for the state where the inherent knowledge on agriculture and agrobiodiversity of the state is likely
tobelostdue to economic prosperity.

Potential Threatto Biodiversity and Agriculture due to changing trends:

Genetically modified organisms and crops (GMOC) are also a cause of concern for the State as the impact of
introducing and mainstreaming these is yet to be completely understood. Most of the agriculture and allied
activities in the State are at the subsistence level and completely synchronized with the natural system. The
introduction of GMOC may threaten the age-old system and might shift the balance from self-sustaining to
industry-dependent, intensive input-based agriculture.

? Economic Survey of Goa 17-18
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Power Dependency:

Goa does not produce any power and is dependent on NTPC plants in other states for supply of power
whereas demand for power due to increased urbanization, industrialization, a boom in construction activity,
commercialization, consumerism is constantly increasing. Itis a serious issue that plagues the State of Goa.

Illegal and Non-compliance in Mining Sector:

In all, 38 Mining Leases are in operation during the current year (till December 2017) which have reported
production of Iron ore to the tune of 6.08 million Tons. Due to rampant illegal mining, several sectors in the
State like water, biodiversity, and environment were getting impacted. Rash and careless driving in and
around the mining area increases accidents. To curb the impacts a ban was imposed on mining activities
during the year 2013-14, which has been lifted in subsequent years with the more stringent implementation
oflaws. However, the problem continues to concern the development of the state.

e Effective implementation of CRZ rules for new development in areas sensitive to subsidence.

Effective ICZMP plan and its execution by GCZMA and Dept. of Environment.
e Bundrestoration, khazanland rejuvenation, riverine ecosystem restoration etc.
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3.2. Process of development

Process of Development

SAPCC has been developed in line with MoEFCC guidelines through a structured multi-stakeholder
of SAPC C consultative approach. The state of Goa has formed a core group, i.e., State level Steering Committee (SLSC),

responsible for developing SAPCC. Identifying key departments, research organization and other
stakeholders especially from the State of Goa and engaging and receiving their feedback and inputs for the
SAPCCis the responsibility of the core group, i.e., SLSC.

Figure 3: Key Activities in the development of SAPCC as defined by MoEFCC

3.1. Guiding Principle in development of SAPCC e N
State Governing « All State Level Steering Committee proposals shall be

Common guidelines and principles have been developed by the Ministry of Environment, Forest and Climate 9 Council for Climate Change 51 et |9t ts Sz Ervesstars (Comaal. i stoel| Aol )

Change (MoEFCC) to be followed by all States and Union Territories in India. This SAPCC of the State of Goa is e N

State Level Steering

alsobased on these fundamental guidelines and principles of MOEFCC as mentioned below: « [dentification of Key agencies and stakeholders

. Committee )
a) SAPCCs should be a policy document of the States/UTs outlining the major initiatives and strategies * Review of existing sectoral strategies in consultation with
reflecting the commitments and proposed actions in the state to tackle the vulnerabilities and Review of Sectoral experts and Line Departments
impacts of climate change across the socio-economic sectors. It should reflect the policy directions Strategies « Analysis of gaps with respect to scientific evidence and
and strategies of the state for climate actions. vulnerability assessments, NDCs, and Paris Agreement
b) It should envisage inclusive, sustainable, and climate-resilient low-carbon development pathways, > <
with afocus on climate change adaptation and mitigation within the key sectors in the States/UTs and Identification of * Propose prioritised mitigation and adaptation options
should protect the poorand vulnerable sections of society from adverse effects of climate change. Climate Change Strategies « Assessment of modalities to implement identified actions
c) It should consider recent scientific assessments and projections on global warming, vulnerability; > <

and impacts. Climate models and high-resolution downscaled projections must be considered while « Preparation of SAPCC by engaging specialised agency under

assessing the vulnerability and preparing sectoral adaptation plans. the supervision of Nodal Officer SLSC under thr guidance of
d) Itshould synergize with the goals of NDCs under the Paris Agreement, though the targets under NDCs Drafting of SAPCC Chairperson SLSC

are national targets. It should also contribute towards achieving other development goals, including

Sustainable Development Goals (SDGs). SAPCC should also complement prevalent national

development and policy initiatives inter alia National Forest Policy, Biodiversity Goals, National E-

Mobility Programme, and Swatch Bharat Mission to reap greater developmental co-benefits.

» Stakeholder consultations
e Approval by State Level Steering Committee

Y
AN

e Appraisal by Expert Committee

e) It should highlight the links with national missions related to climate change. It should bring out Approval by MoEFCC « Validation bv National Steerine C it
climate actions of the state government from their sources, over and above the Government of India g alidation by lNational >teering L.ommittee )
schemes.
f) The SAPCC should also be built on the state's evolving socio-economic development context and The State Governing Council
9 g:l;)ég;e:iloul T e ot | T e e L (TS T ) 3 G e e L The State Governing Council shall be the decision-making authority in terms of the implementation of SAPCC.
policies/programs of the States in alignment and consistent with the existing schemes and programs Table 4: State Governing Council
within the states/ UTS'. . : e . Sr. No. Members of State Governing Council Designation
h) Itcanstrengthen existing climate action measures and launch new initiatives in its priority sectors.
i) Theimplementation period of SAPCCs should start with the implementation cycle of NDCs, i.e., 2021- 1. Hon. Chief Minister of Goa Chairperson
2030 andbeyond. 2. Minister for Environment and Climate Change Co-Chairperson
j) Financial resourcesrequired for the implementation of the action plan primarily to be leveraged from 3. Chief Secretary Co-Chairperson
the existing budget of the State Governments and convergence with the relevant schemes and
programs. The SAPCC should also bring out the likely funding from the State's resources over and e Secretary (Forest) HlEmozT
above from the ongoing schemes and programs of Govt. of India. 5. Principal Chief Conservator of Forests Member
k) It should set out the institutional mechanism for implementation, including stakeholder 6. Secretary (Environment & Climate Change) Member
engagement, ensuring inclusiveness, along with the mechanism for capacity building and monitoring 7 Secretary (Agriculture) Member
and evaluation with clear indicators for reporting.
8. Secretary (Fisheries) Member
9. Secretary (Transport) Member
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10. Secretary (Water Resources) Member

11. Secretary(Non-Conventional Energy) Member

12. Secretary ( Town and Country Planning) Member

13. Secretary (Finance) Member

14. Secretary (Revenue) Member

15. Member Secretary, Goa State Biodiversity Board Nodal Officer
16. Dr. Lidita Khandeparker, NIO Expert Member
17. Dr. Rajiv Chaturvedi, BITS Pilani Expert Member

Simultaneously, the Steering Committee for the SAPCC has also been formulated at the State level to ensure
the appropriateness and coherence of the SAPCC with the state's vision and guidance. Chief Secretary heads
the State Level Steering Committee for SAPCC.

Table 5: State Level Steering Committee for SAPCC

Sr. No. Members of State Level Steering Committee Designation
1. Chief Secretary Chairperson
2. Secretary (Forest) Member
3. Principal Chief Conservator of Forests Member
4, Secretary (Environment & Climate change) Member
5. Secretary (Agriculture) Member
6. Secretary (Health) Member
7. Secretary (Renewable Energy Source) Member
8. Secretary (Transport) Member
9, Secretary (Revenue) Member
10. Secretary (Finance) Member
11. The Collector, NG (Member Secretary, Disaster Management Cell (North)) Member
12. The Collector, SG (Member Secretary, Disaster Management Cell (South)) Member
13. Director, Department of Animal Husbandry &Veterinary Services Member
14. Director, Directorate of Health Member
15. Director, Directorate of Transport Member
16. Director, Department of Science and Technology Member
17. Director - Indian Meteorological Department,Panaji Member
18. Chief Engineer, Water Resources Department Member
19. Member Secretary, Goa State Pollution Control Board Member

20. Member Secretary, Goa Coastal Zone Management Authority Member
21. Member Secretary, Goa Energy Development Agency Member
22. Dean, School of Earth, Ocean and Atmospheric Sciences, Goa University Member
23. General Manager, NABARD or his/ her nominee Member
24. Director, Department of Tourism Member
25. Director, Department of Agriculture Member
26. Chief Town Planner, Town and Country Planning Department Member
27. Chief Electrical Engineer, Department of Electricity Member
28. Director, Department of Fisheries Member
29. Head of Nodal Agency, Goa State Wetland Authority Member
30. The Member Secretary, Goa State Biodiversity Board Nodal Officer
31. Director, Department of Environment and Climate Change Convenor
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To develop the SAPCC following activities were carried out:

a) Extensive stakeholder consultation

b) Datacollection from departments

c) Secondarydata collection through deskreview and research

d) Climatic modelling for future projections

e) Dataanalysisusingappropriate tools for vulnerability assessment
Note - The constitution of above committees and climate change secretariat (Cell) in the Dept. of
Environmentwithin Goa State Biodiversity Board will be decided by Govt. and notified from time to time.

3.3. Stakeholder Consultation Process

Climate change in an interdepartmental topic and requires understanding, coordination, and
implementation by various departments and stakeholders in the state. Two key types of consultations were
conducted for the development of SAPCC:

1. Individual-level consultation with concerned departments, institutes, and organizations

2. Group stakeholder consultations at various locations with stakeholders from all sections of the

society i.e.institutes, NGOs, local community representatives, BMCs etc.

Stakeholder feedback through structured feedback form during the consultation. Additionally, an email ID
was created to receive feedback from stakeholders over 60 days during the consultation period. However
sufficienttime was given to respond even after approval of draft SAPCC by State Govt. and SLSC for NAFCC.

Figure 4: Stakeholder consultation process adopted

Individual Depafrtment Stakehold.er Structured Feedback
Level Consultation Consultation
* Key departments were e Intellectual community e Feedback forms were
visited for interactions e BMC North provided to stakeholders
e Feedback forms were e BMC South for providing feedback
shared with departments e Others within 10 days through
email or in hard copy

The objective of departmental stakeholder consultations was to understand from the departments their
activities, policies, budget, resources, and plans for the state. These consultations also provided an
understanding of the gaps in understanding climate change, actions aligned to climate change, and the
constraints that could be faced due to climate change and in implementing climate adaptation and mitigation
strategies and interventions for the state

Stakeholders consulted during the stakeholder consultation process and the public stakeholder consultation
are provided below:

Table 6: Stakeholder Consultation for Development of SAPCC

Stakeholder consultation date and venue Stakeholder types consulted

1. . Members of State Level
21/03/2017; Crown Hotel, Panaji Steering Committee

Members of State Level
Steering Committee and core
committee members

2. 28/11/2017; Hotel Orion, Panaji
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. : Biodiversity Management
3. 05/11/2019; Goa International Centre, Dona Paula Committees of Notth Goa

4, 06/11/2019; Goa International Centre, Dona Paula Biodiversity Management
Committees of South Goa

Experts from various fields,
07/11/2019; Goa International Centre, Dona Paula scientists from NIO, officers
5. from multiple departments,
researchers from

Goa University, etc

A questionnaire for climate change was circulated and

inputs were compiled accordingly Saraelgidit

Draft SAPCC approved at State level was further kept for approvals and necessary
modifications for about a month

3.4. Key stakeholder feedback

Feedback from group-level stakeholder consultations has been summarized below to reflect the stakeholder
understanding of climate change, the impacts experienced, and their views on the response measures
needed for climate proofing the State of Goa.

a) Awareness on Climate Change

Overall understanding and awareness on climate change issues were high amongst the stakeholder groups.
Stakeholders have described it as a very important topic for mankind. According to the stakeholders, climate
change affects every human being, including flora and fauna, and the impact of climate change is significant
and will continue to increase. They also stressed the need to start preparing and planning on tackling the
issue immediately to avoid a major disaster. They have emphasized the need to develop strategies and
implement them locally to conserve the existing biodiversity. Information on weather- related warnings is
received through the internet and news. Stakeholders described temperature rise, rainfall variation, and sea
intrusion as some of the observed climate change phenomena in Goa. Population displacement during
adverse climate situationsis also being experienced in Goa.

b) Impacts of Climate change experienced by stakeholders

I. Changes in the ecosystem observed due to pollution and climate change
Some examples of these changes expressed by stakeholders are the disappearance of some bird species like
sparrow and parrot, quality of fish harvested from the capture fisheries, invasive fish species leading to
biodiversity erosion, and decrease in shellfish at the coast, and a decrease in insects. Some have observed
new bird species, the disappearance of foxes and hyenas, the reduction of species like monitor lizards, and
varieties of birds and snakes.

ii. Changes due to changes in rainfall patterns and other non-climatic stressors
Some of the changes cited by stakeholders are the drying up water bodies (like wells and lakes) during

summer, leading to agriculturalloss, and over usage of groundwater to serve commercial utilities.

iii. An altered monsoon pattern or sequence has been observed
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iv. Healthissues due to changes in the ecosystem and climate change
There has been an increase in vector-borne diseases and various allergies like cold, bronchitis, asthma, bird
flu, swine flu, etc. An example expressed during stakeholder consultation was a reduction in the breeding of
frogs, which hasled to anincrease in mosquitoes, resulting in diseases like Malaria, Filaria, Dengue, and many
more.

v.Changes due to temperature and other stressors
Some of the examples are eutrophication of water bodies, occurrences of harmful algal species from some of
the estuarine systems of Goa suggesting water quality deterioration, unusual shortage of water or good
quality of water over the years

vi.ImpactofLand use change
Erratic rainfall, very low water retention, and change in water holding capacity of soil is leading to dry/arid
land from October onwards, finally leading to water shortages by March April, which is shocking. Natural
ponds with high water absorption have been concretized, resulting in almost no absorption. This will
increasingly reduce the water table.

vii. Land-use change has been expressed as a concern that leads to the destruction of forest
and mangroves on alarge scale and italso impacts agricultural land

viii. Rainfall quantum and intensity have changed

a) A daily commuter is impacted by flooding, causing inconvenience in daily activity and overflow of sewers
due to the high intensity of rains. Infrastructure most impacted due to weather events are road
infrastructure, public health, power availability, food type and quality, internet, and telephone connectivity. A
specific example of waterlogging of roads near the creek area of Majorda cultivated fields was cited.

# Sealevel rise and associated problems of bund breaching and need for restoration ofkhazan lands.

It was expressed that sea level rise has been experienced in some areas, leading to soil erosion, impacted
access to sea beaches, and disappearance of sea shells and fishes. Flooding of Khazan lands was specifically
expressed as a concern, while the water level in creeks was also reported to have increased.

Specific observations and concern

The TENANTS ASSOCIATION OF CAMARCASANACHO BUNDH ward no. 8 of Camarcazana,
Acoi, Bilou, and Peddem states that a huge stretch of river which connects to the Arabian sea
through the river Mandovi. This ward lies at the lowest point in the Mapusa City/Aldona
Constituency and therefore finds itself vulnerable and susceptible to the ongoing climate
change and the increase of the sealevel.

b) Response for Climate Proofing Goa
Community involvement: Generally, the stakeholders have expressed a need to involve every citizen in
implementing climate change response by increasing the awareness level of citizens on climate change.
While the stakeholders also expressed the need for government to take overall responsibility for developing
and executing strategies to combat climate change, considering the local experiences and practices.
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A strong need was expressed to create awareness amongst the citizens on the impacts and actions needed
from every individual by introducing the topicin the school and college syllabus.

It was also emphasized that the government should consider creating a Task Force for Climate Change to
monitor the effects of climate change involving the local communities. Such communities can assist in
overseeing that the laws/activities identified for combating climate change are enforced in the State of Goa. It
would help the Government of Goa and the State's people better prepared. Citizen mascots can also create
awareness amongst communities on climate change action. Youth mascots were also recommended.

One of the measures suggested was regular meetings by concerned departments with the people affected
due to climate change and to involve citizens in climate change activity to increase citizen sensitivity and
generate positive attitudes towards biodiversity and climate-friendly practices.

c) Other proposals

i.  Reduction of pollution and decreasing deforestation and increasing the forest cover through
afforestation, improving mangrove management, protection of trees through base mapping and
applying micro-climatic changes through increased tree cover

ii. ~The 'Manos' or the embankments along the border of our rivers require immediate repair and
strengthening to withstand the rising sealevels.

iii. Timelydredgingofriverstobeundertaken

iv..  Toreduce pollution and GHG emissions, garbage burning should be stopped, buses older than 15 years
should be banned, and availing public transport should be encouraged

v.  Barriers to avoid water logging of agriculture fields and integrated farm management approach to be
taken up.

vi. Revival of community resource systems, enhancing resource management and reducing consumption
was also emphasised. Use of humanure toilets has been proposed to reduce water consumption.

vii. Donotlinkriverstode-risk

viii. Enhancingin ground water protection

ix. Imposition of heavy fines onviolators of rules meant to protect the environment

x.  Illegal mining should be stopped, and development activities in eco-sensitive zones should also be
stopped, including cutting hills and land filling with debris.

xi.  Plantingmoretrees

xii. Protection of water resources through harvesting water, preventing the excessive supply of water
through tankers

xiii. Usingproducts thatgenerate less heatand promote people to change to a dietthatis morelocal

xiv. Local bodies to have a plan of action - develop models enabling hands-on learning in our State itself was
expressed. It has also been expressed that action plans like avoiding commercialization of lake shore
and banning plastic use should be considered.

xv. Using existing methods of creating water-holding bodies, such as being carried out in Canacona, like
usinglive stock to seal the bottom of ponds. In the cheapest possible manner.
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Climate Change in Goa:

Observations and Projections

Due to the build-up of greenhouse gases (GHGs) in the atmosphere, global temperatures are rising. The
atmospheric CO, concentration has increased from 285 ppm during pre-industrial times (mid-1700s) to
~410 ppm in 2019. In response to this GHG build-up, the global mean temperatures have already risen by
about 1 °C compared to pre-industrial times (Met Office, 2015). Indian sub-continent is also experiencing
rapid warming, particularly since the 1980s. As per IMD's (2019) analysis, the annual mean temperature
during the 1901-2018 period showed an increasing trend of 0.6 °C/100 years. As per IMD's (2019)
assessment significant increasing trend was seen in maximum temperature (1.0°C/100 years) and a
relatively lower increasing trend (0.2°C/100 years) in the minimum temperature over India.

a2

as TREND=+0.615CH100 YEARS
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Figure 5 : Observed temperature change (in Deg C) in India (Source: IMD?)

As GHG build-up is projected to rise in the 21" century, future temperatures are expected to rise even further.
The scientific community agrees that global temperatures should be capped below 1.5 - 2 °C, which creates a
dangerous threshold for climate change. The Paris Agreement aims to limit warming below these levels. At
All-India level Chaturvedi et al 2012 projected that “under the business as usual (between RCP6 and RCP8.5)
scenario, mean warming in India is likely to be in the range of 1.7 to 2°C by 2030s and 3.3 to 4.8°C by 2080s
relative to pre-industrial times”. Further it was project that “All India precipitation under the business as
usual scenario is projected to increase from 4 % to 5 % by 2030s and from 6 % to 14 % towards the end of the
century (2080s) compared to the 1961-1990 baseline”.

* https://mausam.imd.gov.in/imd_latest/contents/cs_anomaly_timeseries_temp_rainfall.php
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Figure 6: National level projections for temperature and rainfall in the 21" century (based on Chaturvedi et al 2012)

The global CMIP5 model ensemble-based annual temperature change (°C) projected for 2030s, 2060s and
2080s relative to the pre-industrial baseline (1880s) for the four RCP scenarios. All-India annual mean
temperature increases by 1.7-2.02 °C by 2030s under different RCP scenarios and by about 2-4.8°C by
2080s, relative to the pre-industrial base. The above figure projects a consistent warming trend over the
country in short-, mid-and long-term scenarios. As expected in each of the three-time slices RCP2.6 generally
experiences the least warming, whereas RCP8.5 is associated with the highest warming, with RCP4.5 and
RCP6.0 representing the moderate warming scenarios. Generally, the northern part of the country is
projected to experience higher warming compared to the southern counterpart.
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Figure 7: CMIP5 model ensemble mean temperature change (°C) projected for 2030s (2021-2050), 2060s
(2046-2075), and 2080s (2070-2099) relative to the pre-industrial period (1880s, i.e., over 1861-1900)

Figure 7 shows the CMIP5 model ensemble-based annual precipitation change (%) projected by 2030s,
2060s and 2080s respectively, compared to the pre-industrial base- line (1880s) for the four RCP scenarios.
All-India annual precipitation increases by 1.2-2.4% by 2030s under different RCP scenarios and by
3.5-11.3% by 2080s, relative to the pre-industrial base. Precipitation is projected to increase almost all over
India except for a few regions in short-term projections (2030s). As noted in the temperature trends in each
of the three-time slices, RCP2.6 experiences the least increase in precipitation, whereas RCP8.5 experiences

SAPCC for The State of Goa 43



the highest precipitation increase, and the precipitation changes are larger for each subsequent period For Goa state climate change projections are not available. Thus, climate projections and historical climate

(i.e., short, mid, and long-term) data analysis have been carried out for the SAPCC. The following is achieved by this analysis and presented in
this chapter:
1. Updated long-term climate profile for the Goa state based on the 1951-2014 period as per revised
2030s 2060s IMD methodology

2. Itinvestigates as to what extent changes in mean and extreme climate occurred in the State of Goa

s Ag=12% | . duringthe period 0f1901-2015
O o - 3. Investigates climate projections in Goa in the 21" century based on high resolution regional climate
o~ models.
a o 4. Assessestherelative vulnerability of different parts of Goa to inundation and floods
u iy o
o
- | Methodology
All analyses carried out in this chapter, including the analysis of climate profile, observed climate change
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{1 m . S (4 T . A Department, Government of India (Pai et al 2014) and the Climate Research Unit (CRU) of East Anglia, UK
v oy e e (Harrisetal 2014).IMD provides gridded temperature data ataresolution of 1°X1°, which roughly translates
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: into 100 Km in length and 100 Km in width, meaning a single pixel in the IMD covers an area of about 10,000
“_I_I:_ sqg. km. Goa state, on the other hand, is 105 km in Length and 65 km in width and has an area of 3,702 sq. km,
-10 -5 0 5 10 15 20 25 30 35 40 which means any given IMD pixel will at least have 63 % of its area outside the Goa state and most probably
much of it may lie in the neighbouring ocean which will have a sharp temperature gradient. Hence, it is
decided that the coarse IMD observed temperature dataset may not be appropriate for assessing the
observed climate change in Goa's landmass. This analysis uses the observed temperature dataset provided
by the Climate Research Unit (CRU) of East Anglia, UK (Harris et al 2014) for the analysis of temperature
profilein the state and assessing the changes in temperature in the state over the period 1901-2018. CRU

Figure 8: CMIP5 model ensemble mean precipitation change (%) projected for 2030s (2021-2050), 2
060s (2046-2075) and 2080s (2070-2099) relative to the pre-industrial period (1880s i.e
over 1861-1900) (Source: Chaturvedi et al 2012)
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dataset (Harris etal 2014) is available at a spatial resolution of 0.5°X0.5°, and for a time period of 1901-2018.
Gridded rainfall data from IMD is available at a much finer spatial resolutioni.e. 0.25°X0.25° (Pai et al 2014).
This high-resolution observed rainfall dataset (1901-2018) is used to analyze the state's rainfall profile and
assess the changes in observed rainfall in the state over 1901-2018.

To project climate inthe 21" century, the scientific community has developed a set of new emission scenarios
termed as Representative Concentration Pathways (RCPs) (http://www.iiasa.ac.at/web-
apps/tnt/RcpDb/dsd?Action=htmlpage&page=welcome). There are four RCP scenarios: RCP 2.6, RCP 4.5,
RCP 6.0, and RCP 8.5 - these scenarios are formulated to represent the full range of stabilization, mitigation,
and baseline emission scenarios available in the literature. The naming convention reflects socio- economic
pathways that reach a specific radiative forcing by 2100. For example, RCP 8.5 leads to a radiative forcing of
8.5 Wm-2 by 2100. While four RCP scenarios are available, we have used the RCP scenarios of RCP4.5 and
RCP8.5. These are briefly described in the table below.

Table 7: Description of RCP scenarios

RCPs | Description Developed by
It is a stabilization scenario where total radiative MiniCAM modeling team at the Pacific
RCP forcing is stabilized before 2100 by employing Northwest National Laboratory's Joint
4.5 arange of technologies and strategies for Global Change Research Institute

reducing greenhouse gas emissions. (JGCRI) (Wise et al., 2009)

The RCP 8.5 is characterized by increasing MESSAGE modeling team and the
RCP greenhouse gas emissions over time IIASA Integrated Assessment
8.5 representative for scenarios in the literature Framework at the International
' leading to high greenhouse gas concentration Institute for Applied Systems Analysis
lzralla (ITASA), Austria; (Riahi et al,, 2007)

Climate projections for the Fifth Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC) are made using these newly developed representative concentration pathways (RCPs) under the
Coupled Model Inter-comparison Project 5 (CMIP5). More than 50 CMIP5 model outputs are now available
from different climate modelling groups. Since CMIP5 models outputs are available at coarse resolution, Co-
Ordinate Regional Downscaling Experiment (CORDEX) was used to facilitate local and regional adaptation
planning. In India Indian Institute of Tropical Meteorology, Pune hosted these experiments and provided
multiple dynamically downscaled high-resolution climate model projections for the South Asian domain,
including India. CORDEX South Asia model projections should be used for State Action Plan on Climate
Change (SAPCC). As such, we downloaded and evaluated the following CORDEX South Asia models.

Table 7: Evaluated CORDEX South Asia models for this report

Contributing CMIP5 Model Resolution
Model Name | CORDEX SA RCM Modeling Center ],
ACCESS1-0 CCAM CSIRO, Australia 50*50 km
National Center for Atmospheric
CCSM4 CCAM Research (NCAR), USA 50*50 km
CNRM-CMS CCAM Centre National de Recherches £0%50 km

Me’te’orologiques (CNRM), France
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MPI-ESM-LR REM02009 MPI-M, Germany 50*50 km
National Oceanic and Atmospheric "
GFDL-CM3 CCAM Administration (NOAA) S0750 km
MPI-ESM-LR CCAM Max Planck Institute for 50%50 km
Meteorology (MPI-M), Germany
NorESM1-M CCAM Norwegian Climate Centre (NCC), 50%50 km
Norway
CCCR, IITM, India
_ ) ] *
LMDZ4(IPSL) RegCM4-11 (Not a CMIP5 contribution 35*35 km
Irish Centre for High-End Computing .
2 LYl TS (ICHEC), European Consortium (EC) 50*50 km

However, since the regional climate projections data from most of the models are incomplete/ truncated,
the following CORDEX South Asia models for which full time-series till 2100 is available for at least the
two climate scenarios of RCP 4.5 and RCP8.5: Access 1.0, CCSM4 and MPI-ESM-LR.

Spatial Downscaling:

Goais asmall state; hence even the dynamically downscaled climate projections at 0.5X0.5 resolution are not
adequate for analysing the spatial variability in climate. Therefore, spatial downscaling techniques are
employed to improve the climate projection datasets. The climate model projections' temperature
component, available at a spatial resolution of 50*50 km, is downscaled to a very high resolution using the
elevation-adjusted bias correction method (Gerlitz et al 2014). Whereas rainfall projections (available at
50*50 Km resolution) are downscaled using the high-resolution gridded observed rainfall datasets provided
by IMD to 0.25°*0.25° resolution.

To analyse the flood and inundation risk and vulnerability in Goa under the current climate as well as under
future climate, a high-resolution digital representation of orography based on the SRTM Digital Elevation
Model (DEM), published by the CGIAR-Consortium for Spatial Information (http:// srtm.csi.cgiar.org), with
cell size (spatial resolution) of90 m, is used (Farretal.2007, Reuteretal. 2007).

Temperature Profile in Goa:

The figure below shows Goa's mean annual temperature map over the long-term period of 1951-2014. The
mean temperature in Goa is 26.7 °C, higher than the national average annual temperature of 23.3 °C
(Chaturvedi et al 2012). While spatial temperature variability is not high in Goa, hilly areas in the eastern
parts of the state are generally cooler than the coastal areas in the west.
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Figure 11: Long-period average (1951-2014) annual temperature profile in Goa

Rainfall Profile in Goa:

The average annual rainfall in Goa is about 3000 mm, nearly three times higher than the national average.
Figure 12 shows the spatial distribution of annual rainfall in Goa. The analysis in Figure 13 is based on long-
period (1951-2014) gridded precipitation data from the Indian Meteorological Department (Paietal. 2014).
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Figure 10: Long period average (1951-2014) spatial distribution of mean temperature (deg C) in Goa

Goa experiences a hot summer (April- June) followed by a pleasant monsoon (June-September) season;
temperatures temporarily rise again in the month of October, following pleasant winter months (November -
March). Figure 11 shows the seasonal and monthly mean monthly temperature profile in Goa based on the
long-period mean temperature average over the period 1951-2014.

Figure 12: Long period average (1951-2014) spatial distribution of annual rainfall in Goa
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Figure 13 shows the state's mean monthly rainfall profile in monsoon, pre-monsoon, and post-monsoon

months. It shows that much of Goa's rainfall occurs in the monsoon months, whereas winters are usually dry.

Rainfall profile Goa (1951-2014)
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Figure 13: Long-period average (1951-2014) annual rainfall profile in Goa
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Geographical Features thatinfluence climate in Goa
Goa has a peculiar geographic orientation with the Arabian Sea on the West and the Western Ghats (with
increased height) onits eastern boundary. This makes the weather pattern very unique for Goa.

Observed Climate Change in Goa

Due to the build-up of greenhouse gases in the atmosphere, global temperatures are rising. It has been
estimated that a warming of 2 °C or even 1.5 °C compared to the pre-industrial times is the threshold for
dangerous climate change (IPCC, 2018). The global mean temperatures have already risen by about 1°C
compared to pre-industrial times (Met Office, 2015). Indian sub-continent is also been particularly warming
since 1980s. As per IMD's (2019) analysis, the annual mean temperature during 1901-2018 showed an
increasing trend of 0.6 °C/100 years. Climate change and its impact in Goa have not been fully explored;
however, Kamat, 2013 and Kaur etal 2017 have explored some aspects of the observed climate change in Goa.
This section aims to investigate to what extent changes in mean and extreme climate have occurred in the
State of Goa during the period 0f1901-2018

The mean temperature trend in Goa is shown in Figure 14. It suggests that Goa is witnessing higher levels of
temperature increase compared to the national average (IMD, 2013), as the mean temperature in Goa has
increased by about 1 °C over the period 1901-2018. It also shows that much of the warming in Goa has been
witnessed after the 1970s.
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Figure 14: Observed changes in mean annual temperature in Goa (1901-2018)

The mean temperature change could also be represented in terms of temperature anomalies. Change in mean
temperature anomaly in Goa compared to the period 1960-1990, as shown in Figure 15. It reiterates the
conclusion thatthe mean temperature anomaly in Goa hasincreased by 1°Cin the last century.
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Figure 15: Mean annual temperature anomaly in Goa (1901-2018)
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The maximum and minimum temperature trends from station-based data for Panaji, Dabolim, and Margao
stations were also analysed. One of the results from the Panaji station is shown below. Station-based data
also suggestsalarge temperaturerise in Goa, as analysed from the gridded dataset.
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Figure 16:Mean Maximum Temperature trend as available from Panaji station
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Similarly, the mean annual rainfall trend in Goa has also been plotted. It shows that mean annual rainfall in
Goa has increased by about 68 % over the last century. Results are supported by the mean annual rainfall
trend in North Goa as reported by Kaur et al 2017, where mean annual rainfall in North Goa is found to have
increased from about 3000 mmin 1901 toabout 5000 mmin 2015 (anincrease of 66 %).
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Figure 17: Long-term rainfall trend in Goa (1901-2018)
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The rainfall anomaly (percentage departure from the 1960-1990 mean) for 1901-2018 shows that mean
annual rainfall in Goa has consistently increased over thelast 100 years.

Mean Annual Rainfall Anomaly in Goa (1901-2018)
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Figure 18: Mean annual rainfall anomaly in Goa (1901-2018)
The annual rainfall trend from station-based data for Panaji, Dabolim, and Margao stations is shown in Figure

18. One of the results from the Panaji station is shown below in Figure 19. Station-based data also suggest a
riseinrainfall, as analysed from the gridded dataset.
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Figure 19: Annual rainfall trend from Panaji station
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Studies (Goswami et al 2006; Ghosh et al 2012) based on the observed precipitation records of IMD have
shown that extreme precipitation events and their variability have already increased in many parts of India.
To quantify the observed changes in extreme rainfall events over Goa by using the daily precipitation data
from IMD. Rainfall in India is categorized as the following categories and these extreme rainfall categories are
obtained from Bhatlaetal.,2016.

Table 9: Classification of rainfall events based on daily rainfall

IMD Classificati IMD classes regrouped as Bhatla et al 2019,
assification and used for analysis in this report
Rainfall Categories Daily Rainfall (mm) Rainfall Categories Daily Rainfall (mm)
No rain 0 )
- - No rainfall 0-2.4
Very light rain 0.1-2.4
Light rain 2.5-7.5
Moderate rain 7.6-35.5 Category 1 2.5-64.4
Rather heavy rain 35.6-64.4
Heavy rain 64.5-124.4 Category 2 64.5-124.4
Very h i 124.5-244.5
ery heavy rain Category 3 NG
Exceptionally heavy rain 2244.6

Source: Bhatla et al 2016

The frequency oflightand moderate rainfall events has declined over the last century, whereas the frequency
of extreme rainfall events has increased in Goa over the last century. The number of rainy days experiencing
category 1, rainfall has declined from 1901 to 2018. Whereas the number of rainy days experiencing heavy
rain, i.e., category 2, rainfall has increased by about 60 %. On the other hand, Category 3 rainfall days, which
denotes rainy days with extreme rainfalls (very heavy and exceptionally heavy), have increased by an
alarming more than 100 %. Itis interesting to note that the category 1 and 2 rainfall events (moderate to light
heavy rainfall) nourish life forms and ecosystems. In contrast, category 3 rainfall events (very heavy and
exceptionally heavy) create devastation and chaos to life forms and ecosystems. The increasing frequency of
very heavy and exceptionally heavy rainfall events in Goa is one of the key impacts of climate change
witnessed in the state. Goa state is already vulnerable to flooding, increasing heavy rainfall trend
makes the state even more vulnerable to this hazard.
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Figure 20: Declining moderate rainfall days and increasing very heavy and exceptionally heavy rainfall days in Goa
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Goa state is organized into 12 Talukas; the figure below shows how each of the Talukas in the state are facing Projected Climate Change in Goa

the impactofclimate change in terms of increasing temperature anomalies over the last century. Climate change projections in Goa in the 21" century based on high-resolution regional climate models
(RCPs) have been carried out. The projected climate change scenarios (temperature and rainfall) are for the
two scenarios of RCP8.5 and RCP4.5. Under RCP8.5 scenario, atmospheric CO, concentration rises to 940
ppmby 2100, whereas under the RCP4.5 scenario, atmospheric CO, concentration rises to 538 ppm by 2100.

From the analysis the mean temperature projections for the state of Goa from 1901-2100 under two
scenarios of RCP4.5 and RCP8.5 are given below (Figure 22). Under the RCP8.5 scenario, the temperature
rises by 4.5°C compared to the base of 1901-1950; however, if the GHG emissions are controlled to RCP4.5
scenario, then Goawitnesses a mean temperature rise of only about 2.5°C compared to 1901-1950 base.

Temperature trends Goa (1900-2100)
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Figure 21: Taluka-wise observed mean annual temperature anomalies (°C) in Goa over 1901-2015 Observisllons
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Figure 22: Projected mean temperature trend (deg "C) in Goa under different climate change scenarios
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The mean annual rainfall projections for the state of Goa from 1901-2100 show that generally, annual rainfall
isprojected to decreasein Goainthe 21" century; however, the variability in rainfall projections for Goa state
isvery high.
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Figure 23: Projected rainfall trend (mm/day) in Goa under different climate change scenarios
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Krishnan et al (2013) based on simulations from the 20 km ultra high-resolution model projected reduced
rainfall over the Western Ghats in the 21" century. Itis argued that a stabilization (weakening) of the summer
monsoon Hadley-type circulation in response to global warming can potentially lead to a weakened large-
scale monsoon flow, resulting in weaker vertical velocities and reduced orographic precipitation over the
narrow Western Ghat mountains by the end of the twenty-first century. The findings of this modelling are
aligned with the same.

It should, however, be noted that precipitation projections in the 21" century are less reliable compared to
temperature projections. Chaturvedi et al 2012 based on their analysis, find that all India precipitation
projections have larger uncertainties, as evident from the large spread of the precipitation change
projections in the 21" century. Further, Taylor diagram analysis suggests higher confidence for the
temperature projections and relatively low confidence for the precipitation projections from 21 CMIP5
models (See figure 24).
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Figure 24: Predictability of temperature variable in the 21 century is high whereas
the predictability of precipitation variable is lesser
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These findings are also supported by the earlier findings involving the CMIP3 model experiments, both at The figure below shows the future mean annual rainfall projections in the short, medium, and long term

global scales (Solomon etal 2007) and atall India-level precipitation projections (Krishnakumar et al 2010). (Figure 26).. Annual mean rainfall in Goa decreases under high emission scenarios but remains largely stable
under moderate emission scenarios.

The following three-time slices have been used for climate change projections: 2021-2050 (Short-term),

2046-2075 (Mid-term); and 2071-2100 (Long-term).

Figure 25 below shows the future mean annual temperature projections in the short, medium, and long term.
As per data, the mean annual temperature in Goa will increase to 28.1 °C by 2035 and 30.3 °C by 2085, FUture pro"BCtions
compared to the present annual temperatures (1985-2015) of 26.80°C.
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Present RCP 4.5 Rainfall (mm)
mean T= 27.87 mean T= 28.29 mean T= 28.46 ’ ’ z.c?m to %gg
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Figure 26: CORDEX model ensemble based mean daily rainfall change (mm) projected for Goa
for the year 2030s (2021-2050), 2060s (2046-2075) and 2080s (2070-2099) relative to
the present temperatures (1985-2015)

Figure 25: CORDEX model ensemble based mean temperature change (°C) projected for Goa
for the year 2030s (2021-2050), 2060s (2046-2075) and 2080s (2070-2099)
relative to the present temperatures (1985-2015)
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Projection of Extreme Temperature Number of days with more than

Extreme temperatures are projected to increase under climate change scenarios. For Goa, itis projected that .
by 2040, maximum temperatures of 40 C or more will become commonplace, and minimum temperatures in 150m Wdﬂy rainfall

Goaarealso expected to increase by 3-7C.

3
Extreme temperature trends Goa (1970-2100)
a2
m
©
°
@
E
o E 1
= Model =
E 50 Ensernble max rcp 4.5 . Post
. Ensambla ACP 4.5
3 = E::ﬁ :::: -IB: B ensembie ACP 85
E = Ensemble minrcp 8.5 u
)
'_ D : 3 3 7

Year

Figure 28: Rising frequency of very heavy extreme rainfall events in climate change scenarios

Similarly, exceptionally (rare) very heavy extreme rainfall events which are rare and exceptional in today’s
climate willbecome commonplace in climate change scenarios of RCP4.5 and RCP8.5 (see Figure 29).

- Number of days with more than
Year 200mm/day rainfall

2

Figure 27: Projected trend in minimum temperature and maximum temperature in Goa in the 21st century

Projection of Extreme Rainfall

Number of days

IPCC's special report on weather extremes (IPCC, 2012) projects a likely increase in the frequency of heavy 1

precipitation in the 21" century over many areas of the globe. We quantify the expected future change in

extreme rainfall events over Goa by using the daily precipitation data from the multiple model ensemble of

the CORDEX models. Very heavy rainfall events will increase in Goa in the 21" century under RCP4.5 and W e

RCP8.5 scenarios (see Figure 28). " Ensomblo ACP 4.5
. B ensembie RCP S

Year

Figure 29: Abundance of exceptionally (rare) very heavy extreme rainfall events in climate change scenarios
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SeaLevel Risein Goa

Goa is already experiencing sea level rise. Long-term station data from Mormugao suggests that sea level at
this station in Goa is rising at a rate of 1.45 mm/year with a 95 % confidence interval of +/- 0.46 mm/year
from the period 1969 to 2013, the period for which data is available. This suggests that the sealevel in Goa has
increased by 0.48 ft (or about half a feet) in 100 years (Figure 30) (Source: Source data: monthly mean sea
level data from PSMSL).

Relative Sea Level Trend in Mormugao, Goa
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Figure 30: Relative sea level trend in Mormugao

Going forward under climate change scenarios according to Swapna et al. (2020:) “Steric sea level along the
Indian coast is likely to rise by about 20-30 cm at the end of the twenty-first century and the corresponding
estimate for global mean steric sea-level rise is 18+5 cm (relative to 1986-2005)” even under moderate
emission scenario of RCP4.5 (for amid-range emission scenario, excluding ice-melt contributions)”

Analysis of flood vulnerability in Goa

Flood vulnerability in Goa under current climate as well as under future climate is spatially mapped using the
high-resolution digital representation of orography based on SRTM Digital Elevation Model (DEM),
published by the CGIAR-Consortium for Spatial Information (http:// srtm.csi.cgiar.org), with a cell size
(spatial resolution) of 90 m, is used (Farr et al.2007, Reuter et al. 2007). The same exercise is recently
updated with a higher resolution data of 30 m as available from the same source. On the basis of elevation,
Goa s categorized in multiple elevation zones, elevation zone of 0-5 m is considered to be most vulnerable to
flooding from multiple hazards including sea level rise, and extreme precipitation events. Area under each
elevation classis provided in the following tables (Table 10 and Table 11).

* https://link.springer.com/chapter/10.1007,/978-981-15-4327-2_9
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Table 10: Area in Goa under different elevation classes

Table 11: Area in Goa under different elevation classes

i Percentage of ; - Percentage of
Altitude from | s s in sqkm. | geor o ical Blevation | Aréa Inundated | ™otal area
sea leve . 1gea gf Gpoa %) asses q. Km. of Goa*
<lm 53.00 1.43 Uptolm 53.00 1.43
1-2m 43.50 1.17 Up to 2m 96.50 2.61
2-3m 40.54 1.10 Up to 3m 137.04 3.70
3-4m 36.87 1.00 Up to 4 m 173.91 4.70
4-5m 34.73 0.94 Upto5m 208.64 5.64
5-10m 170.43 4.60 Upto 10 m 379.06 10.24
10-15m 168.87 4.56 Upto15m 547.94 14.80
15-35m 507.45 13.71 Up to35m 1055.39 28.51
>35m 2442.61 65.98 Upto 1026 m | 3702.00 100
Waterscape 204.00 5.51 *Please note 204 sq.km. of waterscape is not included
Total in this analysis
Geographical 3702.00 100.00
Area of Goa

Our analysis suggests that Talukas of Salcete, Tiswadi, and Bardez are most vulnerable to flooding-related hazards

(see Figure 31).

Altitude
. =Em

5-10m
10-15m

Figure 31: Flood vulnerability map of Goa
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Taluka-wise climate change projections for Goa are provided in table below.

Table 12: Taluka wise projection of mean temperature (°C) under different climate change scenarios

RCP 4.5 RCP8.5
Taluka (1(;;;?;3;5) 2035 2060 2085 2035 2060 2085
Bicholim 26.90 27.97 28.38 28.56 28.21 29.12 30.34
Bardez 26.93 27.99 28.41 28.59 28.23 29.14 30.37
Tiswadi 26.94 28.01 28.42 28.60 28.25 29.16 30.38
Pernem 26.90 27.97 28.38 28.56 28.21 29.12 30.34
Ponda 26.86 27.94 28.35 2853 28.18 29.08 30.31
Sattari 26.70 27.78 28.18 28.36 28.03 28.93 30.15
Canacona 26.77 27.85 28.25 28.43 28.09 28.99 30.22
Salcette 26.93 27.99 28.41 28.59 28.23 29.14 30.37
Quepem 26.79 27.87 28.27 28.45 28.11 29.01 30.24
Mormugao 26.92 27.99 28.40 28.58 28.23 29.14 30.36
Sanguem 26.67 27.75 28.14 2832 27.99 28.89 30.12
Dharbandora | 2671 27.79 28.19 2837 28.03 28.94 30.16

Table 13: Taluka wise projection of mean rainfall (mm/day) under different climate change scenarios

RCP 4.5 RCP8.5
Taluka (wpgg?;gtls) 2035 2060 2085 2035 2060 2085
Bicholim 6.75 6.46 6.86 7.02 6.25 6.53 6.50
Bardez 6.76 6.47 6.87 7.03 6.26 6.53 6.50
Tiswadi 6.75 6.46 6.86 7.02 6.25 6.53 6.50
Pernem 6.80 6.50 6.90 7.02 6.29 6.52 6.46
Ponda 6.75 6.46 6.86 7.02 6.25 6.53 6.50
Sattari 6.73 6.44 6.84 7.00 6.24 6.51 6.48
Canacona 7.16 6.78 7.27 7.25 6.61 577 6.52
Salcette 6.94 6.60 7.05 713 6.42 6.64 6.51
Quepem 7.15 6.77 7.26 7.25 6.60 6.77 6.52
Mormugao 6.75 6.46 6.86 7.02 6.25 6.53 6.50
Sanguem 6.93 6.60 7.06 712 643 6.63 6.45
Dharbandora | 6.64 6.37 6.77 6.93 6.18 6.44 6.38
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Climate Vulnerability

Assessment

5.1. Vulnerability Assessment

The Intergovernmental Panel on Climate Change (IPCC) defines vulnerability as “the propensity or
predisposition to be adversely affected” [1], which encompasses the basic components of exposure,
sensitivity, and adaptive capacity. Key sector-specific indicators have been utilized to assess the sensitivity
and adaptive capacity of the sector.

The country's coastal areas face grave risks due to climate change. There is the risk of cyclones and tsunamis,
the intensity of which is predicted to rise. Rising sea levels, which could flood land (including agricultural
land) and cause damage to coastal infrastructure and other property, pose another threat.

Coastal Vulnerability:

UNDP predicts Goa stands to lose a large percentage of its land area, including many of its famous beaches
and touristinfrastructure, which are very significant to the states’ socio-economic status. It is estimated that
a 1 mrise in sea level will affect 7 % of Goa's population and cause damage to the tune of Rs. 8,100 crore..
Because of this, it becomes essential to understand the vulnerability of different parts of Goa's 100 km vast
coastline.

The multi-hazard vulnerability assessment of the coastline of Goa carried out by NIO in 2014 provides a
reasonable assessment of coastal flooding and inundation for Talukas along the coast. This is accomplished
by using seven physical and geologic risk variables characterizing the vulnerability of the coast, including
historical shoreline change, rate of relative sea-level change, coastal regional elevation, coastal slope, mean
tidal range, significant wave height, and geomorphology using conventional and remotely sensed data, in
addition to two socio-economic parameters: population and tourist density data. The results of this
composite vulnerability index-based study suggest that® the 30 km of the coastline of the Talukas of Salcete,
Bardez, and Tiswadi has a coastal regional elevation of fewer than 35 m and is at the highest risk due to sea-
level rise and flooding. Bardez and Salcete Talukas have both experienced erosion rates of more than 0.6
m/year while the erosion rate for Tiswadi was found to be above 0.3 m/year. These are also the most
populated Talukas and most prominent touristspots, further increasing the risk of erosion in these Talukas.

*Climate change adaptation activities in India: https://www.undp.org/content/dam/india/docs/climate_change_
adaptation_activities_in_india_part_i.pdf
*Multi-hazards Coastal Vulnerability Assessment of Goa, India, using Geospatial Techniques, NIO, 2014
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Table 14: Taluka and district wise population of the State’

State/ District/ Taluka Hogs(:}?;]ds Po;')rltl)lt:tlion l(’)/oo;:)ll';(t)it(?L Faﬁ;(iel;ragfze
GOA 343611 1458545 100.00 4.24
North Goa
Pernem 17248 75747 5.19 4.39
Bardez 57147 237440 16.28 4.15
Bicholim 22414 97955 6.72 4.37
Tiswadi 42241 177219 12.15 4.20
Satari 14367 63817 4.37 4.44
Ponda 38349 165830 11.37 4.32
TOTAL 191766 818008 56.08 4.27
South Goa
Mormugao 35702 154561 10.60 4.33
Salcete 71717 294464 20.19 4.11
Quepem 19119 81193 5.57 4.25
Sanguem 15068 65147 4.46 4.32
Canacona 10239 45172 3.10 441
TOTAL 151845 640537 43.92 4.22

**Source: Office of Registrar General and Census Commissioner, India.

Other Physical Vulnerability

The riverine water system of Goa and the creeks and backwaters are vulnerable to high-intensity
precipitation scenarios predicted for the state. The brackish water areas have very rich ecosystems and exist
along creeks and rivers. Some are protected by sluice and gate systems, whereas others are at risk of ingress
saline water due to climate change. Groundwater extraction is not well regulated, and saltwater intrusion is
likely to increase into the groundwater system. As the sea level rises, this problem will be further
exasperated. The high groundwater levels in certain areas challenge the soil's water percolation capacity.
Thus, increasing the vulnerability of these areas like Panaji.

Mangroves are an important part of the marine ecosystem, which is under threat due to rising temperatures.
Theincreased seawater temperature is impacting fish availability as well.

Economic Vulnerability

Quantification of the economic loss due to climate change has not been ascertained so far for Goa, however,
based on the national, international and sectoral developments published the economic activities in Goa are
certainly vulnerable to climate change.

South Asia on average could lose nearly 2% of its GDP by 2050, rising to aloss of nearly 9% by 2100 under the
BAU scenario (Ahmed and Suphachalasai, 2014).

About 4 % of the state lives below the poverty line, which is much lower than many other states in India. Most
of its population is urban, with a high literacy rate of about 82 %. Economic activity in the state is dominated
by agriculture and the allied sector, tourism, and mining.

” Economic Survey 2017-18
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In general, and in Goa specifically, tourism is highly dependent on natural resources. Changes in water
availability, biodiversity loss, reduced landscape aesthetic, increased natural hazards, coastal erosion and
inundation, damage to infrastructure, and the increasing incidence of vector-borne diseases will all impact
tourism to a varying degree. Global warming increases the risk of irreversible loss of many marine and
coastal ecosystems, especially at 2 °C or more.

5.2. Impact and Vulnerability of Vulnerable Groups to Climate Change

The IPCC Special Report on Global Warming of 1.5 °C emphasized that disadvantaged and vulnerable
populations, including indigenous peoples and specific local communities, are at disproportionately higher
risk of suffering adverse consequences with global warming of 1.5 °C and beyond.

Coastal regions are directly vulnerable to rising sea levels, local and regional land subsidence, storm surges
from severe storms, and changing intensities and frequencies of precipitation events (Hoegh-Guldberg et al.,
2018; Koop and van Leeuwen, 2017). In the context of Goa, communities living in low-lying areas, informal
settlements like the slum populations, people with disabilities, and those whose livelihoods depend mainly
onkhazanlands are, in particular, the immediate and most vulnerable groups.

Goa has one of the lowest slum populations in the country, about 2 % of which 90 % is found in Mormugao.
Mormugao houses the only commercial port of Goa and has been identified to be at moderate risk due to
climate change in the study carried out by NIO mentioned above in this section. The coping capacity of the
slum population is usually the lowest, increasing the vulnerability to climate change. Notably, 10 % of Goa's
population lives in Mormugao, which has the highest population density in the state.

Table 15:Mormugao Statistics

Area smallest 109.13 sq. km
Population 154561
Population density 1416
Population density highest in state

Percentage of the state population 10.6 %
Literacy rate 85%

Table 16: Distribution of slum population in Goa (Census 2011) °

Area Slum Egﬁ(s)iholds Slum Population %Sglfﬁfiiﬁ,'ﬁm
Ponda (MCI) 258 981 3.74
Mormugao (MCI) 4974 23625 90.01
Margao (MCI) 265 1641 6.25
Total 5497 26247 100.00

Health impacts due to climate change can have more significant and severe effects on young children,
especially those from vulnerable group. Poor sanitation increases vulnerability to gastrointestinal illnesses,
with future rates of diarrheal diseases among children are expected to rise under many climate change
scenarios (Cisséetal,2018, WHO 2014).

° Registrar General and Census Commissioner, India
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Hence, the most vulnerable population in the state needing immediate attention is the slum population of
Mormugao, young children below the age of 10 years, women, and families whose livelihood depends on
Kazan lands only.

Cultivation in the Khazan Lands
Plains running parallel to the coastline. These plains are flooded annually by brackish water
from the Rivers and Creeks and hence, are fertile but saline. Most of these Khazan lands are
used for the cultivation of salt-resistant species. Runoff collects in these fields (tidal waters
also drained these fields earlier). The main crops grown in these fields are rice and
vegetables. Most of the cultivation uses manure, and using fertilizers is limited. The soil is
very fertile due to backwaters and saline-resistantrice varieties cultivated in Goa.

5.3. Prioritization of sectors for SAPCC

Based on the above assessment, the following sectors and regions in the state have been prioritized in the
SAPCC.

Sr. No. | Sector
1 Transport
2 Power (Energy) & Renewable energy (GEDA)
3 Water
4 Forest sector
5 Agriculture and Allied (AVHS) sector
6 Fisheries sector
7 Environment & Coastal Management
8 Biodiversity & Wetlands
9 Solid Waste Management
10 Sewage Management
11 Tourism
12 Mining
13 Land use land cover
14 Human Health
15 Disaster management
16 Habitat
17 Infrastructure
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Sectoral Mitigation Strategies

6.1. GHG Profile of the State

As per India's second Biennial update report, the energy sector contributes 73.2 % of India's total GHG
emission, followed by agriculture, industrial processes, and waste contributing 16 %, 7.8 %, and 3 %,
respectively. GHG emissions in energy are predominated by the emissions from energy industries (60 %),
followed by manufacturing industries and construction (18 %), and transportation (13 %).

The state of Goa does not produce power, and it purchases power from NTPC power plants except for some
renewable energy, based power plants like solar power plants. Thus, the direct GHG contribution of the state
to the national GHG inventory is not significant.

The major GHG-emitting sectors in the state are transportation, agriculture, waste, construction, and mining.
While the power sector does not result in direct GHG emissions in the state, it does contribute to the overall
GHG inventory of the country. Hence, it is essential to view the energy sector from the perspective of demand-
side power consumption and generation of renewable energy to contribute towards the country's GHG
inventory.

On the other hand, land use and land cover change can act as both a sink or an emitter depending upon the
state-level activities. About 33 % of Goa's area is under forest cover. Goa's AFOLU emissions have changed
from -0.37 million tonnes of CO,e in 2003 to -0.22 million tonnes of CO,e in 2013-. As the state of Goa has
limited land available, the potential to increase the forest cover is limited. Therefore, all efforts are focused on
intensification, protection, forest preservation, and biodiversity preservation. While these efforts will also
contribute to climate change mitigation, they are cross-cutting in nature and are primarily qualified as
adaptation measures. Therefore, forests and biodiversity do not find amention under climate mitigation.

6.2.Sectoral GHG mitigation strategies

6.2.1. Transportation Sector

Road Transport: Transportation by road in the State is considered the dominant medium for passenger and
freight transport. Initiatives are being taken to provide a secure, integrated, proactive, and pioneering
transport system in the State to reduce traffic congestion, road accidents, vehicle pollution, etc. About 14
lakh vehicles have been registered in Goa until FY 18-19. On average, about 78,000 vehicles have been
registered annually in the last five years, increasing the vehicle population by approximately 7 %.

’ GHGPI-Phasell-Methodology Note-AFOLU-State Level-Sep17.pdf (ghgplatform-india.org)
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Year 2013-14 | 2014-15 | 2015-16 | 2016-17 | 2017-18 |2018-19

Motor Vehicles registered 1009362 | 1083678 | 1158241 | 1238644 | 1324763 | 1399833"

About 70 % of vehicles are registered in the two-wheelers category, followed by private cars and jeeps,
including taxis which form about 22.06 % of the vehicle population. Goa's traffic profile is dominated by
vehicles for tourism-related transport, personal transport, and interstate cargo, as Goa's state highways
provide an effective route for transportation between the southern and western states. 54144.10 MT of cargo
traffichas been handled in the Statein 2017-18-.

In some parts of Goa, the demand for public transport is very high. To fulfill the need the KADAMBA
TRANSPORT CORPORATION LIMITED (KTCL) operates a nonstop shuttle service on various routes like

Panaji - Margao, Panaji - Vasco, Margao - Vasco, Panaji - Ponda, Panaji, Mapusa, and Margao-Curchorems=.

Table 17: Vehicles by category ™

Water Transport:
Goa has a network of inland waterways, navigable throughout the year. It has a widely spread network of
inland waterways comprising two main rivers, Zuari and Mandovi, and other small rivers such as Terekhol,
Chapora, Mapusa, Sal, etc. “These rivers have a sufficient draft for navigation and are used for transportation.
They serve two types of transportation:
e Transportation of passengers and vehicular traffic living in the islands and across the rivers not
connected by roads and bridges
¢ The movement of heavy and bulky mineral ores from interior parts up to the Mormugao Harbour,
which is the only major economic port of the State

The River Navigation Department (RND), is mainly engaged in the operation of ferry services in the inland
waters of Goa. RND wishes to focus on public transport which is core to its service mission while identifying
non-core activities such as fast ferry service across the important towns/cities for public, vehicles and good.
Ferry service from Panaji to Vasco has been identified as one of the viable development options for the
development of waterways.

River Navigation Department (RND) provides 24-hour ferry transport to commuters at 20 ferry routes all

over Goa with a fleet of 39 ferry boats. Every day about 2.5 lakhs commuters and 18000 vehicles use the ferry
service. There is a potential to utilize the inland waterways further.

Initiatives and Schemes to support climate-friendly developmentin the transportsector:

Scheme 1: The Goa State Subsidy for Replacement of Old Passenger Buses Scheme, 2001

Objective: The scheme provides subsidy for replacement of buses older than 15 years with a view to
curtail vehicular pollution and to provide an efficient, reliable and comfortable service to the users.

The scheme covers the owners of buses and mini buses of model
Scope of the Scheme: older than 15 years covered by valid regular permit and which are
in operation for a continuous period of past 3 years.

The scheme also provides for disbursement of subsidy for purchase of new vehicle
on replacement of following types of vehicles:

Sr.No.| Type of Motor vehicle 2013-14 2014-15 | 2015-16 | 2016-17 | 2017-18

Transport

1. | Motorcycle for hire 1399 1688 1788 1746 1266

2. | Goods vehicle 1466 1531 1591 1530 1456

3. | Taxis 1122 1067 813 1269 1192

4. | Buses+ Minibuses including KTC [969 299 279 385 259

5. | Autorickshaws 129 102 118 107 54

6. | Fire Tenders NOT 2

7. | Ambulance AVAILABLE 1
Total 5085 4687 4589 5037 4230
Non-Transport

1. | Motorcycles+ Scooters 50732 52711 53458 56926 49486

2. | Private cars+ Jeeps 15016 16767 16353 18267 17625

3. | Tractors & Others 144 141 158 168 124

4. | Government vehicles 13 10 5 5 2
Total 65905 69629 69974 75366 67237
Grand Total 70990 74316 74563 80403 71467

Y Source: Goa Economy in Figures

" Statistics is up to December 2017

* Source: Economic Survey 2017-18

* Source: https://www.goatransport.gov.in/Statistic
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) Type of ) ) Am_ount of
Sr.No. Age of the vehicle ) Seating capacity subsidy to be

TEHIEE disbursed

1. Between 10 to 15 years Bus 49-seater and above %6.00 Lakhs
2. Between 10 to 15 years Minibus 39-seater and below %4.20 Lakhs
3. Between 15 to 20 years Bus 49-seater and above X3.90 Lakhs
4. Between 15 to 20 years Minibus 39-seater and below %3.30 Lakhs
5. Above 20 up to 25 years Bus 49-seater and above X3.30 Lakhs
6. Above 20 up to 25 years Minibus 39-seater and below %2.70 Lakhs
7. Above 25 years Bus 49-seater and above X2.70 Lakhs
8. Above 25 years Minibus 39-seater and below %2.10 Lakhs

* Source: https://www.goa.gov.in/department/river-navigation/
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Scheme 2: The Goa State Fuel Subsidy to Private Stage Carriage Operators Scheme,
2014

This scheme aims to provide socio-economic support to entrepreneurs in the trade of stage carriage
operations on intra-state routes. The scheme covers the owners of private buses/minibusses operating on
intra-state routes as “stage carriage” and those intending to enter the trade for the first time. The scheme
provides for the disbursement of fuel subsidy of X 3/- (Rupees three only) per kilometer of operational
distance.

Under the Goa State Fuel Subsidy to Private Stage Carriage Operators Scheme, 2014 fuel subsidy to 333 bus
operators amounting to X 791.72 lakh was disbursed till December 2017.

KTCL has also undertaken several initiatives which improve the efficiency of its fleet:
¢ Replacementofoverage fleet for better cost control and increase in the load factor.
¢ Energy conservation measures such as smoke control, anti-pilferage device, purchase of fuel-
efficientengine, and modification of bus-body design

BOX 1 - Proposed Policy Measure: GOA State ELECTRIC MOBILITY PROMOTION
POLICY-2020

This policy envisages providing manufacturing incentives, demand incentives, upfront
incentives, tax incentives, and non-fiscal support in addition to innovation. Electric charging
stations, including solar-powered stations, are planned.

The draft policy has been developed and is under finalization. Below are the key features of
the policy relevant to SAPCC.

Under the National Electric Mobility Mission Plan (NEMMP), the Government of India has envisioned
6-7 million electric and Hybrid vehicles on Indian roads by 2020. Towards this goal, the Department
of Heavy Industries, Government of India has launched the Faster Adoption and Manufacturing of
Hybrid and Electric vehicles (FAME) scheme. Its target is to save 120 million barrels of oil and 4
million tons of CO,, lowering vehicular emissions by 1.3 % by 2020. FAME India scheme has four focus
areas-technology development, demand creation, pilot projects, and charging infrastructures.

Based on the recent techno-economic developments in EV sector and vision of the Government of
India, a need was felt by the Government of Goa to formulate a policy for promotion of this sector in
Goa. Building on indigenous strengths of tourism and IT industries, the Government of Goa envisages
building Goaasamodel Statein EV

Despite the unorganized nature of the transport sector, Goa stands on top in the country in terms of
per capita vehicles with 625 vehicles for every 1,000 people in the state, and is also ranked 15 in the
world in terms of vehicle density. According to an estimation by Goa Automobile Dealers Association
(GADA), every Goan household has about 2 bikes and one car on average. With an urbanization rate of
62%, these numbers are only expected to grow. Hence, there is an eminent need to ensure that the
growth of this sector does not further cause environmental degradation. The adoption of new energy
vehicles (NEVs) would also be supported by utility growth in the state.

74 SAPCC for The State of Goa

OBJECTIVES:

1. 30% ofannual vehiclesregisteredin Goa, starting from the year 2025, would be electric.

2. Toconvert50% ofall ferries to electricby 2025.

3. Tocreate 10,000 directand indirectjobsinthe sector by 2025.

4. To encourage start-ups and investment in the field of electric mobility and associated
sectors such as mobility as a service (MaaS), autonomous vehicles, data analytics and
information technology.

5. To promote service units, including Electric Vehicles and battery repair and maintenance
stations.

6. Topromote R&D, innovation and skill development within the EV sector.

SAPCC for The State of Goa
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Approximate financial implications of transport and allied sector expected to be met from climate change plan for ten years are approximately

%90 crores. Detailed plan for expenditure along with gap analysis will be prepared by the department within 6 months.

Adaptation Strategies

7.1. Water

Water sources

The State receives a copious annual rainfall of about 2500 to 5000 mm from the southwest monsoon. Four of
the seven rivers in the state, namely, Mandovi, Zuari, Galijibag, and Talpona occupy about 77.70% of the
State’s geographical area. Mandovi and Zuari are the two largest rivers. ‘Dynamic Ground Water Resource of
India, (March 2013 - June 2017) has estimated the net groundwater availability in the State as 14625 ham"” .
The stage of groundwater developmentis 37%, which falls in the safe category of groundwater exploitation.

Though Goais in high precipitation zones, it has one of the lowest per capita freshwater availability. The draft
state water policy 2015 presents various challenges the state faces in utilizing water resources. The rivers are
prone to tidal variations up to 40 km inland and seasonal water availability variations.

In the mining zones, water scarcity has been increasing due to the withdrawal of groundwater and the non-
replenishment of wells.

Currentstatus of water and associated facilities

The Water Supply in the State of Goa is catered through Regional Water Supply Schemes and Spot Sources.
The Public Works Department is looking after the water supply sector, including operation and maintenance
in the entire State of Goainrural and urban areas.

The state has a total water treatment capacity of 601 MLD. Rural areas are supplied with water at the rate of
82LPCD and urban areas with 143LPCD. The state intends to achieve a 24x7 water supply scenario with 100
LPCD supply inrural areas and 150 LPCD in urban areas. By 2025, the state intends to have installed capacity
forwaterat711 MLD.

All the water treatment plants are equipped with water testing laboratories for regular water testing. The
drinking water quality is regularly checked to maintain all service standards, and quality is maintained at all
levels. The details of the present water supply schemes are:

Total Installed Capacity is 601.43 MLD

Regional Water Supply Schemes - 580.22MLD
Additional Schemes (Pressure Filter) - 14.42 MLD
Additional Spot Sources - 6.79 MLD

Details of water supply schemes are provided in annexure II. Most of the population depends on traditional
septic tank and soak pit systems for wastewater disposal. As of FY 2016-17, urban areas in the state generate
253 MLD of wastewater, of which 36 % is treated through the sewerage treatment plant. In the near future
state intends to improve the sewerage facilities in all uncovered areas.

1 cubic meter is equal to 0.0001-hectare meter (ham)
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that sewerage facilities are provided to the rest of the state in a phased manner in order to achieve total
sanitation and zero discharge of wastewater into the environment. In FY17-18, 9% of the government's non-
taxrevenue came from water supply i.e.INR 126 crore.

The state has assessed its total water requirement by 2051 to be 8030mcm. Total water resources that can be
conserved have been identified to be worth 1585 mcm. In 2015, Goa's Ground Water Policy was also
prepared to develop & regulate groundwater sustainably and manage it professionally to prevent its
pollution and degradation.

To support the water policy, groundwater policy and strengthen the water and related systems in the state
following are the key items undertaken by the state:

Schemes and Initiatives
e  ‘Nital Goem Nital Baim’ has been introduced to help promote the conjunctive use of water and also
maintain the groundwater structure in the State.
e  Master plans have been prepared for optimal utilization of the water resources of the four river
basins of the State
e The scheme for post-monsoon water harvesting for groundwater recharge through the
construction of a series of bandharas across rivers and nallahs in the sweet water zones.

Projects and Activities

¢ Replacement of old AC pipeline by 300mm dia D.I water supply pipeline from Zarowado Chapel up
to Navelim church in Navelim Constituency atthe costof 400.00 lakh

e Providing & laying of conveying main & distribution main and Construction of 800 m3 GLR at
Bastoraatthe costof 156.81 lakh.

e Replacement of old 150mm AC pipeline from 800m3 GLR at Desai Nagar to Upper Harvalem in
Sankhali Constituency atthe cost of 216.99 lakh

¢ The National Hydrology Project provides additional financial support and also offers an excellent
opportunity to introduce new technologies into water resource sector planning & management.

e Onlineserviceslike Registration of wells and tankers under the Groundwater Regulation Act, 2002

e Acttochargerates for drawl and transportation of groundwater under different uses and register all
the drilling companies who drill borewells in the State.

Impact of climate change on water resources in the state:
1. Seawater intrusion or saltwater ingress will increase groundwater salinity near the coastal areas
rendering it unusable. With sea-level rise due to climate change and indiscriminate use of
groundwater,; the problem of saltwater intrusion will be exasperated.

2. Increased backflow of water into rivers and drainage channels is an indirect impact. For example,
the formation of beaches on Querem and St. Inez is taking place. This is indicative of the sand
deposition trends along the Panaji coastline. The formation of this beach has led to blockage of
water flow of the St. Inez creek into the Mandovi River and hence, has increased backflows-. In the
case of climate phenomena like high-intensity, short-duration rainfall, the impact could be an
increased impactoffloods due to clogged drainage channels.

3. Increased pollution of water bodies and flooding: Due to the high water table, the soaking capacity
ofthe soil is generally poor in Goa. With increased precipitation events, the runoff will increase, and
inadequate sewerage networks and sanitation facilities have the potential to mix runoff with
sewerage and other contaminants leading to pollution of water bodies like ponds, lakes, tanks, etc.

** Urban Vulnerability Assessment Report, Panaji City, India, GIZ, March 2013
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4. Increased risk to water-related structures and infrastructure: Directly and indirectly, climate
change and other non-climatic stressors increase the risk of infrastructure failure. For example,
increased peak rainfall incidents in Goa, where the water table is high and the soil is saturated, can
further elevate the chances of landslides, mudslides, etc. Such sliding events can impact the water
supply pipeline, sewerage network, etc. Some parts of Goa have experienced the impact of such
events in the pastyears.

Impact on Mandovi River due to climate change

In Mandovi River, saline water intrudes up to 46 kms. in the river Mandovi up to Ganjem. If the sea
level increases, as apprehended on account of global warming, the saline water will intrude even
further into the river. When the sea levels rise rapidly, as they have been, even a slight increase can
have devastating effects on coastal habitats. As seawater reaches further inland, it can cause
destructive erosion, flooding of wetlands, inundation of khazan lands, contamination of aquifers
and agricultural soils, and loss of habitat for fish, birds, and plants. Groundwater aquifers will also
getimpacted. An area of 509 sq. kms at the lowermost end of the Mandovi basin, i.e. about 32 % of
the basin area in Goa, is subject to tidal effects, and the water resources in this area are not fit for
harnessing for any consumptive uses. Increased salinity due to sea level rise resulting from global
warming is bound to enlarge the tidal zone of the basin and thereby progressively reduce the
available utilizable freshwater resources.

The climate change scenario will also likely alter the rainfall and cause water shortage. It is likely to
have a general overall reduction in the quantity of available run off in rivers originating in the
Western Ghats, including Mandovi.

Synergy with National Water Mission and SDG

The adaptation measures outlined below have been developed to align with the
National Water Mission (NWM) and SDG6.

NWM's main objective is “Conservation of water, minimizing wastage and ensuring its more equitable
distribution across and within States through integrated water resources development and management”.
The five identified goals of the Mission are: (a) developing a comprehensive water database in the public
domain and assessment of the impact of climate change on a water resource; (b) promotion of citizen and
state action for water conservation, augmentation, and preservation; (c) focused attention to vulnerable
areas including over-exploited areas; (d) increasing water use efficiency by 20 %, and (e) promotion of basin
level integrated water resources management (IWRM).

Sustainable development goal (SDG) number 6 focuses on clean water and sanitation. Its goal is to ensure the
availability and sustainable management of water and sanitation for all.

The targets for SDG 6 are:

6.1 By2030,achieve universal and equitable access to safe and affordable drinking water for all.

6.2 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.

6.3 By 2030, improve water quality by reducing pollution, eliminating dumping and minimizing the release
of hazardous chemicals and materials, halving the proportion of untreated wastewater, and
substantially increasing recycling and safe reuse globally.
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6.4 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.

6.5 By 2030, implement integrated water resources management at all levels, including through
ransboundary cooperation asappropriate.

6.6 By 2020, protect and restore water-related ecosystems, including mountains, forests, wetlands, rivers,
aquifersand lakes.

6.7 By 2030, expand international cooperation and capacity-building support to developing countries in
water- and sanitation-related activities and programmes, including water harvesting, desalination,
water efficiency, wastewater treatment, recycling and reuse technologies.

6.8 Support and strengthen the participation of local communities in improving water and sanitation
management.

Hence, the adaptation measures on water for the state of Goa would focus on:

1.Adaptation of water-related infrastructure

Several activities to upgrade, augment and supplement water supply and sewage treatment are planned in
Goa. These proposed activities will increase adaptive capacity. However, the climate vulnerability of the
proposed infrastructure, site, and infrastructure should also be assessed. For example, the probability of a
water sump or treatment plant getting submerged or flooded due to changing climatic phenomena will cause
financial vulnerability, and the availability of critical resources during disasters will also be compromised.

To avoid such ascenario, itis proposed that:

e Implementable guidelines for climate-proofing water-related infrastructure projects are developed
for all water projects. These guidelines must be taken into account at the time of development of
project DPRs. Examples of water-related projects where these may apply are water supply,
sewerage networks, wastewater treatment structures, etc.

e Climate proofing existing key water supply and sewerage management infrastructure lying in
critical zones like low-lying areas. Climate risk and vulnerability assessment of such infrastructure,
prioritization and development of remedial action plan.

2. Development of infrastructure to reduce impact on water availability and enhance

water security
Safeguarding groundwater against salinity and pollution is essential for water security. To achieve this:

a. There is a need to develop an integrated salinity control mechanism in Goa's coastal areas, which
would include measures to reduce groundwater exploitation.

b. Mostofthe population still depends on traditional septic tanks and soak pit systems for wastewater
disposal. Appropriate feacal sludge management or alternate management strategies to be
developed and implemented.

c. Health hazards such as groundwater contamination or drinking water due to the soil's lack of
adequate soaking capacity, and letting wastewater in open drains is growing due to urbanization. It
is proposed to cover all the major towns with sewerage networks using appropriate technology to
achieve total sanitation and a clean environment in urban areas. Provide sewerage network in all
low-lying unsewered areas followed by extension of the network to all unsewered areas.

d. Itis necessary to enforce various measures to make the residents avail sewerage connections in
serviced areas.

3.Developing systems for appropriate planning of water to ensure water supply to all
e Draftwater policy should be finalized after including climate resilience aspects.
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There is a need for a system of suitable water pricing to deal with increasing water scarcity in the
future due to the adverse effects of climate change. Including recycling and reusing components in
the water policy is also essential.

e Treated wastewater can provide additional water resources to water-stressed regions and help
meet the growing India's water needs. Therefore, the state needs to invest in wastewater treatment
capacity keeping this long-term vision in mind and plan for practical options for introducing recycle
and reuse potential in the state by 2030. The policy is missing a complete assessment of existing
recycling and reuse potential for treated wastewater and the enablers needed for future capacities
tobe developed.

e Undertake a pilot on wastewater recycling and reuse before scaling it.

e Carry out a water audit to identify the potential for reducing water loss in the current water supply
system

e Modernizing and expanding instrumentation and measurement techniques also enhance the ability
toreduce water loss. Systematicinvestmentin critical areas.

4. Maintenance of water resources to avoid flooding and to keep related

infrastructure functional during peak events and disasters
Major rivers carry away surge water and help reduce surge velocity to flooding; hence nearness to a major
river decreases vulnerability, while minor rivers can have the opposite effect, likely because of their low
water-carrying capacity. [t is essential to maintain the carrying capacity of rivers by desilting. Due to climate
change, it is essential to review and revisit the existing maintenance plan for drains, sewerage networks, and
key water bodies like rivers and lakes.

e Revisitthe maintenance plan of water bodies and conductdesilting accordingly

e Revisit the infrastructure maintenance plan and develop a climate-resilient infrastructure

maintenance plan and implement the same

5. Knowledge management and capacity building (Forecasting and data base
building)
Interdepartmental interaction: The different departments of the state government, whose work is related
to water and climate change should have a common forum that should meet at frequent intervals to take an
integral view of knowledge base and policy options. For this purpose, the Department of Water Resources
should have an effective cell headed by a Chief Engineer level officer. The climate secretariat shall be a part of
thisactivity.
e Where feasible GIS-based mapping of the sewer drains for better tracking and management
¢ Flood forecasting should be envisaged using real-time data acquisition systems and linked to
forecasting models. Real-time data acquisition systems should be provided to make flood-level data
available to concerned officials.
¢ Theimpactofclimate change should be analyzed at the sub-basin level such as the Zuari sub-basin,
e High priority should be assigned to strengthening and creating adequate facilities for studies and
research on hydrological, hydro-metrological, and geomorphologic aspects related to climate
change within the Department of Water Resources, WALMI, Universities, and other institutions

6. Awareness Raising
There is a need to take up massive awareness generation programs among people at all levels about the
adverse effects of climate change and the need to optimize water usage and conserve water.
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7.2. Tourism

With a 105 km long coastline, Goa is a well-known tourist destination, primarily for coastal tourism. Four
coastal Talukas of Bardex, Tiswadi, Mormugao, and Salcete receive the maximum number of tourists. The
annual tourist population in these talukas significantly exceeds the local population. Tourism in the rest of
the Talukas is minimal.

International tourists, mainly from Europe, arrive in Goa in winter, while the summer and monsoon seasons
see many Indian tourists totaling about 5,00,000 per annum. It is estimated that the total number of tourists
visiting Goa has become nearly equal to the population of Goa.

Thus, tourism is one of the key important activities in Goa, contributing to more than one-fourth of the state
GDP and one ofthe largest employment-providing industries in the state.

Due to tourism development, the state has experienced a significant shift in employment activities from
traditional fishing and agriculture towards tourism-related employment like water sports, beach shacks, etc.
The pressure on infrastructural facilities in the State has also increased significantly due to tourism. While
tourism generates revenue for Goa, itis highly dependent on natural resources

Resource and impact of tourism:

Tourism activities have created an enhanced demand for water in the talukas mentioned above. Groundwater
exploitation has increased as a result of the same. On the other hand, in the absence of 100% coverage with a
sewerage network and sewerage treatment facility, groundwater and Marine pollution and eutrophicationin
the coastal waters are observed. N

In India, Joevivek et al (2013) noted that sand
dunes were destroyed for tourism development,

and coastal areas with high population density seasge M=

were causing erosion and decreasing the width of

beaches. Goa's sand dunes and coasts are also Il ’
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.'-.: at anitc .
Ecological disturbances, traffic congestion, and Tz j _ B
impact on air quality due to heavy traffic
. Fima

movement are some of the other impacts of sl =
tourism experienced by Goa. \

MHHJ |

oy A

population - P S
ol 0000
B roruLaTiON '
B ioran_touss e
B ot o
Bl comestic_iounst
o 13 130 60 Km
N

Figure 32: Annual tourist footfall by talukas
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Table 23: Sand dunes along the Goa coast within 200m in CRZ Area

Taluk Panchayat Area (2)2 f)a:;l(:lgl;ge; .\;vithin
Anjuna-Caisua 4183
Bardez Calangute 46009
Candolim 87949
Canacona Poinguinim 559886
Betalbatim 208409
Colva 196776
Salcete Cana-Benaulim 123149
Varca 363438
Cavelosim 613175
Cansaulim, Arossim, Culim 86217
Mormugao
Pale-Valsao 31727
Total sand dune area within 200 m 2320918

'httplides.nh.gov/organization/commissioner/pip /factsheets/cp/documents/cp-02.pdf extracted
on 20 December 2016"

The regional plan of Goa up till 2021 ha has been prepared. According to which Tourism Master Plan should
be designed keeping in mind the potential of the tourism sector and its sustainability, and proposals of the
tourism master plan, including infrastructure, shall conform to the eco-tourism policy. The eco-tourism
policy promotes hinterland tourism. The state has taken several measures to provide adequate
infrastructure for tourism and mandated large hotels to provide solar panels and treat the sewerage before
discharge etc.

The carrying capacity of Goa’s beaches has also been assessed to provide structured planning.

" Carrying Capacity of Beaches of Goa for Providing Shacks & Other Temporary Seasonal Structures in Private Areas
http://www.dstegoa.gov.in/Beach%?20Carrying%Z20Capacity%20Report.pdf
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Impactof climate change
Climate change will impact tourism activities, and infrastructural and system deficiencies will only increase

theimpact.

1. Warmer temperatures, as indicated earlier, can cause heat stress leading to the altered tourist
season, touristtime at the beach, etc.

2. Increased sea temperature and acidity levels can impact the ecosystem and reduce the
attractiveness of the sea for tourists engaging in certain water sports/activities like snorkeling or
diving.

3. Sealevelrise willlead to theloss of beaches, coastal erosion and impact the touristinfrastructure.

4. Increased high-intensity rainfall events could cause flooding and damage tourist spots and tourist
infrastructure like hotels.

5. Changes in the length and quality could have considerable implications for competitive
relationships between destinations and, therefore, the profitability of tourism enterprises. Studies
indicate that a shift of attractive climatic conditions for tourism towards higher latitudes and
altitudesis very likely.

6. Changes in water availability, biodiversity loss, reduced landscape aesthetic, altered agricultural

production (e.g., food and wine tourism), increased natural hazards, coastal erosion and
inundation, damage to infrastructure, and the increasing incidence of vector-borne diseases will all
impacttourismto varying degrees.
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Adaptation Strategies for Tourism

Table 24: Adaptation Strategies for Tourism Sector

S.No.

Intervention

Promoting community based Agro-tourism

Status

Out of 41 villages selected for development under Atma Nirbhar
Swayampoorna Goa scheme, DOT has shortlisted 4 villages viz. Adwalpale,
Chandor, Bandora and Gaodongrem for developing them as “Model villages” for
developing specialized Agro / eco-tourism products within these villages. DOT
along with KPMG is currently conducting ideation sessions along with locals,
Self-Help Groups, and Panchayats in these identified villages, essentially to
ascertain their awareness and acceptability of introducing “village tourism” in
these villages. Based on these discussions, DOT is exploring to introduce various
tourism products within these villages like: (1) Agro / Farm tours, (2) Home
stays, (3) Tribal / Village cultural hub, (4) Marketing centers for sale of tribal /
village products, (5) Experience centers for learning art and craft pertaining to
the villages etc. Apart from the above, GTDC, subsequent to a tender process, had
selected M/s Vinsan Graphics (brand name: Exclamations Goa) as successful
bidder for “Planning and Organizing Experiential Tours in the state”. A LOA has
been issued to the successful bidder dated 28.01.2020. On finalization of Model
Villages, an itinerary will be developed along with the Experiential Tour
operator for kickstarting the Agro/Eco-Tourism in these villages.

Responsible Agency

Agriculture Department and Tourism Department

Barriers and Gaps in
implementation

The success of the program is dependent on support from locals / Panchayats.
Department of Tourism is currently discussing with various villages for their
awareness and acceptability of implementing “Village Tourism” with their
villages.

Intervention Type

Awareness raising and capacity building

Budget

To be decided.

Budget will be required for developing necessary infrastruct-ure, as required,
within the identified villages such as cultural hub, marketing centers and
experience centers.

Source of Finance

- Government funds for Infrastructure development
- Tour costs will be borne by the tourists themselves.

INDC Link (Connect
to INDC items)

To adopt a climate friendly and a cleaner path than the one followed hitherto
by others at corresponding level of economic development.
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S.No.

Intervention

Climate proofing and disaster management for critical tourism infrastructure

Status

Before development of critical tourism infrastructure in the state, tourism
department shares the plans as per extant building bye-laws of TCP Dept. and
/or construction/development norms( including any constraints) as specified
by CRZ. Any suggestions from this statutory bodies are duly incorporated
before preparing the projects for final construction. The same process will be
adopted in neat future too , to ensure adequate climate proofing / disaster
managementis maintained.

Responsible Agency

Tourism Department

Barriers and Gaps in
implementation

Barrier: Few precedence's and established practices

Intervention Type

Activity

Budget

To be decided and included at policy level and further modalities
to be worked out.

Source of Finance

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.

Intervention Inland tourism development in a climate friendly manner
DOT proposes to develop hinterland tourism through: (1) augmentation /
development tourist attractions including wildlife sanctuaries, waterfalls,
parks / gardens, and other hinterland attractions, (2) developing eco-friendly
tourism activities / activity hubs such as nautical tours, eco-trails / walking
Status tours, bird watching tours, fun trails, culinary tours, spice tours etc. (3) creation
of wayside amenities, etc. While hinterland tourism zones were identified in
Tourism Master Plan (Module-2), various hinterland programs / locations will
be identified in Module-6 in Tourism Master Plan - various surveys are
currently underway for identification of hinterland programs.
S.No. . X
2 Responsible Agency Tourism Department
Barriers and Gaps in Hinterland tourism will be introduced, on finalization of Module-6
implementation of Tourism Master Plan .
Intervention Type Activity
Budget
To be estimated in Module-6 of Tourism Master Plan and Policy.
Source of Finance
INDC Link (Connect
to INDC items)
Intervention Tourism infrastructure climate vulnerability assessment
Any project proposed by Tourism Department, if it qualifies the EIA
requirements as set out by Ministry of Environment and Forest, Gol, will
undertake Environment Impact Assessment (EIA) study along with proposing
Status Environment Management Plan (EMP). Tourism Department will allow
projects to initiate development works only after receipt of Environmental
Clearance from MoEF or State Expert Appraisal Committee, as the case may be.
S.No. - -
3 Responsible Agency Tourism Department

Barriers and Gaps in
implementation

Barrier: Few precedence's and established practices

Intervention Type

Activity

Budget

Source of Finance

EIA study will be borne by the project proponent itself.

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.
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S.No.

Intervention

Develop design standards for new tourist infrastructure and provide
guidance for modification of existing vulnerable infrastructure

Status

As per Tourism Master Plan and Policy, Tourism Department will shortly move
for formation of Goa Tourism Board. On its formation, as part of its planning
and monitoring activities:
GTB will devise standards / best practices for development of new tourist
infrastructure in the state.
It is also proposed to introduce “Green Cess” (calculated as a percentage of
total tourism proceeds), which will be collected from all tourism
establishments. This Green Cess will be utilized for developing /
augmenting vulnerable infrastructure in eco-friendly manner.
In addition, it is planned to introduce “eco-labels” for various tourism
establishments in the state, both existing and new, to promote eco-friendly
construction, and operating practices. Itis proposed that any establishment
possessing such eco-label will be exempted, either partly or full as the case
may be, from payment of Green Cess, as stated above.

Responsible Agency

Multi Department

Barriers and Gaps in

Barrier: Few precedence's and established practices

implementation
Intervention Type Activity
Budget

To be decided

Source of Finance

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.
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Enhance / modify and restructure the insurance for off-coast or water

Intervention related tourism activities and infrastructure like boats and ships which
are vulnerable to climate change
To be modified
Status
Responsible Agency Multi-department
S.No. p
Barriers and Gaps in . : .
6 . . P Barrier: Few precedence's and established practices
implementation
Intervention Type Scheme
Budget
Under consideration. Modalities to be decided.
Source of Finance
INDC Link (Connect To put forward and further propagate a healthy and sustainable way of living
to INDC items) based on traditions and values of conservation and moderation.
Intervention Incentivize use of eco-friendly, recycle / reuse in the tourism sector
by facility providers
In order to promote adaption of processes, services and products that follow
environmental regulations and requirements, Tourism Department is
planning to introduce “eco-labels” for various tourism establishments in the
state, both existing and new. The eco-labels (proposed as Gold / Silver /
Bronze ratings) will be given to tourism establishments (after an audit) by
checking their performance on various practices like waste management,
energy and water efficiency, adoption of sustainability practices, education
Stat and awareness, and economic linkages. The eco-label will be renewed on
atus yearly basis.
In addition, Tourism Department proposes to exempt (either in part of full)
such tourism establishments from Green Cess (proposed), which will be
utilized for developing / augmenting vulnerable infrastructure in eco-
friendly manner, that possesses “eco-labels”.
S.No.
7
Responsible Agency

Barriers and Gaps in
implementation

Barrier: willingness and local business models

Intervention Type

Awareness raising and capacity building

Budget

Source of Finance

To be decided

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.

Intervention Single use plastic to be banned with credible alternates in tourism activity
During the meeting held on 24.06.2020 under the chairmanship of
Secretary Finance, it was decided that this topic will be out of scope
Status of Tourism Department.
Responsible Agency Multi-department
S.No. - -
8 Barriers and Gaps in Barrier: Credible alternatives, monitoring mechanism,
implementation incentives and tourist awareness
Intervention Type Others
Budget
Source of Finance Funds from State Government if needed
INDC Link (Connect To put forward and further propagate a healthy and sustainable way of living
to INDC items) based on traditions and values of conservation and moderation.
Intervention Provide extensive infrastructure and encourage use of non-motorized
transport by tourist - Develope a climate friendly tourist mobility plan
During the meeting held on 24.06.2020 under the chairmanship of
Secretary Finance, it was decided that this topic will be out of scope of
Tourism Department.
Status
S.No.
9
Responsible Agency Multi-department

Barriers and Gaps in
implementation

Barrier: Inadequate wholistic infrastructure and marketing
to promote the same

Intervention Type

Scheme

Budget

Source of Finance

Funds from State Government or Central Financial Assistance (if available)

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.
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Re-consider the coastal development plan or zone for new construction

Intervention Green skill and capacity development amongst the tourist service providers
In order to promote adaption of processes, services and products that follow
environmental regulations and requirements, Tourism Department is
planning to introduce “eco-labels” for various tourism establishments in the
state, both existing and new. The eco-labels (proposed as Gold / Silver / Bronze
ratings) will be given to tourism establishments (after an audit) by checking
their performance on various practices like waste management, energy and
Status water efficiency, adoption of sustainability practices, education and
awareness, and economic linkages. The eco-label will be renewed on yearly
basis.
In addition, Tourism Department proposes to exempt (either in part of full)
such tourism establishments from Green Cess (proposed), which will be
utilized for developing / augmenting vulnerable infrastructure in eco-friendly
manner, that possesses “eco-labels”.
Responsible Agency
S.No. I
Barri .
10 . arriers an . apsin Barrier: willingness and local business models
implementation
Intervention Type Awareness raising and capacity building
Budget
To be decided
Source of Finance
INDC Link (Connect To put forward and further propagate a healthy and sustainable way of living
to INDC items) based on traditions and values of conservation and moderation.
Environmental Clearance for large tourism projects / hotels in Goa could
Intervention include climate mitigation and adaptation plan and climate disaster
prepared plan
During the meeting held on 24.06.2020 under the chairmanship of Secretary
Finance, it was decided that this topic will be out of scope of Tourism
Status
Department.
S.No.
11
Responsible Agency SPCB / any other local clearance body

Barriers and Gaps in
implementation

Gap: No existing standard or precedence

Intervention Type

Policy

Budget

Source of Finance

Funds from State Government or Central Financial Assistance (if available)

Intervention based on the climate predictions on sea level rise, flooding, and erosion.
In line with the Tourism Master Plan, Tourism Department intends to diversify
the tourists, which are currently concentrated near coastal areas, to
underexplored areas/hinterlands of Goa. DOT proposes to develop hinterland
tourism through the augmentation/development of tourist attractions, eco-
friendly tourism activities/activity hubs, and the creation of wayside
Status amenities, etc.
In addition, Tourism Department proposes to develop eco-friendly standards
for developing tourism infrastructure in the state.
S.No. - -
12 Responsible Agency Tourism Department
Barriers and Gaps in Hinterland tourism will be introduced, on finalization of Module-6
implementation of the Tourism Master Plan and Policy.
Intervention Type Activity
Budget
To be estimated in Module-6 of Tourism Master Plan and Policy.
Source of Finance
INDC Link (Connect To put forward and further propagate a healthy and sustainable way of living
to INDC items) based on traditions and values of conservation and moderation.
Intervention Reducing hotspot vulnerability
As part of Module-6 of the Tourism Master Plan and Policy, various tourism
hotspots (places thatexperience high levels of touristarrivals) will be identified
Status in the state along with their monitoring plan to mitigate climate change risk.
The plan will also determine the necessary infrastructure for effective
management of the tourism hotspots.
Responsible Agency Multiple Departments
S.No.| Barriers and Gaps in Identification and monitoring of hotspots require ongoing data
13 implementation collection and tracking mechanisms.

Intervention Type

Surveys for the collection of information, suitable infrastructure development,
and awareness among tourists

Budget

To be identified

Source of Finance

Funds from State Government or Central Financial Assistance (if available)

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of living
based on traditions and values of conservation and moderation.

INDC Link (Connect
to INDC items)

To put forward and further propagate a healthy and sustainable way of
living based on traditions and values of conservation and moderation.
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Note: Approximate financial implications of the tourism sector expected to be met from the climate
change plan for ten years are approximately X 5 crores. The department will prepare a detailed plan
for expenditure within 6 months. The detailed mechanism for green cess will also be prepared.
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Approximate financial implications of mining sector expected to met from climate change plan for ten years are approximately I 5 crores.

112 SAPCC for The State of Goa SAPCC for The State of Goa

—
—
w



7.4. Agriculture and allied sectors

Agriculture is an important sector; and out of the total state area of 361113 ha about 131587 ha is under
cultivation. The cultivable agricultural and plantation area had reduced from 3,26,671 ha during 1989- 1990
t03,23,976 hain 2009 -2010. The area is sown more than once fluctuates between 3 to 6 %. Conversely, there
has been a decrease in the area of cultivable wasteland from 21 to 16 %. This indicates an awareness to use
the irrigation potential for double-crop and greening the State. A large area in Sanguem, Sattari, Canacona,
Dharbandoda, and Quepem Talukas is under woodland forests and cultivable wastelands. On average,
landholding in Goais small, and the average landholding is around 0.84 ha. Like most other coastal States, the
people of Goa practice integrated systems of farming, forestry, horticulture, livestock, and off-farm activities.

Goahasonly one agro-climatic zone, i.e.,, West Coast Plains & Ghat Region, and the state primarily depends on

rain-fed agriculture. Paddy, sugarcane, areca nut, and coconut are the major crops grown under irrigation.
Besides, pulses are taken in rotation. Goa has a very distinct pattern ofland use. The sloppy hills are cultivated
with cashew interspersed with Kokum; the lower slopes are cultivated with Coconut. Areas with perennial
irrigation have multi-storied cropping, including Coconut, Arecanut, Black Pepper, Nutmeg, Jackfruit,
Pineapple, Breadfruit, etc. The valley along the nullah & river is cultivated with paddy in rabi season. The
sandy soil in coastal areas is planted with paddy in the rabi season and legumes and vegetables in summer.
Khazan lands that are reclaimed by constructing bunds along the tidal rivers and controlling tidal water
through an intricate arrangement of sluice gates cover about 18000 ha. These areas are cultivated with paddy
only during the rainy season with salt-tolerant varieties and left fallow due to high salinity in dry months.

The State of Goa has around 60.44 % of its geographic area under Government forest (2,237.49 sq. km.) One
National Park and six Wildlife Sanctuaries constitute the protected area network of the State, covering 5.33 %
of its geographical area. There is a substantial area under private forest and a large tract of plantation under
cashew, mango, coconut, etc. Many areas in Goa are famous for their Agro Heritage. These include Mayde
(Moira) for Banana, Aldona & Khola for Chili, Taleigaon for Bhendi, and Kutthali for Brinjal.

The state's soils are largely acidic, having laterite in plains/midlands and hilly areas while sandy to sandy
loam in coastal areas. Brackish water salt pans also exist in the low-lying areas of the coastal regions. About
30 % of the area of Goa has shallow soils, 5 % has moderately deep soils, 46 % has deep soil, and about 7 %
has shallow to very shallow soils.

In the upper reaches of the topography, the soils are coarse and gradually become dense towards the valley
regions. The percolation is better up to pediplain areas from hills and gradually decreases in the valley
regions. Heavy textured soils are encountered in the lower areas, i.e. the soil along the river banks and major
streams. In some cases, subsoils are affected by acidity. The surface layer of the soil up to a depth of 25 cm. is
normally used by the crop plant. About 38 % has silty clay and gravelly silty clay surfaces soil texture, 26 %
has gravelly clay sand clay texture, and 20 % sandy loam and loamy sand, 6 percent gravelly sandy clay loam
and gravelly clay loam and 5 % loam and sandy clay loam surface soil texture. The National Bureau of Soil
Survey and Land Use Planning [NBSS & LUP], Nagpur has published the "Soil Series of Goa" in 2002. In all 32-
soil series have beenidentified in the State and provided in Annexure III.
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Topographically, 13.4 % of the area has less than 3 % slopes, and 5.5 % of the area records between 5-25%
slopes. Mostofthe area, under rain-fed agriculture, possesses 3-5 % slope grade.

The agricultural sector plays a vital role in the distribution of regional income. Hence, land utilization,
cropping pattern, the extent of inputs, and other related factors become very important for proper planning
at the micro level so that the share in the State income of particularly the small and marginal farmers
improves.

The government intends to increase the area under organic farming and has set a target of bringing 350 ha
in2019.Ithasdeveloped schemes and mechanisms for the same.

The Animal Husbandry sector is also essential for the economy. The State supports around 2.0 lakh livestock

population, of which about 72 thousand are cattle, 38 thousand are buffaloes, 59 thousand are sheep,and 11
thousand are goats as perthe 2010-11 Economic Survey.

Statistics based on 20" Livestock census 2019

Total Livestock Population 1,32,388
Buffalo 27,207
Cattle 60,247
Sheep 08

Goat 9,446

Pig 35,480
Total fowl population 2,03,51
Milk production 1.70 LLPD
Milk required 4 Lakhs LLPD
Deficit 2.30 LLPD
Per day Egg Production 1,09,596
Per day Meat Production 19,758 kgs
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There is a huge demand in the State for milk, eggs, meat, and their products. Milk required is about 4 lakh
Litres Per Day (LLPD). In comparison to this, State is producing 1.40 LLPD milk, thus having a deficit of 2.80
LLPD.InFY16-17, average milk collection was 66,000 liters/day in 2016-17 with 1395 animals and has gone
up to 72,000 liters/day till December 2017 with the purchase of 1559 animals by the beneficiaries under
Kamdhenu (Sudharit) Scheme. A 10 TPD biogas plant working on the cow dung unithas also been set up. This
deficit predicts the huge demand for milk production and marketing in the State. The grazing area for cattle is
often encroached on by mining, industrial, and housing activities. This has primarily hampered the
availability of green fodder and thereby decreased production.

Fisheries: Goa has 104 km of coast length, 250 km. of inland waterways, and about 100 ha covered under
inland water tanks, providing huge fishing opportunities. The coast is full of creeks and estuaries formed by
these rivers, providing a good shelter for fishing crafts. Annual fish landing is about 95000 MT. The export of
marine fish products earns a good amount of foreign exchange. As aresult, there has been a proliferation ofa
few invasive species of shrub-like Lantana and fishes like African Catfish and Tilapia. These have been
established in many pockets, including wild habitats, and threaten native flora and fauna.

Administrative setup: Besides Zonal Agriculture Office at each Taluka level, Farmer Training Centre at
Ella, Old Goa, State Department supported Krishi Vigyan Kendra at Margao and three-State agriculture farms.
There is also ICAR set up in Goa through ICAR ResearchComplex for Goa at Ella and KVK. Regarding Animal
Husbandry, there is the presence of a veterinary dispensary at the Panchayat level.

Challenges:

Agriculture and allied sectors face several unique challenges in Goa:

1. A decline in interest in agriculture: One of the major problems is drifting interest from agricultural
activities towards jobs in other sectors like tourism and mining. In 1960-61, 64 % of the workforce
engaged in agriculture and allied activities, which declined to 16.6 % in 2001. While decadal censuses
indicate a continuous decline in the workforce in the agriculture sector, agriculture production in the
State shows an increasing trend. However, its contribution to GSDP has declined sharply.

2. Erosion of soil and deterioration of soil quality has been observed in large agricultural areas and
varies from light to heavy erosion. These areas are mostly fallow or grazing lands or under bushy
vegetation.

3. Labour wages have more than doubled over the decades, and very few people are available to
undertake highly skilled jobs like Coconut/ Arecanut harvesting.

4. Loss of Agro heritage sites: These areas are rapidly developed to accommodate increasing housing

demand and affecting land availability for agriculture.

EROSION OF LOCAL GERMPLASM and introduction of GMO seeds

6. Khazan Land was earlier maintained through regular contribution and surveillance and Tenant
Association and is currently under the Soil and Water Conservation Department. The traditional
system of maintaining bunds using local clay is substituted by cement and boulder. These bunds are
often intentionally breached to promote prawn culture, which, though it provides a high return,
eventually leads to increased salinity. There is also increasing danger to the bund due to heavy traffic of
high-capacity barges which generate waves and lead to erosion of the bunds. If these bunds are not
maintained regularly, there isa danger of losing these precious agricultural ecosystems.

7. Unavailability of water during the non-rainy season for irrigation of crops and other agricultural
activities

8. The proliferation of invasive species: Invasive species of shrub-like Lantana and fishes like African
Catfish and Tilapia is increasing. These have been established in many pockets, including wild
habitats, and threaten native flora and fauna.

9. Quality of water: Turbid or poor-quality water can impact the aquatic food chain

S
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Schemes, Policies, and Initiatives

Agriculture and allied sector are a priority for the government of Goa. To overcome the challenges and other
issues being faced government has taken several steps in the last decade and assisted in strengthening the
sector.

One of the government's main initiatives has been the development of Vision 2025 for agriculture and allied
sectors. This plan envisages doubling farmer's income by 2022 and a substantial increase in the GDP from the
agriculture and allied sector.

Some ofthe other schemes, policies and initiatives are:

e Toreverse this order of deterioration of natural resources and support livelihood activities for the
inhabitants' watershed management has been taken up as the functional and planning tool for the
conservation of natural resources and sustainable development by the Government of India
through its Common Guidelines for Watershed Development Projects 2008. The State of Goa,
through its State Level Nodal Agency for the same, will be formulating State-Level Perspective Plan
(SLPP) for Integrated Watershed Management Project (IWMP) in Goa for 15 years period (i.e.
2010-25).

e Greening the Young Mind: To sustain agriculture in the long term, youth need to be brought into
farming. To expose school students to vegetable cultivation, a comprehensive program of training
followed by actual cultivation of vegetables was taken up in 90 schools through the Agriculture
Technology Management Agency (ATMA) in both districts

e Development of e-Krishi Card: Bringing technology to agriculture and making it simple to access
all agricultural schemes.

e Shetkari Aadhar Nidhi: The scheme is implemented for grant of compensation to farmers who
suffer a loss of crop/produce due to natural causes like unseasonal rains, floods, droughts,
landslides, siltation, natural fire/lightning, an epidemic of pests and diseases, damage due to wild
animals, etc.

e Mechanization in Agriculture: The scheme aims to promote agricultural mechanization to
overcome the shortage and high cost of manual labour.

e Assistance in agricultural inputs like subsidy on setting up of irrigation facility, organic
inputs, etc.

e “Rashtriya Krishi Vikas Yojana” (RKVY), a Government of India flagship program, is being
implemented in the state.

e Extension of financial help for growing most horticultural crops like cashew, mango, chikoo,
pinapple, banana, coconut, and spices.

e Control of soil erosion: Soil erosion can be improved by taking up afforestation, plantation crops,
etc. Agronomical measures like the introduction of vegetative hedges and taming of gullies have to
be taken immediately in some ofthe areas.

¢ Kamdhenu Scheme (Sudharit): The scheme proposes to increase milk production in the state.
Under this, itis ensured that the cattle market was brought into the State as “Cattle Melas” wherein
farmers could purchase the animals of their choice within the State itself, thus saving time and
money.

e Crop Production and Input Management Scheme: Assistance for high-yielding certified seeds,
assistance for fencing crops, demonstration on cereals (Hybrid Rice), hybrid paddy, mini-kits,
contingency plan development in sugarcane, plant protection mechanization in agriculture are
some of the measures under this head.
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e Development of Agricultural Extension: Agriculture and home science demonstration
camps/courses are being undertaken. Conducting three days of institutional courses, exhibitions,
and shows, best farmer support for higher education in agriculture, conducting krishi melas
publicity and publication of technical literature, and encouragement of Kisan Call Centre

e Development of Manure Scheme: Soil sample collection and analysis assistance for soil health
improvement

e Organic farming: Organic manure unit assistance for the construction of biogas units and export-
oriented certification of organic farming

e Soil and Water Conservations Scheme: The scheme has the following objectives: Repairing and
maintaining notified ponds, protecting khazan agricultural lands and providing assistance for
embankment protection, and revitalizing the waterbodies.

e Support price and productivity linked incentive scheme: Support price for paddy, support price
to sugarcane, support price to areca nut productivity linked incentives for oil palm crops

e Western Ghat Development Programme: The scheme aims to restore the ecosystem and uplift the
living of the people of Western Ghat.

e Greenfodderscheme toensure fodderto the cattle.

e Legislation such as the Marine Fisheries Regulation Act and the monsoon ban must be strictly
observed and enforced.

¢ Increasingthe gobar gas plants - Introducing the same in gaushalas and stray cattle ponds

e Optimizing the use of waste from indigenous and non-indigenous cattle for therapeutic and non-
therapeuticuses.

e Minimizinga closed paddock system and shifting to an open one to reduce methane emissions.

e The Self Help Groups' involved in vermicompost production should be registered by the Directorate
of Agriculture so that their produce can be sourced under Paramparagat Krishi Vikas Yojana (PKVY)
and organic farming,.

¢ 500 organicfarming clusters involving more than 10000 farmers have been formed under PKVY.

Impact of Climate Change on Agriculture in Goa
While the measures as mentioned above assistagriculture, climate change continues to pose new threats and
disruptthe plan:
e Athreatto productionlevels and quality due to the rise in ambient temperature and changing season
patterns:
Several stakeholders have made evidence and observations suggesting a shift in the time frame and
duration of ripening of popular local fruits and vegetables. A change in produce quality, specifically
its taste and smell, have been associated with it. Farmer preparedness for harvesting, labour
availability are other factors that would require adjustment to the change.
e Reduction in availability of water for irrigation :
As predicted, an increase in high-intensity rainfall scenarios and a decrease in slow and long
spells of rainfall will impact soil runoff and water availability.
e Degrading soil health :
[PCC's special report suggests that soil erosion from agricultural fields is estimated to be currently
10 to 20 times (no-tillage) to more than 100 times (conventional tillage) higher than the soil
formation rate (medium confidence). Climate change exacerbates land degradation, particularly in
low-lying coastal areas, river deltas:. Thus, maintaining soil health and increasing focus on this
would be essential for Goa's agriculture policy.
e Erraticflood & drought conditions cause the loss oflivestock due to flooding.
¢ Theemergence of new pests and pathogens.

' https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf
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e Heavier precipitation events and floods accompanied by sea level rise are detrimental to the khazan
land, whichis crucial for rice cultivation in the state.

e Erraticrainsandlongdry periodsimpactthe quality and quantity of produce.

e Stresstolivestock duetoheat

Synergy with National Mission and SDG

Sustaining agricultural productivity depends on the quality and availability of natural resources like soil and
water. Agricultural growth can be sustained by promoting the conservation and sustainable use of these
scarce natural resources through appropriate location-specific measures. National Mission on Sustainable
Agriculture (NMSA) derives its mandate from the Sustainable Agriculture Mission, one of the eight Missions
outlined under the National Action Plan on Climate Change (NAPCC). NMSA caters to key dimensions of
'Water use efficiency’, 'Nutrient management’, and 'Livelihood diversification' through adopting sustainable
development pathways by progressively shifting to environmentally friendly technologies, adopting energy-
efficient equipment, conservation of natural resources, integrated farming, etc. Besides, NMSA aims to
promote location-specific improved agronomic practices through soil health management, enhanced
water use efficiency, judicious use of chemicals, crop diversification, progressive adoption of crop-
livestock farming systems, and integrated approaches like crop-sericulture, agro-forestry, fish
farming, etc.

Several SDG’s are partially linked to agriculture. However, SDG 2 i.e. End hunger, achieve food security and
improved nutrition, and promote sustainable agriculture, is most relevant to this SAPCC. The SDG 2 targets
thatthe SAPCCinterventions are linked to are:

e Target2.3-By 2030, double the agricultural productivity and incomes of small-scale food producers,
in particular women, indigenous peoples, family farmers, pastoralists, and fishers, including through
secure and equal access to land, other productive resources and inputs, knowledge, financial
services, markets and opportunities for value addition and non-farm employment

e Target 2.4 - By 2030, ensure sustainable food production systems and implement resilient
agricultural practices that increase productivity and production, help maintain ecosystems,
strengthen capacity for adaptation to climate change, extreme weather, drought, flooding, and other
disasters, and progressively improve land and soil quality.

o Target 2.5 - By 2020, maintain the genetic diversity of seeds, cultivated plants, and farmed and
domesticated animals and their related wild species, including through soundly managed and
diversified seed and plant banks at the national, regional, and international levels, and promote
access to and fair and equitable sharing of benefits arising from the utilization of genetic resources
and associated traditional knowledge, as internationally agreed.

e Target 2.a -Increase investment, including through enhanced international cooperation, in rural
infrastructure, agricultural research, and extension services, technology development, and plantand
livestock gene banks to enhance agricultural productive capacity in developing countries, in
particular, least developed countries

e Target 2.c - Adopt measures to ensure the proper functioning of food commodity markets and their
derivatives and facilitate timely access to market information, including on food reserves, to help
limit extreme food price volatility
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SDG 14: Life Below Water

By 2025, prevent and significantly reduce marine pollution of all kinds, particularly from land-
based activities, including marine debris and nutrient pollution.

By 2020, sustainably manage and protect marine and coastal ecosystems to avoid significant
adverse impacts, including by strengthening their resilience and taking action for their restoration
to achieve healthy and productive oceans.

Minimize and address the impacts of ocean acidification, including through enhanced scientific
cooperation atalllevels.

By 2020, effectively regulate harvesting and end overfishing, illegal, unreported, unregulated
fishing, and destructive fishing practices and implement science-based management plans to
restore fish stocks in the shortest time feasible, at least to levels that can produce maximum
sustainable yield as determined by their biological characteristics.

By 2020, conserve at least 10 % of coastal and marine areas, consistent with national and
international law and based on the best available scientificinformation.

By 2020, prohibit certain forms of fisheries subsidies that contribute to overcapacity and
overfishing, eliminate subsidies that contribute to illegal, unreported, and unregulated fishing and
refrain from introducing new such subsidies, recognizing that appropriate and effective special
and differential treatment for developing and least developed countries should be an integral part
ofthe World Trade Organization fisheries subsidies negotiation.

By 2030, increase the economic benefits to small island developing States and least developed
countries from the sustainable use of marine resources, including through sustainable
management of fisheries, aquaculture, and tourism.

Adaptation Strategies for Agriculture and Allied Sector

1.

Maximizing the agricultural land:

Human-animal conflict: The availability of drinking water and green fodder/wild fruits to the
animals in the forestis to be ensured by the Forest Department. Management of Accasia & Eucalyptus
inaphased manner and plantinglocal fruit-bearing plants.

Areas that are fallow and not currently used should be brought under agriculture by encouraging
landholders. Planting flowering trees along roadside would facilitate promoting Apiculture(Soap
nut, Taman, etc). IFS&IPM:- Effective use of [FS & IPM will reduce chemical fertilizers and pesticides,
resultingin cleaner food availability and reduced pollution.

Identification of areas under non-cultivation in the State and encouraging landholders to cultivate
them by providing some incentives.

. Climate Research in Agriculture

Development of regional knowledge bases on climate change impacts and adaptation strategies for a
farming systems approach, taking into account information such as crop yield responses to climate,
crop quality response, water availability for rain-fed and irrigated crops, and livelihood strategies
Identify and develop indicators for climate risks, including the sector's thresholds and acceptable
coping ranges and specific crops, which are critical to improving climate risk management.

Increase overall investments in agricultural research and development.

Technological innovation and research in agriculture will be promoted.

The ICAR Goa would be the primary research organization that will work in conjunction with and State
agriculture department.
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3.Increasing farmer income:
The State has already taken various measures to promote agriculture in the State of Goa. Organic farming and
market connection are important factors. In addition, it support’s existing farmers associations for the same.

4.Encourage education in agriculture and educate farmers

Improve access by farmers, herders, fishers, and foresters to timely weather forecasts and response
options, enhancing decision-making and responses to a changing climate.

Provide training and education programs and agricultural advisory services to help implement
agricultural practices and technologies more resilient to climate change.

Advisory to farmers through the use of modern technology like social media, TV etc to issue an
advisory to farmers and the general public on the effects of climate change and ways to mitigate
them.

Fisheries management

Adopt changes in management philosophy, such as integrating fisheries and aquaculture
management into coastal zone management, to increase the coping ability of small communities to
sea-levelrise.

Breed fish species that are tolerant to high water temperatures and improve the management of fish
stocks, which can be effective measures to reduce climate change impacts on fisheries.

Livestock management:

Breed livestock that is tolerant to adverse climatic conditions and improves the management of
stocking rates and pasture rotation to enhance the climate resilience of livestock production.
Modify and construct livestock shelters to reduce climatic stress, especially heat stress on livestock,
and explore the natural material choice.

Managing the cropping pattern:

Implement farm management practices, such as crop diversification, changing planting dates, and
adjusting the application of nutrients, fertilizers, insecticides, and pesticides, to effectively adapt to
alterationsin the growing season and irrigation opportunities.

Develop adequate systems for weather data collection, analysis, and prediction.

Khazan Lands:

Protecting khazan lands, 'Puran sheti' a unique among other farming practices in Goa, from
inundation and other climatic impacts, requires the involvement of local farmers association and a
structured mechanism for monitoring the same.

Investment in coastal flood control structures could combine hard infrastructures like gates, dykes
and natural infrastructure like mangroves.

Gene Bank preservation:
Goa has several unique varieties of rice and other crops. Documentation of the traditional practices
and protection of rice variety and other crops through gene banks is essential

10.Farm Insurance:

Identify and encourage farm insurance measures covering climate vulnerabilities like crop loss due
to temperature variability or climate-induced pestinvasion.
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7.5. Forest

Goa presents an astonishing diversity of endemic species, habitats, and ecosystems. The impact of intensified
economicactivities on biodiversity in this region is visibly noticeable.

On the other hand, Goa, the smallest state, with just 3702 sq. km. geographical area, has a good forest cover
with 1,225.12 sq. km of recorded Government Forest, which is over 33% of the total geographical area of the
State. Of this, 62 % is designated as 7 Protected Areas, 6 biodiversity-rich and ecologically sensitive Western
Ghats, and one in the Mangrove forest at Chorao island. The Wildlife Sanctuaries and National Parks cover an
area of 75,496 ha, constituting 20.39 % of the geographical area of the State, the highestin the country. As per
the “India State of Forest Report 2017” published biennially by Forest Survey of India, Dehradun, the Forest
Cover of Goais 60.21 %, and the total forest and tree cover of Goa is about 68.94 %, which includes forests on
private lands, plantations such as cashew., and other tree crops. Its entire hills have been declared as
protected areas.

Forest cover 2229 sq.km.
Total recorded forest area 1225 sq.km.
Tree cover 323 sq.km.

Total forest and tree cover 2552 sq.km.

National Park

1.Bhagwan Mahaveer National Park 107 sq.km.

Wildlife Sanctuaries

1. Mhadei Wildlife Sanctuary, North Goa 208.48 sq.km.
2. Bhagwan Mahaveer Wild Life Sanctuary, North Goa. 133 sq.km.

3. Netravali Wildlife Sanctuary, South Goa. 211.05 sq.km.
4. Cotigao Wildlife Sanctuary, South Goa. 85.65 sq.km.
5. Bondla Wildlife Sanctuary and Zoo, NorthGoa 8.00 sq.km.

6. Dr. Salim Ali Bird Sanctuary, North Goa 1.78 sq.km.

There is no further potential to increase the forest cover of the state; however, there is
a possibility to increase the green cover and the quality of the forest
by increasing the carbon content.
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Because of this, about 44 sq. km. forest areas in private lands have been protected as private forests and
remaining areas are being surveyed with natural tree cover. These areas support and nurture various
ecosystems of life forms - both floral and faunal, particularly in Western Ghat areas of the State located in
Sanguem, Canacona, Sattari, and Dharbandora talukas.

Marine and coastal ecosystems, including mangroves, seagrass beds, coral reefs, and associated biota. This
system is threatened due to pollution and over-exploitation. Climate change will only exasperate the impact.

Schemes, Initiatives, and Policies

Forest Department is entrusted with the overall conservation, protection, management, and development of
forests and wildlife. Through various State and Central funded projects, Goa's Forest Department has been
protecting and enriching its existing forest areas in a highly scientific manner.

Documentation of biodiversity has been and is being carried out under various activities like PBR,
documentation of flora and fauna of each sacred grove, and labeling of important plant species.

Several social forestry activities are being taken up. In coastal areas, the plantation of Casuarinas and the
protection & maintenance of social forestry plantation is planned.

The state's first biodiversity heritage site The Department, in collaboration with the IUCN, conducted a
workshop to develop a community response network for marine conservation in Goa to train forest staff,
lifeguard/ coast guard to monitor report and document the marine mammals stranding incidences and
carcassesin atimely, efficient manner.

Community Response Network: The Department in collaboration with the [UCN conducted a workshop to
develop Community Response Network for Marine Conservation in Goa to train Forest staff, lifeguard/ coast
guard to monitor report and document the marine mammals stranding incidences and carcasses in a timely,
efficient manner.

To mitigate human-animal conflict, this Department maintains a 24 x 7 rescue squad centre at Campal,
Margao, and Cotigao to rescue wild animals under stress.

Satpal Arboretum consists of 82 plots of different species of trees, shrubs, vines, etc. grown for study and
research.

Goa Forest Development Corporation is also carrying out rejuvenation of cashew plantations/ estates
and conducts the auction for the sale of rights for collections of cashews, nuts, and apples, maintenance and
development of rubber plantations, extraction of the latex, processing it to rubber sheets and selling the
same.

Eco-tourism facilities: Forest Department has established eco-tourism complexes at Bondla, Mollem, and
Cotigao for visitors and to improve the livelihood of local people. 3,33,657 tourists have visited the National
Park and Wildlife Sanctuaries this year. Rs. 37.23 lakhs of revenue have been generated through the sale of
forest produce, and Rs. 260.29 lakhs of revenue have been generated through eco-tourism and allied
activities. Plantation and other conservation-related activities have also generated direct employment for
thelocal youths.
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Impactof climate change

Forest Fire: Climate change has resulted and will further result in a change in temperature and humidity in
Goa. Temperature rise is predicted to be up to 3 to 4 degrees. Ecological systems are vulnerable to these
changes. Forest fire is a phenomenon that can get intensified due to climate change. However, enough
documented proofis unavailable on whether Goa's forest fire incidents have increased due to climate change
or human activities. The trend depicts Goa's forests' vulnerability to fires, which can get exasperated due to
climate change by 2040 (Table 27).

Table 27: Forest fire incidents in Goa from 2014-15 to 2018-19

Year No. of incidents of forest fires Area involved in ha.
2014-15 2 11.07
2015-16 24 44
2016-17 92 153.42
2017-18 47 130.80
2018-19 38 113.29

o Invasion ofalien speciesand enhanced spread and colonization can impact the native species.

e Changes in the flowering time and fruit ripening time due to temperature changes. This can lead to
alternation incomplete cycle of the plant.

e Theshiftin forest ecosystem.

e Changingrainfall patterns could lead to water availability constraints in certain patches.

e Soil erosion can have drasticimpacts.

¢ Changein Forest Types and Structure: Climate change will cause shifts/ changesin the flowering and
fruit ripening time due to temperature changes. This can lead to alternation incomplete cycle of the
plant. The functions of forest ecosystems might be adversely affected due to climate change.

o Extreme weather events, including changes in rainfall patterns, could lead to flooding and scarcity
of water and affect overall water availability in various parts of the state. Soil erosion in heavy rains and
landslides can have an adverse impact on agriculture.

Synergy with National Missionand SDG
The Green India Mission aims to protect, restore and enhance India depleting forest resources through
increasing forest/tree cover, improving/enhancing eco-system services like carbon sequestration and
storage (in forests and other ecosystems), hydrological services, and biodiversity, along with provisioning
services like fuel, fodder, and timber and non-timber forest produces (NTFPs); and increase forest-based
livelihood income of about 3 million households.

It is an endeavour of the state to increase the green cover wherever possible to achieve the objectives of
implementing the Green India Mission. SDG 15, i.e., Protect, restore, and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse land
degradation and haltbiodiversityloss
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By 2020, ensure the conservation, restoration and sustainable use of terrestrial and inland
freshwater ecosystems and their services, particularly forests, wetlands, mountains, and drylands, in
line with obligations under international agreements.

By 2020, promote the implementation of sustainable management of all types of forests, halt
deforestation, restore degraded forests and substantially increase afforestation and reforestation
globally.

By 2030, combat desertification, restore degraded land and soil, including land affected by
desertification, drought, and floods, and strive to achieve aland degradation-neutral world.

By 2030, ensure the conservation of mountain ecosystems, including their biodiversity, to enhance
their capacity to provide benefits essential for sustainable development.

Take urgent and significant action to reduce the degradation of natural habitats, halt the loss of
biodiversity and, by 2020, protect and prevent the extinction of threatened species.

As internationally agreed, promote fair and equitable sharing of the benefits of using genetic
resources and promote appropriate access to such resources.

Take urgent action to end poaching and trafficking of protected species of flora and fauna and
address both the demand and supply of illegal wildlife products.

By 2020, introduce measures to prevent the introduction, significantly reduce the impact of invasive
alien species onland and water ecosystems, and control or eradicate the priority species.

By 2020, integrate ecosystem and biodiversity values into national and local planning, development
processes, poverty reduction strategies, and accounts.

Mobilise and significantly increase financial resources from all sources to conserve and sustainably
use biodiversity and ecosystems.

Mobilise significant resources from all sources and at all levels to finance sustainable forest
management and provide adequate incentives to developing countries to advance such

management, including conservation and reforestation.

Enhance global support for efforts to combat poaching and trafficking of protected species, including
by increasing the capacity of local communities to pursue sustainable livelihood opportunities.
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Strategies for climate impact management

Strategies to protect and enhance forest availability generally have cross-cutting impacts, i.e. providing

mitigation and adaptation. The strategies for Goa are:

®ao0 o

-

=

Enhance the forest quality
Restore and increase the coastal defence mechanism
Prepare a strategy to preventand control forest fires

Afforestation and plantation outside the forest

Support private forest owners in the sustainable management of their forests and derive economic

benefit
Water and soil conservation

Capacity building of field staff
Promote eco-tourism

Action plan to address forestrelated climate change:

Action point 1: Enhancing the quality of existing forests

1.
2.

3.
4,
5

Conversion of the open forest into dense forests: Around 357 sq km of recorded forest area falls
under open forest which will be converted into dense through Assisted Natural Regeneration
(ANR).

Outof 1225 sq km recorded forest area, 1173 sq.km. forest cover. Out of 52 ha remaining, a suitable
areawill be explored for afforestation.

Conservation and increase the mangrove cover wherever possible.

Scientific removal of invasive species and conversion into natural forest.

Prevention and control of forest fires.

Action point 2: Afforestation and plantations outside forests

1.

2.

8.

Linear plantations along the National and State Highways, Rural roads, canal & river embankments,
and railway lines.

Greening urban spaces through appropriate afforestation programs like Nagar Van (City Forest),
woodlands, coastal greenbelts, offices and residential complexes, Biodiversity Parks, etc.
High-density plantations using local forestry species in degraded lands, including abandoned
mining areas.

Encouraging people to undertake mass plantation programme through Van Mahotsav and other
focused campaigns.

Increasing nursery stock for doubling the free distribution of saplings.

The department is reaching out to other Government departments and institutions offering
supportinthe afforestation/greening of theirlands, office, and residential complexes.

Training of local youths as nature guides and community foresters for promoting forest-based
livelihoods and improving stakeholders base for conservation.

Restoration/greening of ongoing infrastructure projects on their completion.

Action point 3: Support private forest owners in sustainable management of their forest and
deriving economic benefits

1.

A significant area under private forest in the State requires sustainable management. The
department will support private forest owners to conserve and improve their forests through
scientific interventions (Working Schemes) for sustainable harvesting of forest products etc., and
economicviable programmes such as ecotourism.

Exploring modern wood-based industries for creating demand for wood from tree growers,
including private forest owners.

130 SAPCC for The State of Goa

Action point4: Promote agroforestry and business models

1.

Promotion of agroforestry in farmlands and agricultural fallow lands. A suitable policy will be made
in consultation with Agriculture Department and land owners to develop a suitable agroforestry
model ontheselands.

Action point5: Conservation of mangroves and coastal belts

1.

Strengthen marine and coastal ecosystems, including mangroves, seagrass beds, coral reefs, and
associated biota. This system is threatened due to pollution and over -exploitation. Climate change
will only exasperate the impact.

Interlinkages of coastal people’s livelihoods with conservation through sustainable ecotourism and
aqua-culture etc.

Action point 6: Addressing other critical issues

1.

Improving effectiveness and efficiency of various processes in the implementation of the forestry
programme.

Building department capacity at field levels for efficient and timely utilization of large afforestation
funds through State Plan, CAMPA, and financial supportfrom CSS etc.

Hiring of parttime staffand human resource for increased afforestation targets.

Sensitization of Finance and Account Departments for timely release of funds and accounting
process.

Keeping the procedures simple with in-built flexibility and a decentralized approach.

Economic viability of afforestation and tree plantation by farmers and land owners, efficient
utilization of wood through modern hi-tech wood-based industries for creating demands and fair
priced marketing interventions. Incentivise and not penalize the tree grower and forest owners.
Policy support for extensive use of wood in the country which will help more tree plantation in the
private land including farmers.
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7.7. Habitat

By 2050 more than two-third of the world population is predicted to live in cities. As per the 2011 census,
about 62 % of Goa's population lives in urban areas comprising 14 municipalities and 56 census towns. The
annual tourist population of Goa is 3 to 4 times the state population, consistently putting pressure on the
state's human habitat and natural resources. The percentage of the urban population has been increasing in
the state. Goa has an average population density of 394 persons per sq. km., which is higher than the national
average of 382 persons/sq.km®.

For effective planning of limited land resources and increasing pressure on the resource - “Regional plan for
Goa2021” was developed by the town and country planning board. The RPG 2021 report, states thatby 2021,
the population projection for Goa is estimated at 18.07 lakh, with nearly 13.11 lakh living in urban areas
spread over 72 census towns and 14 cities. Of this population, it is estimated that 12.36 lakh will be staying in
four coastal Talukas of Bardez, Tiswadi, Mormugao, and Salcete, with the urban areas in these talukas
accounting for 80.51 % of the population. These are the most urban talukas of Goa, and economic activities,
including tourism-related development, are concentrated in these talukas.

To be able to effectively meet the requirements of a growing population and economic activity in these
talukasitis essential to not only prepare an effective land use plan but also to provide and maintain:

1. Waterand sanitation services

2. Transportation services

3. Solid waste management

4. Energy demand

5. Health services and health management

Sanitation Services: Presently, the Sewerage coverage is about 16 % in the state of Goa with respect to 28 %
national average. The major cities i.e. Panaji, Vasco, and Margao (with population more than 50000) are
already connected to the sewerage network. Sewerage systems in Navelim, Colva, Ponda, Mapusa, Calangute,
Baga,and Porvorim are in progress.

The total installed capacity is 78.48 MLD at present, against which 25 MLD is received at STP. In addition,
73.50 MLD cumulative capacity STPs are in progress for completion by FY21. As of FY 2019-20, urban & rural
areas combined in the state generate 388 MLD of wastewater, of which 7 % is treated through the sewerage
treatment plant.

Septage treatment is more prevalent in Goa. On-call service is available for septage management. Collected
septage is treated in nearby STPs. The future outlook of the state is to achieve total sanitation and zero
wastewater discharge into the environment.

Most of the sewerage treatment plants are based on SBR technology and maintain the effluent standards as

per Goa State Pollution Control Boards guidelines. Details of sewerage and septage management projects are
provided in annexure V.

* Socio economic survey 2017-18
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Sewerage ata Glance

State Sewerage coverage - 16%

Sewerage generation - 388MLD

Total installed capacity in MLD (Designed) - 78.48 MLD (8 major STP’s)
Treatmentdone in MLD (present) - 24.73MLD

Total capacity in MLD in progress - 73.50MLD (8 major STP’s)

DPR’s prepared - Rs.3078.59Cr

Additional coverage of balance areas - Rs.1660.00Cr

Time frame required for sewerage scheme - 5-10Years (As peravailability of Funds)

Storm Water Drains: All the Village Panchayats are part of the Disaster Management Plan for the State of
Goa. They make their Disaster Management Plan and submit the same to the Taluka Mamlatdar. As a
precautionary measure and to avoid likely constraints to be faced due to climate change, all the Village
Panchayats regularly undertake works of cleaning drains, repairs, and maintenance of these drains.

Creation of Technical Cell and Green Cell: establishing an independent Technical Cell for the Directorate
of Panchayats is in process, which will help expedite civil works of Village Panchayats and will also help
monitor construction with sustainable development such as the use of solar panels, rainwater harvesting etc.
For setting up solar panels for every Panchayat Ghar, the Directorate of Panchayats require funds of Six Crores
forthe 191 Village Panchayats located across the State of Goa.

Schemes, Initiatives, and Policies

¢ The City of Panaji has a city sanitation plan

¢ Regionalland use plansupto 2021

o Affordable housing: In RPG 2021, pockets of settlement areas aimed at providing low-cost housing,
industrial/migrant workers housing, 20-point program housing, etc. are designated in the surface
utilization plans accordingly. These areas shall be developed by either the government agencies
mandated to take up such schemes or by the owners of such lands - collectively or individually
depending on whether individuals or communities own the land. This aims to address the current gap
in the supply vs.demand for affordable housing

¢ JICA funding for the sewage treatment plant

¢ As per the outline plan of major cities, solid waste management site has been identified in the cities of
Panaji, Vasco-da-Gama, etc.

e Laying of a sewer network for balance and low-laying areas is proposed at an expenditure of
approximately, Rs. 1660Cr.

e Sewerage Actand Policy for Mandatory House Sewer Connections

Impact of climate change
While the state has developed a regional land use plan, climate change can make all plans and infrastructure
ineffective if they cannot stand the climatic change impactand exposure.

As per the climate change predictions in an earlier chapter, the Taluka's of Bardez, Tiswadi, and Salcete are

most vulnerable to flooding and sea-level rise (Appendix). Also, as indicated earlier, the Taluka of Mormugao
isvulnerable due to high population density and 90 % of Goa's slum population.
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Extreme Precipitation Events: Such events are predicted to rise and can render the service infrastructure
inthese areas unusable during disasters. It can as well affect the infrastructure resulting in financial loss.

Increased temperature: Temperature is predicted to rise significantly, and the duration of high and low-
temperature days is expected to change. Increasing urbanization and building infrastructure are adding to
the need for cooling systems; like loss of khazan lands due to climate change and the ingress of water up to
40km alongthe rivers have been predicted.

7.7.1 Synergy with National Mission and SDG

The national mission on sustainable habitat is a mission under the NAPCC, which seeks to promote
sustainability of habitats through improvements in energy efficiency in buildings, urban planning, improved
management of solid and liquid waste, including recycling and power generation, and a modal shift towards
public transport and conservation. It also seeks to improve the ability of habitats to adapt to climate change
by improving the resilience of infrastructure, community-based disaster management, and measures for
improving advanced warning systems for extreme weather events.

The mission requires action based on the following:
(a) development of sustainable habitat standards that lead to robust development strategies while
simultaneously addressing climate change
(b) preparation of city development plans that comprehensively address adaptation and mitigation
concerns
(d) capacity building for undertaking activities relevant to the Mission

Sustainable development goal no. 11 (SDG11) calls for sustainable cities and communities. It has the below-
mentioned targets, and these targets are partially or fully met by the adaptation strategies as applicable:

e By 2030, ensure access for all to adequate, safe and affordable housing and basic services and upgrade
slums.

e By 2030, provide access to safe, affordable, accessible and sustainable transport systems for all,
improving road safety, notably by expanding public transport, with special attention to the needs of
those in vulnerable situations, women, children, persons with disabilities and older persons.

¢ By 2030, enhance inclusive and sustainable urbanization and capacity for participatory,integrated and
sustainable human settlement planningand managementin all countries.

¢ Strengthen efforts to protectand safeguard the world’s cultural and natural heritage.

e By 2030, significantly reduce the number of deaths and the number of people affected and
substantially decrease the direct economiclosses relative to the global gross domestic product caused
by disasters, including water-related disasters, with a focus on protecting the poor and people in
vulnerable situations.

e By 2030, reduce the adverse per capita environmental impact of cities, including by paying special
attention to air quality and municipal and other waste management.

e By 2030, provide universal access to safe, inclusive and accessible, green and public spaces, in
particular for women and children, older persons and persons with disabilities.

¢ Support positive economic, social and environmental links between urban, peri-urban and rural areas
by strengthening national and regional development planning.

e By 2020, substantially increase the number of cities and human settlements adopting and
implementing integrated policies and plans towards inclusion, resource efficiency, mitigation and
adaptation to climate change, resilience to disasters, and develop and implement, in line with the
Sendai Framework for Disaster Risk Reduction 2015-2030, holistic disaster risk management at all
levels.

e Support least developed countries, including through financial and technical assistance, in building
sustainable and resilient buildings utilizing local materials.
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Strategies for adaptation
Since the Talukas of Bardez, Tiswadi, Mormugao, and Salcete contains most of the state population and
economic activity and are at the highest risk due to climate change, adaptation will be prioritized for these
talukas. Hence, these talukas are prioritized for
1. Climate-based infrastructure vulnerability assessment of critical services
2. Developmentofa plan for theresilience of vulnerable structures associated with critical services
3. Redesigning the regional land use planning maps of the most vulnerable areas after considering
climaticfactors
4. Identifying measures like creating flood control gates etc. for controlling flooding events due to various
aspectslike the upward flow of water into the rivers
Developmentofa climate-based disaster management plan
Implementation of a solid waste management plan
Enhancinginternal waterways for transportation
Strategy to relocate/compensate and identify new means or alternate skills for the owners of khazan
lands as the probability of submergence due to climate change increases
9. Identify and explore natural mechanisms like increased mangroves, sea walls etc to guard against sea-
levelrise.

LN U
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Financing of Climate

Action Plan

In 10 years, from 2006 to 2015, infrastructure and other asset losses in the Asia and Pacific region resulting
from floods, earthquakes, and tropical cyclones averaged $73 billion yearly (56% of the global total) and $199
million per day. ADB's disaster risk models indicate an average annual loss over the long-term equivalent to
more than 2 % of gross domestic product (GDP) for 11 Developing member countries (DMCs) and over 1% of
GDP for 21 DMCs= 431 major natural disasters occurred in India in 30 years period from 1980 to 2010,
resulting in a huge loss of human lives, property, and resources. Natural disasters between 1998-2017 have
resulted in an absolute financial loss of US$79.5 billion=. Similarly, a single extreme weather event in Goa, on
2" of October 2009, in Canacona Taluka, resulted in aloss of over INR 100 crore-. Many of these events and the
nature of these natural events are attributed to climate change. It is predicted that the severity and frequency
of these climatic events will increase due to climate change, and inaction will lead to huge economic losses in
the future.

ADB has predicted that inaction in some of the Southeast Asian countries could result in a loss equivalent to
more than 6% of GDP while adaptation at the cost of just 0.2 % of GDP for investment in such things as
seawalls and drought- and heat-resistant crops, could avoid damages amounting to 1.9 % of GDP, on an annual
basis. (Climate Change Operational Framework 2017-2030, Asian Development Bank). Thus, factoring
climate action into the future of Goa and climate-proofing Goa and its investments can also contribute to the
State's economic progress.

The total budget required for implementing the SAPCC in Goa has been identified to be INR 465 crore which is
0.22% of the state GDP. The same may get revised or updated over the years based on any additions or
modifications to the SAPCC. One of the steps for mainstreaming climate change is to factor the above-
identified amountinto the state budget annually.

Climate Finance options proposed in this

As per UNFCCC, Climate Finance refers to local, national, SAPCC are keeping in view India’s NDC items:

or transnational financing drawn from public, private and
alternative financing sources that seek to support
mitigation and adaptation actions that will address
climate change.

To mobilize domestic and new and additional
fund sources from developed countries
including EU collaborating nations to
implement the above mitigation and
adaptation actions in view of the resource
required and the resource gap.

In light of the above, climate finance needed for the state
should be sourced from a set of best suitable options. The
state budget is expected to be the key contributor to the
climate change budget for the state. Besides, SAPCC will
also leverage national programs, policy, schemes,
convergence with national programs and funds,
multilateral and bilateral agency funding, market-based
mechanisms/instruments, and other climate finance
options.

* Climate Change Operational Framework 2017-2030, Asian Development Bank
* India’s second communication to UNFCCC
“ Report of the Canacona Flash Floods Study Committee constituted by the Government of Goa

To build capacities, create domestic
framework and international architecture for
quick diffusion of cutting-edge climate
technology in India and forjoint collaborative
R&D for such future technologies.
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Following is an indicative structure to be adopted by Goa for financing the measures under SAPCC

e Allocation of a dedicated budget for climate-related policy development, awareness (including
schemes or programs to reward climate-friendly actions), and capacity building.

e Identified projects that are adaptation based and need additional financial resources that are beyond
the state's capacity to absorb and are below INR 25 crore in value or require co-finance, which is within
INR 25 crore and pilotin nature, can apply for NAFCC funding.

e Projects which are large, replicable, and essential for climate mitigation or adaptation but beyond the
state's ability to finance in totality and do not have to converge with any other scheme or certain
components do not have any source of funding can attempt multi-lateral development agencies or
other climate funds like GCF funding.

e For other activities which are essential and regular with a possibility of a return can be undertaken
through conceptslike the revolving fund, green bonds, etc.

8.1. State internal finance

The total budget required for implementing the SAPCC in Goa has been projected to be INR Rs.2341.06.00
Crores for ten years, which works out to be Rs.234.106 Per Annum and amounts to approximately 1.1 % of
the Annual Budget which is Rs.21056.35 (estimated for 2020) and 0.050 % of Gross State Domestic
Production (GSDP) of Goa State which is Rs 92260.53 (as per CMs budget speech). The total expenditure of
the state is estimated at Rs.39640.53 crore. On the expenditure side, social services account for
Rs.4732.61crore i.e. 40.33 % of the estimated total expenditure, followed by economic services at
Rs.3475.38crore or (29.61 %) and general services at Rs.3528.05crore (30.06 %). It has arevenue surplus
of INR 455 crore. Grant-in-aid & contribution from Central Governmentis Rs 1249.68 crore.

Figure 32: Indicative Budget Estimations for Implementation of Climate Change
Related Programs in The State of Goa

Budgetary Plan for
Sr. No. Sector Next Ten Years
(In Crores X)
1 Transport 90.00
Power (Energy Demand - 307.66 Cr) & Supply Side Rs.120.7 Cr
2 . . 428.36
including Renewable energy
3 Water - WRD 80.55
4 Agriculture (50 Cr) and Allied (Fisheries, AVHS etc.) sector 74.50
Environment & Coastal Management - Bund restoration, erosion
5 control and other initiatives for climate resiliency, biodiversity 290.00
& wetlands
6 Forest Sector 300.00
7 Fisheries sector through State and Central funds 25.00
8 Solid Waste Management 992.65
9 Sewage Management from State 15.00
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In addition, existing corporate sector in Goa spends on CSR activities. This CSR expenditure by corporate
sector can be further aligned to meet the State Governments requirements.

Sector as per

10 Human Health 10.00
11 Disaster Management 10.00
12 Habitat 10.00
13 Tourism 5.00
14 Mining 5.00
15 Land use land cover - TCP 5.00
Rupees X Two Thousand Three Hundred, Forty-One Crores & Six 2341.06
lakh Only for Ten Years Crores

The total budget required for implementing the SAPCC in Goa has been projected to be INR
Rs 2341.06 Crores for ten years, which works out to be Rs. 234.106 Crores Per Annum and
amounts to approximately 1.1% of the Annual Budget, which is 21056.35 (estimated for
2020- 21) and 0.2538 % of Gross State Domestic Production (GSDP) of Goa State which is
92260.53 (as per CMs budgetspeech 2021).

Above estimates are humble, and the climate-related activities and interventions could be much more than
estimated above. However, the same will be captured during the annual review.

State departments are carrying out activities that directly or indirectly contribute towards SAPCCi.e.
climate mitigation and/ or adaptation. For example, switching to LED lights in Panaji and utilizing power
generated at Saligao solid waste treatment plant. However, without any mechanism to account for expenses
under climate change, the expenditure on climate change is currently unaccounted.

Hence, there is a need to establish a mechanism to identify states' current expenses on items that
contribute towards climate change and the source of current finance.

To further enhance the funding of the state on climate change, there is a need to identify its own resources,
market, and insurance option which can further contribute to the climate change budget of the state.

Own Resource Market and Insurance

e Own resources at district, town or ¢ Climate Risk insurance specifically for
taluk level farm sector

o Convergency of state schemes ¢ Public Private Partnership

e Incorporation of essential climate ¢ Issuance of Green Bonds (for example :
elements in the existing programs, Ahmedabad Municipal Corporation)
schemes, projects, state policies etc will e Catastrophe Bonds
result in utilization of existing ¢ Incentives for Green Initiatives and
committed finance towards climate activities by citizens, tourist and
mitigation and /or adaptation business

o Setting up of annual dedicated budget ¢ Establishing Revolving fund
for climate change e Channelizing Corporate Social

Responsibility funds
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CSR fund Interventions/actions to be incorporated
distribution
School level education programmes on climate resilient measures like
Educati maintaining agricultural spaces, promoting green buildings, importance
ucation of regulating plastic and inorganic material, etc.
FGDs, outreach programmes in schools, madrasas to develop awareness
Healthcare Mobilization and streamlining of rag pickers on health and hygiene issues
Skills Skill development of urban poor to work with non-biodegradable waste
recycling methods-Inorganic waste to planter bags and handicrafts
Development . . . -
Waste collection and segregation from areas with low accessibility
Funds towards improving rate of plantation as part of Haritha Haram
Environment Promotion of vertical gardening and farming
Restoration of water bodies and wetlands
Installation and maintenance of dry toilets in public schools and
informal settlements
WASH Awareness building and outreach on good sanitation practices
Provision of safe drinking water in informal settlements in the vicinity
of the corporate entity
A Organizing workshops, training modules or exposure visits on greener
Livelihood :
and cleaner technologies for concerned government staff
Women Funding women SHGs to scale their operations particularly in
Empowerment sanitation, construction of semi-pucca houses, etc.
Designing effective communication plan for disaster response
Others shing p p

Periodic cleaning of drains in areas prone to water logging
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8.2. Revolving funds (Rf) or Circular funds for climate change

Revolving Funds or Circular Funds for climate change are pool capital funds using federal, provincial, or
municipal funds, which can then be loaned out to finance infrastructure or other climate change projects at
low-interest rates. Money is repaid into the fund, which can be loaned out again. These funds are flexible in
design and can use many options in terms of the collection of funds. Usually, these funds are well suited for
mitigation activities like renewable energy projects but can also be utilized to tackle climate adaptation
activities like water security. The differences and similarities in the design of Rfs speak volumes on the
strength of the concept as a whole. The differences allow elbow room to tailor-build the mechanism
according to the country/state/municipality, while the similarities lend ideas to economies on maximizing
its utility.

A revolving fund is proposed for the State of Goa to support the application of initiative between all levels of
government. A consensus needs to be reached for the efforts to fructify. The private sector can also be
included in this model, and a market-based system can be developed. All activities under this must also
satisfy social requirements and environmental safeguards.

The next step is to develop a complete guideline for enacting the fund in the State of Goa for utilization or
complementing activities which do not find a regular budget in the State. The operational mechanism for this
fund can be through a special purpose vehicle under the state secretariat on climate change.

8.3. Green tax on tourism

Tourism is the majorindustrial sector in Goa. Nearly 14 lakh tourists visit Goa every year. Eco-tax or Green tax
to combat climate change is proposed to assist in mitigation and adaptation activities of the areas the tourist
most frequently visits. Such taxation models are under implementation in countries like Spain. The system
canbe developed based on the tourist's standard of accommodation.

As a next step, the institutional structure would need to be established to develop a functional model for

taxation and its appropriate utilization. The tourism department will work out the appropriate mechanism,
time frames and other modalities.
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Implementation of SAPCC and

Institutional Mechanism for
Implementation

9.1. Institutional Framework for Implementation of SAPCC

An appropriate institutional framework with clearly identified roles and responsibilities is essential for the
effective implementation of SAPCC. In addition to SLSC for NAFCC, there will be a State Nodal Agency on
Climate Change Cell which will be formed under the Dept. of Environment to be housed at GSBB and
will serve as the Climate Change Secretariat for the State of Goa. Most importantly State Governing
Council is proposed under the Chairpersonship of Hon. Chief Minister of Goa and Co-Chaired by Hon.
Environment Minister and Chief Secretary. A designated nodal officer of SLSC will head the secretariatand
comprise resources with a background in climate change and an understanding of Goa's local context. It will
be supported by experts in climate change from within and outside the state. Other staff, as needed for the
effective functioning of the Secretariat, shall be identified.

Dept. of Environment & Climate Change

Goa Goa Goa
State Biodiversity : Coastal Zone SEAC
State Pollution
Board (GSBB) and Control Board Manage_:ment and SICOM
Goa State Wetland (GSPCB) Authority SEIAA
Authority (GSWA) ( GCZMA)

Conservation and
— Restoration Cell &
Projects of GSBB

Proposed Climate
Change Secretariat

Figure 33: Position of Climate Change Secretariat in the Department of Environment
& Climate Change at Goa
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The Secretariat will hold the responsibility of:
1. Knowledge management - developing, managing, and updating information on climate change from
state, national, and global perspectives, disseminating such information to the concerned
departments, institute, and other stakeholders on time.

2. Awareness-raising and capacity building - It will be responsible for conducting awareness programs
for the public and otherwise and carrying out capacity-building activities for departments and all
concerned for the delivery of SAPCC. It will facilitate green skill development on climate change.

Assisting in climate finance - The Secretariat will coordinate any project/ activity or intervention
planned under SAPCC or proposed otherwise to be implemented partially or entirely through climate
finance options other than the state or department's internal funds. For example, the procedure for
obtaining NAFCC Funds for state projects. Two NAFCC projects are already under development in two
districts wherein maximum convergence of climate change-related interventions could be
exemplified. The project concept note in this regard has been approved. Implementation of SAPCC and
projects under it could involve multiple stakeholders in proposed projects, but as decided and
approved by the State Level Steering Committee for Climate Change, Secretariat will be the nodal
agency for the same has been proposed as given below.

3. Monitoring of SAPCC- Department can consult the Secretariat on matters related to the
implementation of SAPCC. At the same time, Secretariat will also monitor the implementation of
SAPCC and utilize appropriate tools to record, produce and update the SLSC. The Secretariat should
periodically furnish all the data/information and reporting by concerned departments, agencies and
stakeholders.

The nodal agency shall be allocated a budget or financial assistance from the state for its activities. Each
concerned department will appoint a nodal officer on climate change to interact and deal with the climate
change secretariat.

The nodal agency will be guided by the State Level Steering Committee headed by the State's Minister for
Environment & Climate Change, Chief Secretary & Environment Secretary & other members. The SLSC will
notonly guide butalso provide approvals as necessary. State departments will also form a part of the SLSC.

The State Governing Council, headed by Honorable Chief Minister, will be the overall guiding body and Chief
Secretary, Hon. Minister for Environment for strategic climate change issues in the state. [t will constitute the
Honorable Chief Minister, Hon. Minister for Environment & Climate Change, Chief Secretary, key experts, and
nodal officer of the Secretariat, and others may be included as necessary.
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K% Guidance
% State Governing
- Council
5 Funding
Bt : 7]
& Implementation <
5 of SAPCC QEJ
= .
S Guidance State Level Members of 5
o Steering <> Steering e
~ A Committee Committee 2
pprovals s
Input and 2
Feedback g°:
Nodal Agency on Implementing
Climate Change Departments
Role of Nodal Agency
Knowledge Awareness and Assisting in Climate Monitoring SAPCC
Management Capacity Building Finance Progress

Figure 34: Institutional Mechanism for Implementation of SAPCC

9.2. Knowledge Management

Climate change is a dynamic subject. The knowledge about climate change and its region-specific topics is
currently scattered, limited, and unorganized, making it difficult for departments to effectively utilize and
integrate climate change in policy development and routine actions. Thus, there is a need to systematically
organize, synthesize, regularly update and provide information about climate change in the context of Goa to
all the stakeholders. Simultaneously, various institutes in the state are involved in climate change-related
data gathering and analysis.

Knowledge management and capacity building
options proposed in this SAPCC are keeping in
view India’s NDCitems:

In this context, it is proposed that the Secretariat on
climate change undertakes the responsibility of
collaborating with various agencies and institutes,
collating knowledge/data products available with
them, and further developing meaningful outcomes
for the state.

To build capacities, create domestic framework
and international architecture for quick
diffusion of cutting-edge climate technology in
India and for joint collaborative R&D for such

Thus, under the National Mission for Strategic future technologies

Knowledge on Climate Change, it is proposed that a
climate change hub is created at the Secretariat. The
following activities are proposed to be undertaken
by the hub collaboratively:

To put forward and further propagate a healthy
and sustainable way of living based on traditions
and values of conservation and moderation.
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1. Creationofaknowledge managementportal.

2. Formulation of integrated databases assists policymakers in making informed decisions while
formulating policies.

3. Acollaborative project will continuously provide climate change trends and model projects for Goa.

For this purpose, the Secretariat may collaborate with state and national-level institutes like BITs

Pilani Goaand NIO Goa, [ITM Pune, and any other institutes or organizations found related.

Develop sectoral climate impact assessments.

Develop and periodically update sectoral climatic vulnerability and hydrometeorological hazard

risk for all sectors. In some time, the vulnerability of sectors may change, and hence, re-

prioritization mightbe needed. Such a project will help in developing the required knowledge.

6. Develop a system to update and record the government's progress on climate change through
policies and programs.

7. Develop and provide guidelines to be included in the pre-implementation stage (i.e. feasibility, DPR)
for allinfrastructure to climate-proof and minimize climate impact.

8. Develop knowledge material and conduct capacity building for all concerned departments and
institutes.

9. Develop various tools and models for the dissemination of climate knowledge among all
stakeholders.

10. Conductskill development programs to provide the state with resources trained to handle activities
and infrastructure like STP, and vermicomposting units.

vl

9.3. Capacity Building, Awareness Raising, and People’s Participation

Climate change impacts all, and people must understand and appreciate the real impacts of climate change
that they can expect to experience. It is also essential for people to understand their role in minimizing
climate change and how to prepare and respond to climate change through adaptation measures. Hence,
people's participation is one of the critical pillars of the effective implementation of SAPCC.

Capacity building and awareness programs are essential for appropriate action at all levels. During
stakeholder consultation at Goa, community involvement was emphasized with specific reference to youth
and school children.

Based on the above following activities are proposed:

1.

Including climate change as a mandatory part of school education

Standardized modules will be created to generate awareness among school children on climate change
with specific reference to the local context. Training on climate change to selected teachers from all
schools. Schools will be provided with the audio-video course module that trained teachers can use to
educate children further.

Involving the youth in climate action

Middle and higher secondary school children will be provided with opportunities to participate in
community action on climate change through the school. Youth from college will be educated on climate
change in the local context, future career opportunities related to climate action, skills needed and skill
development courses. A program will be developed and implemented to identify youth mascots to
spread awareness of climate change in the state through various mediums.

A community-level task force (CLTF)

The community-level task force will be developed at an appropriate level through a structured program.
[t will create awareness, and act as disaster averting and the first line of action during climate disasters.
CLTF will also help gather and document local/indigenous knowledge related to climate change
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indicators, and measures available to address climate change. The same will be appropriately vetted and
included in the knowledge management system.

Capacity building at the departmental level

Every government employee needs to understand the local context of climate change and their
expectation in implementing climate change initiatives and enhancing their ability to contribute to the
same. The Secretariat will develop a structured program with appropriate tools and implementation
mechanisms.

Women leaders in climate flight

Globally, women and children have been identified to be among the most vulnerable to climate change.
Hence, ensuring that women and women-specific issues arising from climate change are addressed
appropriately is essential. It is proposed that women SHGs and other women leaders be identified to
ensure that women are well informed on the local context of climate change, their issues are either
addressed, orasolutionisidentified. Itis suggested that an appropriate program

Inclusive community initiatives of GSBB and Goa State Wetland Authority

Goa State Biodiversity Board (GSBB) — Nodal Agency for Goa State Wetland Authority - (GSWA)} -
Goa State Biodiversity Board is an autonomous body of Govt. of Goa, under the umbrella of Dept. of
Environmentisline Dept.

[t carries out various community-based activities which involve local communities in multiple
ways. GSBB has always strived to ensure a maximum participatory approach at a grassroots level,
and so far, awareness programs on the need for biodiversity conservation and mainstreaming
biodiversity have been conducted atall levels throughout the state of Goa.

Going forward as well as taking initiatives to involve local communities are planned. Such initiatives
foster stronger relationships with the local community and are intended to bring about change at
the grassroots level. Several of these initiatives also lead to climate-based awareness and
development of climate-friendly adaptation measures. Some of these have been mentioned below:

Wetland Mitra belonging to the local community is planned to be appointed for the Notified
Wetlands in the state of Goa. It is proposed that Community and BMC-driven Restoration and
reclamation of water bodies for future water security will be undertaken by part voluntary labour
from thelocals.

Another initiative is community-driven conservation and management of wetlands through
livelihood projects to be undertaken, with efficient and wise use of the wetlands ecosystem
resources.

Biodiversity (Flora, Fauna, and Microbial level) assessment of available resources of the wetland
ecosystem will be undertaken through a projectinvolving research-based organizations, institutes,

and colleges. Itis expected to assistin finding solutions to the water crisis and abetment.

Similarly, awareness programs for the conservation and management of Inland freshwater
reservoirs will be undertaken.
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Monitoring and Evaluation

(M&E) of SAPCC

Implementing SAPCC would require the state government to channel a significant amount of investment.
Hence, measuring the effectiveness, efficacy, and efficiency of SAPCC during the implementation phase is
essential. A robust monitoring and evaluation system will ensure that the progress of implementation is
appropriately measured and captured, provide accountability for implementation, and draw lessons for the
future from the measures being implemented. As measures to contain and adapt to climate change are multi-
dimensional and may have constantly changing climatic parameters, a robust M &E system will provide a way
forward to strengthen the SAPCC periodically.

Developing monitoring and evaluation indicators for climate change adaptation activities is challenging as it
is oftenindependent of other factors like human development and other changes in the environment™.

Inview ofthe above, the M&E framework consists of the following:

1. Qualitative and quantitative indicators of adaptation
2. Indicatorsare attempted to be as ambiguous as possible
3. Monitoring, reporting and communication process for departments and the policymakers

10.1.1. M&E framework

SAPCC implementation is proposed to be reviewed, and review the progress report to be submitted by the
state nodal agency to the SLSC annually before state budget preparation each year to
a. Ascertain the financial resources spenton CC under projects/interventions, by various departments and
concerned organizations
b. Provide progress on ground-level implementation based on indicators
c. Provide aplan for nextyear, with any changes or deviations from the SAPCC
d. Provide aplan for expenditure on CC and additional financial resources needed from the state budget

As SAPCC implementation involves multiple stakeholders from different sectors and administrative groups,
requiring interdepartmental coordination, in some cases, it is proposed that a working group is formed to
facilitate transparency, coordination, communication, and learning. The working group must focus strongly
onthe MRE process.

The climate change secretariat and nodal climate change representatives from each department can be part
of the working group. The Climate Change Secretariat will chair the working group. The working group will
meet at least every quarter to discuss the progress on the interventions presented in the SAPCC, challenges
faced duringimplementation, and the way forward. The working group's quarterly report will be presented to
the SLSC members. Apart from a working group, other modes of wider stakeholder engagement will also be
explored to enhance the M&E process. Data on certain M&E parameters will be provided by the concerned
departments to the secretariat periodically, maybe once a quarter.

“* UNFCCC synthesis report on monitoring and evaluating adaptation: http://unfccc.int/resource/docs/2010/sbsta/eng/05.pdf
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Systematic reporting by the nodal agency and the State Steering Committee on Climate Change meeting to
review the progress shall be undertaken atleasttwice ayear.

As anext step, itis proposed that a state-level climate change performance index is developed for the
inter-departmental progress and performance mapping on climate change.

10.1.2. Review and updating of SAPCC

The SAPCC has been developed for a time frame of 10 years starting from 2021. However, climate change
being a dynamic subject, with shifting baselines, the results generated by reports of M&E may suggest to the
decision-makers a necessity to revise significantaspects of the SAPCC mid-way. To facilitate the assessment of
such need, it is proposed that the SAPCC be reviewed in 3 years from the start date of approval. For this to
happen, findings need to be documented and analyzed systematically and communicated to a range of
decision-makers, atthe righttime and in an appropriate way.

Ifthe annual M&E reports do not suggest any need for revision in the first 3 years, they must be assessed again
midway during implementation. However, if there is the availability of critical data or information ( eg. High-
resolution data from satellites etc.), which could lead to significant change in the SAPCC at policy level, then
SLSC for NAFCC may take an appropriate decision to update SAPCC.

10.1.3. M&E indicators

Indicators play a critical role in M&E systems. To develop effective indicators, it is essential to have a
pragmatic approach. They must also be an effective representation of progress on climate change mitigation
and adaptation. The indicators proposed in this SAPCC for M&E have been consulted with the departments
and agreed upon by them. Quantitative indicators are more favourable towards policy and decision-making;
hence, the indicatorsin this SAPCC are skewed towards the same.

Table 36: Indicative Sectoral Indicators for M&E

Transportation Sector Monitoring Frequency

Percent reduction in road closures due to landslides or flooding

Percent reduction in flooding where drainage capacity has been increased

Improved decision making and sector planning based on climate change
considerations

Transport sector planning documents include adaptation strategies

Length of road constructed to withstand climate change impacts

Area of mangrove planted to protect coastal roads

Percentage increase in population carried through public transport

Percentage increase in number of bus stops

Percentage increase in length of path provided for non-motorized transport

Percentage increase in the distance traversed in km by the public
transportation system
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Transportation Sector

Monitoring Frequency

Agriculture Sector

Agriculture sector planning documents include adaptation strategies

Number of hectares where climate-resilient cropping practices are introduced

Number of hectares/communities where rainfall capture and adaptive irrigation

management are introduced

Area of mangrove planted to protect coastal agricultural land

Number of agricultural officers, extension workers, and farmer cooperatives
in target districts trained in climate change impacts on agricultural
production and potential community-based adaptation options

Agricultural land use planning in flood- and drought-prone areas analysed
and alternative land use plans developed based on climate risk scenarios

Improved decision making and sector planning based on climate change
considerations

Percentage of khazan lands protected

Percentage of population depending on khazan lands provided with alternate
livelihood options

Percentage of non-efficient agricultural pumps replaced with energy efficient
and solar pumps

Energy Sector

Percentage reduction in transmission and distribution loss

MWh of solar power plants installed

MWh of power through other alternate sources of power

Percentage reduction in increase in power consumption
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Annexures

Annexure I: Acknowledgement to Individuals for SAPCC

Names of individuals who have contributed vide their inputs / response to questionnaires by GSBB

Ms. Kamakshi S Pai, Principal Consultant NABCONS /
Chief General Manager NABARD

Dr. Bale

AGM NABARD

Shri. N. Narayana Raju, Senior Consultant NABCONS/

Shri. Xavier Fernandes

Dr. B. Manikandan

Shri. Barcilio Fernandes

Dr. M. V. M. Wafar

Shri. Anton D Silva

Dr. Shri. Jose Roque Andrade

Dr. Veku Gaude

Dr. Chandrashekher Rivonkar

Dr. Vidhya Gaude

Dr. Nitin Sawant

Shri. Prathamesh Naik

Dr. Charlette Fernandes

Mrs. Apoorva Apte

Dr. Baban Ingole

Dr. Gulab Borkar

Dr. Vinod Dhargalkar

Shri. Maurish Deniz

Dr. G. N. Nayak

Adv. Amol Tilve

Dr. Manoj Borkar

Smt. Corna Fernandes

Dr. Manguesh Gauns

Mrs. Ramona

Dr. Shirish Gaonkar

Shri. Nilesh Prabhudessai

Mr. Remedios Costa

Shri. Loupinho Xavier

Adv. Chandan Shirodkar

Smt. Deepika D'Silva

Shri. Alvito

Shri. Siddesh Sidhaye

Shri. ]. Santano Rodrigues

Shri. Dinesh Desai

Dr. Agostinho Mesquita

Shri. Arturo De Souza

Dr. Nitin S. Naik

Shri. Manguesh Goankar

Dr. Elsa Da Costa

Shri. Mohan Kumar

Dr. Pratima Kesarkar

Shri. Pramod Narvekar

Dr. Saba

Shri. Sushant Naik

Dr. Arvind Haldankar

Shri. Owen Braganza- Assagao

Shri. Devanand Kavlekar

Shri. Nandakumar Bhagat
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Dr. Lata Gaude

Shri. Mario Fernandes

Dr. Sushant Naik

Ms. Hyacinth Aguiyar

Dr. Antonio Mascarenhas

Shri. Nanda Kumar Bhagat

Annexure II: Proposed Treatment Facilities in Waste Management

Adv. Kakodkar

Shri. Ganpat Siddhaye
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Sr. Proposed Project Estimat- Source of Proposed
No. Project Description | ed Cost Funding Current Status Timeline
1 | Enhancement | Recycle & 103.87 Proposed Environmental The project
of Integrated | Sorting Cr loan from Clearance granted |was scheduled
Solid Waste Line, Bank of from Goa State to commence
Management | Segregation, Maharashtra Environment in March 2020
Facility - Bio- Impact however due
Saligao (250 | methanation Assessment to administrati-
TPD +20%) and In Agency. ve and financial
Vessel Consent to approvals, and
Composting Establish obtained |COVIP 1_9
of Capacity from the Goa State pandemic and
of 250 TPD Pollution Control consequent
lockdowns,
S I approval is
Proposed GWMC will sign a e
power contract . completed by
generation agreement with end of June
after Concessionaire P
expansion is after Council of contract
24000 units Minister's agreement
per day approval is will be signed
accorded. with concessi-

onaire and the
project
construction is
expected to
commence
effectively post
monsoons i.e.
Sept 2020 and
to be
completed in
12 months,

for trial
operations
which requires
another 3
months' time.
Therefore, the
timeline for
the effective
operation of
expanded
Saligao plant
to 250TPD is
Dec 2021
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Sr. Proposed Project Estimat- Source of Proposed
No. Project Description | ed Cost Funding T A LTS Timeline
2 Integrated Recycle & 173.98 Loan from Environmental The project
Solid Waste | Sorting Cr National Clearance granted was
Manageme- | Line, Bank for by Goa State scheduled
nt Facility - | Segregation, Agriculture Environment to commence
Cacora (100 | Bio- and Rural Impact Assessment | in the month
TPD +25%) | methanati- Developme- Agency. of
on and In nt Consent to March 2020
Vessel Establish obtained | however due
Composting by Goa State to COVID 19
of Capacity Pollution Control pandemic,
of 100 TPD Board. consequent
Letter of Award has | lockdowns
Proposed been issued and the | and
power Concession monsoons,
generation Agreement has the work
shall be been executed. shall
10000 units Due to COVID 19, commence
per day Pandemic and post
consequent monsoons in
lockdown pre- September
construction work | 2020 and to

at the site was
suspended since
the mobilization of
men and material
to the site was
hampered due to
the lockdown.
However, the site
development works
such as levelling
and providing
stormwater drains,
ground
demarcation
/marking for
excavation etc. was
done.

be completed
in 18 months
i.e. March
2022 which
includes 3
months of
trial
operation
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Sr. Proposed Project Estimat- Source of Proposed
No. Project Description | ed Cost Funding T A LTS Timeline
3 Integrated Recycle & ~250 Cr | State Environmental The tender
Solid Waste | Sorting Government Clearance (EC) has |for Solid
Manageme- | Line, been granted by the | Waste
nt Facility- Segregation, Goa State Management
Bainguinim | Bio- Environment Facility at
(250 TPD methanati- Impact Assessment |Bainguinim
+20%) on and In- Agency. was
Vessel e Tender documents |proposed
Composting based on RFQ and |to be floated
of Capacity RFP is under final by December
of 250 TPD preparation and 2020 after
thereafter tender incorporating
Proposed will be floated. estimates of
power GSR 2019
generation and
shall be tweaking the
24000 units tender
per day document
accordingly
and work
towards same
shall
commence
April 2021

and expected
to be
completed in
18 months i.e.
October 2022
which
includes 3
months of
trial operation
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Sr. Proposed Project Estimat- Source of Proposed
No. Project Description | ed Cost Funding e Timeline
Solid Recycle ~300 State Tender for GWMC to
4 Waste & Sorting Cr Govern- conducting complete
Manage- Line, ment Rapid EIA EIA
Segregat- . .
ment ion. Bio- studieswas studies by
Facility e floated and on December
-Verna tion and approval, letter 2020.
(250 TPD In Vessel of Intent (Lol) to Upon
+20%) Compost the lowest grant of
g of bidder will be EC, GWMC
0?123651(61 y issued. shall float
TPD tender for
Propose SWMF 250
d power TPD.
generati
on shall
be 24000
units per
day
5 Construct Recyclin ~120 Built Own | GWMC has taken the The
ion & gofC& Cr Operate possession of revenue, | consultant
Demoliti D Waste and land under survey ShEILEL gl
on Waste through Transfer no 146/2,3,4,6 and ]f) Pfi Wlthlin
Manage- wet and after 20 Lol alel . S e
Curchirem Village in from taking
mer_lt_ Gle years Bicholim Taluka, possession
Facility - process. North Goa of the land
Bicholim admeasuring an and GWMC
(500 area of ~44,478 sqm | Shall float
TPD) on 12/06,/2020 for tender for
settingupa C&D setting up
Waste Management C& D Waste
facility. Managem-
ent Facility
Furthermore, by
GWMC consultant November
SINTEF, Scientific 2020 and
Research constructi
Organisation from on work
Norway is assisting towards the
GWMCin same shall
development & E
implementation of by January
new technologies in 2021 and
C&D Waste to be
Management. completed
in 18
months i.e.
July 2022
including
trial
operation.

ST. Proposed | Project Estimat- | Source of Proposed
No. Project Description | ed Cost Funding BTG E Timeline
6 Common 200 kgs Per | ~12Cr Built Own « Health Care The
Bio-Medical | hour Operate and Facilities (HCFs") construction
Waste incinerators. Transfer generate about 02 of the project
Treatment after 20 tonnes of BMW per was
facility years day and are being scheduled
(CBMWTF) disposed-off as per | to commence
the provision of the | in April 2020
Bio-medical Waste however due
Rules, 2018. to COVID 19
» Goa Medical College | pandemic,
(GMC) has consequent
commissioned lockdowns
incinerator since and
December 2019 monsoons,
having 100 Kg per the work
hour capacity, shall
wherein incinerable | -ommence
BMW collected from | i, the month
Governmentas well | ¢ September
as Private HCFs' is 2020 and to

treated.

In respect of setting-
up a CBMWTE letter
of Award has been
issued to M/s
Biotech Waste on
04" February 2020
and GWMC has
signed the
Concession
Agreement with M/s
Biotic Waste
Solutions Pvt. Ltd.
Delhi to set up the
Common
Biomedical Waste
Treatment Facility
at Kundaim
Industrial Estate.
Due to COVID 19
Pandemic and
consequent
lockdown
mobilization of men
and material at site
to commence work
has been
hampered/delayed.

be completed
in 15 months'
time i.e.
December
2021
including
trial
operation
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Sr. Proposed Project Estimat- Source of Proposed
No. Project Description | ed Cost Funding e S AL Timeline
7 | Common 25,000 TPA | ~90 Cr Built Own o Currently, the The laying of
Hazardous | Secured Operate and Hazardous Waste liners of the
Waste Landfill Transfer generate(yn the P 1" SLF was
Treatment (SLF) & 1.5 after 25 agagiféiclgfgggcg supposed to
Storage and | tonne/hr years norms or guidelines be completed
Disposal incinerators for recycling and in May 2020
Facility incineration at however due
(CHWTSDF) Maharashtra and to COVID 19
Kar_nataka pandemic,
* Environmental
Clearance has been consequent
granted by MoEF&CC | lockdowns
« Consent to Establish | and
has been granted by | oncoming
Goa State Pollution monsoons,
Control Board. ;
* As regard to setting- lt.he laying of
iners
up a Common HW ;
treatment and 16
storage facility at three months
Pissurlem industrial | of the dry
estate, it is informed | season,
that M/s Ponda hence the
Envirocare - an SPV laving of
of M/s SMS ) ying st
Nl liners for 1
Secured

(contractor) has
commenced the
erection of PEB-
structure of shed-1
on-site.

Temporary
laboratory facility
on-site has been
completed. Once the
administration
building is
completed, the
laboratory will be
shifted accordingly.
Due to COVID 19
Pandemic and
consequent
lockdown
mobilization of men
and material to the
site was
hampered/delayed,
so also laying of
liners got delayed.
Laying of liners of the
1% Secured Landfill
(SLF) will commence
post-monsoon.

Landfill (SLF)
shall
commence
post
monsoons i.e.
in the month
of

November
2020 and to
be completed
in by
February
2021. The
operations

of the Landfill
shall
commence
by

March 2021

Sr. Proposed Project Estimat- Source of Proposed
No. Project Description | ed Cost Funding T A LTS Timeline
8 10 TPD Sorting ~15Cr CSR from » GSPCB has granted Jan 2021
Biodigester | Line, Airport Consent to
& 10 TPD Segregation Authority of Establish for
Material and Bio- India (AAI) Chicalim 10 TPD
Recovery methanatio Biodigester.
Facility at n of e Tender of 10 TPD
Chicalim Capacity of Biodigester Plant
and 10 TPD was floated and
neighbour- Proposed opened on
ing 3 Village | power 16/06/2020.
Panchayat generation e Scrutiny of technical
shall be 750 documents is in
units per process.
day
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Annexure III: REGIONAL WATER SUPPLY SCHEMES

ADDITIONAL WATER SUPPLY SCHEMES - PRESSURE FILTERS

Name of the Regional Water Rated Capacity | Production Taluka C d

Supply Scheme (Source) in MLD in MLD aluka Lovere
1 2 3 7

Verna Water Supply Scheme

(Salaulim Dam) 10.00 10.00 Mormugao (Part)

Shivde Water Supply Scheme

(Ragada River) 1.00 0.82 Sanguem (Part)

Sanvordem Water Supply Scheme .

(Madei River) 1.00 0.30 Sattari (Part)

Paikul Water Supply Scheme :

(Valvanti River) 1.00 0.30 Sattari (Part)

Nagargao Water Supply Scheme .

(Madei River) 0.50 0.20 Sattari (Part)

Keri Water Supply Scheme :

(Anjuna Dam) 2.00 1.80 Sattari (Part)

Guleli Water Supply Scheme .

(Anjuna Dam) 1.00 1.00 Sattari (Part)

TOTAL 16.50 14.42

ADDITIONAL WATER SUPPLY SCHEMES - SPOT SOURCES

Name of the Regional Water Rated Capacity | Production Taluka C d
Supply Scheme (Source) in MLD in MLD aluka Covere
1 2 3 7

Assonora Water Supply Scheme Bardez &

(Tillari Irrigation Canal/ Kalna River) 92.00 104.00 Bicholim (Part)

Chandel Water Supply Scheme

(Tillari Irrigation Canal/ Kalna River) 15.00 16.02 Pernem Taluka

Podocem Water Supply Scheme Bicholim &

(Valvanti River) AL Al Sattari (Part)

Sankhalim Water Supply Scheme . .

(Valvanti River) 12.00 12.00 Bicholim (Part)

Dabose Water Supply Scheme .

(Madei River) 15.00 13.40 Sattari (Part)

Opa Water Supply Scheme . .

(Khandepar River) 142.00 119.80 Ponda & Tiswadi

Canacona Water Supply Scheme

(Ardhopond River) 15.00 8.00 Canacona Taluka

Salaulim Water Supply Scheme Sanguem (Part)

(Salaulim Dam) 260.00 260.00 (SQuepem Mormugao
alcete

Maisal Water Supply Scheme

(Maisal Dam) 10.00 10.00 Ponda (Part)

TOTAL 601.00 580.22
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Type of Spot Source | No. of Sources Rateiﬁ ;34311‘3];1 city Prodl\l,ll(;‘t]i)on in Taluka Covered
1 2 3 4 5

Tube Well 15 0.20 0.20 Canacona (Part)
Open Well 18 0.30 0.30 Canacona (Part)
Spring 06 0.80 0.80 Canacona (Part)
Tube Well 06 0.65 0.53 Sanguem (Part)
Open Well 13 0.50 0.48 Sanguem (Part)
Spring 05 0.28 0.13 Sanguem (Part)
Tube Well 23 0.90 0.80 Quepem (Part)
Open Well 03 0.20 0.18 Quepem (Part)
Spring 04 0.30 0.25 Quepem (Part)
Tube Well 14 0.31 0.31 Pernem (Part)
Open Well 17 0.56 0.56 Pernem (Part)
Tube Well 13 0.91 0.91 Sattari (Part)
Open Well 17 0.88 0.88 Sattari (Part)
Total 154 6.79 6.33
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PROPOSED PROJECTS: (110 MLD)

Financial
|| S e
Crores)
A NORTH GOA =
1 WTP at Porvorim (work is ongoing) 15 Bardez 27.00 2020
2 WTP at Chandel (work is ongoing) 15 Pernem 85.10 2022
3 WTP at Tuem 30 Pernem 88.00 2023
4 WTP at Assonora 30 Bardez 15.00 2022
5 WTP at Anjuna 5 Bardez 5.00 2023
6 WTP at Podocem 5 Bicholim 5.00 2020
Total 100
B SOUTH GOA -
1 WTP at Canacona Canacona 43.00 2023
2 WTP at Netravali 5 Sanguem 30.10 2023
Total 10
=
C E:;[i):la;::;ll(la{rsltazi f;g:(é 3:1d pipelines, network including (Z:ggl.go 2020-2025
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Annexure IV: Soil Classification and Soil Series

The following table gives information about Soil series, their area, classification and use.
Table: Details of Soil Series

;l;_ Soil Series i\(rl:a :_ ) Classification Present land use Suggested land use
1| aor | angro | Yo ne i
2 Batim 6,857 Eli:sl'uli:ffl:lplic Wetland rice ;{:ﬁiel: /Ezgg‘icfa?)?eds
in rabi
3 Bandoli 29,242 E[ljgﬁﬁgl }{E)Sic Pasture Land icni(;izl:;p‘/:}tgashew
4 Chapora 9,950 Eisrli(—):)oeaprgy TP Coconut, Mango etc fn?c?e(l)‘g}gpv:}tgashew
5 Dabolim 6,289 hg?;?&gggc Grazing land Szgii;{ ilj)itural
6 | Dande 7oy |evey Kanbaple | ThinForest asture | o220
cashew
7 Darbandora 5,247 ‘}/lirr}r,liftilr‘loe;,)gsgxm S\ziﬁsg;::}'igxpersed No change
8 Devabag 816 '(I:"i?;iyUsStl; ?1:;1{5 Thin forest fr?t?rsstp:)grlszdijith
cashew
o [ omne | mom [T || Iemeers
D R i R
LL etk LR ;FJ}s,EipCsamments (BT E;)acr(l)tr;}clito/ncsasuarina
12 | Karmali 3,034 gl;lsi?;’p[‘eigiisc Cashew ‘Ij':)ilt‘}els(':c;:l':zxpersed
13 | Kalangute 10,495 ,l;irr;;; qLquiI;ly' typic Wetland rice Wetland rice
14 | Karven 12,287 gg}éeg;:rlzﬂggils' Thin forest Szz}elsct;:}‘:z:;persed
5o | sse |l Wit | Wetandwith v
16 | Madgaon | 22860 | G TN TC s | withcashon | withcashen
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Annexure V: Sewerage and STP system

EXISTING SEWERAGE SCHEMES & STP’s

Zuarinagar Sancoale

Installed Treatment done
Name of the Sewerage Scheme Capacity in MLD | in MLD Area Covered
1 2 3 4

Sewerage Scheme for Panaji 125+15= 10.00 Panaji City, Mala, St. Inez,

Sewerage Scheme for Taliegao 27.50 Altinho, Miramar, Campal,

(part) Part of Taleigao,
Caranzalem &
surrounding

Sewage Treatment Plant at GMC Goa Medical College,

. 1.35 0.50 .
Bambolim Bambolim
Sewerage Scheme for 3 Wards of Sanquelim
. 0.80 0.30 o

Sanquelim (Part) Municipal area

Sewerage Scheme for Durbhat 1.00 0.30 Durbhat Village
Vasco City, Sada, Baina,
Mormugao, Mangor Hill,

Sewerage Scheme for Vasco 20.00 4.00 Dabolim Part and
surrounding

_ Margao City, Fatorda and
Sewerage Scheme for Margao 20+6.7=26.70 8.50 surrounding
S Treat t Plant at i
ewerage Treatment Plant a 1.00 1.00 Slum area of Zuarinagar

Sancoale

NTS Pythorid Plant at Porvorim,
Varkhande

0.08+0.05=0.13

0.08+0.05=0.13

Education Dept &
Surrounding, Varkhande

TOTAL

Ustropepts

) Typic .
17 | Mandavi 616 Ustipsamments Barren land Natural vegetation
Clayey- skeletal, Forest interspersed
18 | Metavada 18,409 1 1 ithic Dystropepts Forest with cashew
Fine, Ustoxic Coconut with
19 BED 13,592 Dystropepts Coconut intercrops
. Clayey- Skeletal, Forest interspersed
20 | Netravali SRl Ustroxic Dystropepts oSt with cashew
. Typic . .
21 Panaji 385 e Rice/Salt pans Wetland rice
) Loamy- Skeletal Forest interspersed
22 Padi 02 Ustoxic Dystropepts o with cashew
Fine Loamy. Ustic Coconut, arecanut,
23 | Pali 4,198 Dystrone i’S Rice/Pasture rice, sugarcane,
ystropep vegetables etc.
Clayey- Skeletal :
R ’ G land
24 aya 3,080 Lithic Ustrorthents razing lan Forest
Clayey- Skeletal .
. . ’ C t with
25 | Saligao 2,570 | Typic Pasture land in?c((:e(l)"?:o V:I
Kanhaplustults B
Very fine, Typic Forest interspersed
1,076
26 | Surla ’ Ustropepts Lasler with cashew
Clayey- Skeletal, Thin forest/ Forest/Natural
27 | Torse 52,005 | 1 ithic Dystropepts Grassland vegetation
Very fine, Fluventic . .
28 | Ugeum 5,451 Ustropepts Rice Wetland rice
Loamy- Skeletal
Vel ’ Forest/Grassland
e elge LEPE2 Lithic Ustrorthents orest/Grasslan Forest
Clayey- skeletal, Forest interspersed
30 | Verna Sl Lithic Dystropepts e with cashew
_ Clayey, Typic Coconut with
31 | Zaimolo 10,824 Paleustults Coconut intercrops
Very fine, Aqui
32 | Zuari 17,639 | .y 1he AAHIC Rice Wetland rice

1.*Excluding area covered by water bodies and rock outcrops
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78.48

24.73

Note: All the above STP’s are commissioned 2015 onwards and are designed for 30 years i.e. for 2045
onwards except 12.50 MLD STP at Panaji.
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SEWERAGE SCHEMES AND STP’s inProgress and Proposed

ADDITIONAL SEWERAGE SCHEMES - DPR’s Prepared

Itis proposed to cover all the major towns with sewerage network using appropriate technology, to achieve
total sanitation and clean environment in urban and rural areas. Provide sewerage network in all low-lying
unsewered areas followed by extension of the network to all unsewered areas. Studies have been done and
DPRs have been prepared for sewerage schemes for major cities/coastal areas, listed below along with

Name of the Sewerage STP Capacity Status Area proposed to Time
Scheme in MLD be Covered frame
1 2 3 4
Under Mapusa Municipal May
S Sch for M
e 540 construction area (Part) 2021
Sewerage Scheme for North
Coastal Belt (Calangute - 5.60 s . Calangute. ~ERppent. | Dee
Construction Surrounding 2021
Baga)
h f . d Panaji Patto area, M
gewerage Scheme for Panaji- 200 lCJn er _ Mala, Fontainhas and Zoaéfl
atto onstruction surroundings
Network .
P lat
Sewerage Shceme for 15.00 done, STP to be a:;:(;:én plateau Dec.
Porvorim taken up for surroundings 2021
construction
15 MLD STP at . .
Sewerage Scheme for Ponda, 8+ 15+ 15= Kavelem ins Ponda Municpal area, | Partial by
Curti. Kavelem & Band 38.00 d Curti (part), Kavelem | May
B ' under— and Bandora Village | 2021
construction
Colva Village,
gewcilr%ge Sclﬁgmle f:; Col\l/a - 7.50 [CJnder ) Gaundalim, Vanelim, 1;/[0357 1
outh Coastal Belt Phase onstruction Sernabatim (part)
TOTAL 73.50
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estimated cost.
Sr. No. New Proposals Amount in Cr. Time Frame

1 Sewerage.Scheme for Curchorem and its 155.88 2021-31
surrounding areas

2 Sgwerage Scheme for Siridao Palem village in 4784 2021-31
Tiswadi Taluka
Sewerage Scheme for Saligao, Nerul, Pilerne and

& Surrounding areas Ly AVLRT
Sewerage Scheme for Savordem and its

= surrounding areas szl Azl

5 Sewerage Scheme for Candolim and Surrounding 254,00 2021-31
areas

6. Sewerage Scheme for Bicholim and Surrounding 185.00 2021-31
areas

7. Sewerage Scheme South Coastal Belt Phase 11 534.36 2021-31
Sewerage Scheme Dabolim and its surrounding

e areas in MormugaoTaluka - Phase II 275.00 e
Sewerage Scheme for Marcela Town and

E Surrounding areas 256.00 AVPLRT
Sewerage Scheme for Old Goa (Heritage Site) and

1t Surrounding areas 2L 2021351
Sewerage Scheme for Valpoi Municipal town and

LIS Surrounding areas LT AVLRE
Sewerage Scheme for Pernem Muncipal area and

12 Surrounding agglomerates 75.00 szl

13. Sgwerage scheme for St.Cruz constituency in 37900 2021-31
Tiswadi-Taluka.
Sewerage Scheme Cortalim and its surrounding

12 areas in Mormugao-Taluka - Phase I 265.00 2011

Time frame
Total 3078.59 as per Availability
of funds

SAPCC for The State of Goa

191



Annexure VI: References

®©

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Chaturvedi, R. K,, ]. Joshi, M. Jayaraman, G. Bala, and N. H. Ravindranath (2012), Multi-model climate
change projections for India under representative concentration pathways, Curr. Sci., 103(7), 791-802.
Harris I, Jones PD, Osborn TJ, Lister DH (2014) Updated high-resolution grids of monthly climatic
observations - the CRU TS3.10 Dataset, International Journal of Climatology, 34 (3) 623-642

Bhatla R, Tripathi A and Singh R S (2016) Analysis of rainfall pattern and extreme events during
southwest monsoon season over Varanasi during 1971-2010; Mausam 67(4) 903-912

Solomon, S. et al. (eds), Contribution of Working Group I to the Fourth Assessment Report of the
Intergovernmental Panel on Cli- mate Change, Cambridge University Press, Cambridge, 2007, p. 996.
Krishna Kumar, K. et al., The once and future pulse of Indian monsoonal climate. Climate Dyn., 2010, 36,
2159-2170.

Bhatla R, Verma S, Pandey R, Tripathi A (2019) Evolution of extreme rainfall events over Indo-Gangetic
plain in changing climate during 1901-2010. J. Earth Syst. Sci. (2019) 128:120:
https://doi.org/10.1007 /s12040-019-1162-1

Kaur, S., Diwakar, S K., and Das A K (2017) Long term rainfall trend over meteorological sub divisions
and districts of India, Mausam, 68, 3:439-450

Kamat, N (2013) How Climate Change would impact Goa, Goa Today, April Issue

IMD (2013) State level climate change trends in India, India Meteorological Department, Ministry of
Earth Sciences, New Delhi, Meteorological Monograph No. ESSO/IMD/EMRC/02/2013

Reuter HI, Nelson A, Jarvis A (2007) An evaluation of void-filling interpolation methods for SRTM data.
Int.]. Geogr.Inf. Sci21:983-1008

Farr TG, Rosen PA, Caro E, Crippen R and others (2007) The shuttle radar topography mission. Rev
Geophys, 45:RG2004, doi: 10.1029/2005RG000183

Gerlitz L, Olaf Conrad, Axel Thomas, Jirgen Bohner (2014) Warming patterns over the Tibetan Plateau
and adjacent lowlands derived from elevation- and bias-corrected ERA-Interim data. Clim Res, 58:
235-246

Mishra V, D Kumar, AR Ganguly, ] Sanjay, M Mujumdar, R Krishnan et al (2014) Reliability of regional and
global climate models to simulate precipitation extremes over India, Journal of Geophysical Research:
Atmospheres 119 (15),9301-9323

Pai, D. S, L. Sridhar, M. R. Badwaik, and M. Rajeevan (2014), Analysis of the daily rainfall events over
India using a new long period (1901-2010) high resolution (0.25° x 0.25°) gridded rainfall data set,
Clim.Dyn.,d0i:10.1007/s00382-014-2307-1.

IMD (2019) Statement on Climate of India during 2018, Press Release, 16th January 2019, India
Meteorological Department, Ministry of Earth Sciences, New Delhi; accessed:
http://www.imd.gov.in/press_release/20190116_pr_404.pdf

Met Office (2015) Global climate in context as the world approaches 1°C above pre-industrial for the
firsttime. Met Office, UK

Wise, MA, KV Calvin, AM Thomson, LE Clarke, B Bond-Lamberty, RD Sands, S] Smith, AC Janetos, JA
Edmonds., Implications of Limiting CO2 Concentrations for Land Use and Energy., Science, 2009, 324,
1183-1186.

Riahi, K. Gruebler, A. and Nakicenovic N., Scenarios of long-term socio-economic and environmental
development under climate stabilization. Technological Forecasting and Social Change, 2007, 74, 887-
935.

Krishnan R, Sabin TP, Ayantika DC, Kitoh A, Sugi M, Murakami H, Turner AG, Slingo JM, Rajendran K
(2013) Will the South Asian monsoon overturning circulation stabilize any further? Climate Dynamics.
40:187-211.d0i:10.1007/s00382-012-1317-0

Goswami B, Venugopal V, Sengupta D, Madhusoodanan M.S, Prince KX,, Increasing trend of extreme rain
events over Indiainawarming Environment, Science, 2006,314, 1442-1445.

192 SAPCC for The State of Goa

21.

22.

IPCC (2012) Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Adaptation. A Special Report of Working Groups I and II of the Intergovernmental Panel on Climate
Change [Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K.
Plattner, S.K. Allen, M. Tignor, and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, UK, and
New York, NY,USA, 2012,582 pp.

Ghosh, Subimal, Das, D, Kao, S-C, Ganguly, A.R., Lack of uniform trends but increasing spatial variability
in observed Indian rainfall extremes, Nature Climate Change, 2012,d0i:10.1038/nclimate1327.

SAPCC for The State of Goa 193



Annexure VII: Minutes of the 16" meeting of National Steering

Committee on Climate Change (NSCC) held on 24" August 2022.

No. 14/08/2017-CC
Government of India
Ministry of Environment, Forest & Climate Change
Climate Change Division

Fifth Floor, Vayu Wing
Indira Parvavaran Bhawan
Jor Bagh Road,

New Delhi-110003

26" September, 2022
Subject: 16™ Meeting of National Steering Committee on Climate Change (NSCCC)-reg.

The minutes of the 16" meeting of National Steering Commitiee on Climate Change
(NSCCC) held under the chairpersenship of Secretary (EF&CC) on 24™ August 2022 at 4.30

P.M. through hyvbrid mode is enclosed for kind informarion.
ngs%..,,ﬂ

(Amit Raj)

Director (CC)

Tel/Fax: 011-20819251
Email: amit raj L97%@gov.in

To
All Members of National Steering Committee (List attached)
Copy to:

1. PPS to Secretary (E&FCC), MoEFCC

2. PPS 1o AS (RS), MoEFCC
3. PS5t S (NKS), MoEFCC
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Minutes of the 16'™ National Steering Commitiee on Climate Change held
under the Chairpersonship of Secretary (EF&CC) on 24.08.2022

The sixteenth meeting of the National Steering Committee on Climate
Change (NSCCC) was held on 24th August 2022 at 4.50 PM through Hybrid Mode
under the Chairpersonship of Secretary (EF&CC). The agenda of the Meeting is
placed at Annexure—A. The list of participants is placed at Annexure-B.

2, Secrctary EF&CC and Chair of NSCCC, weleomed all the participants, and
directed Joint Secretary (CC) to initiate discussion as per agenda.

Agenda 1 - Action laken reporl on the 15th National Steering Comunitice
Meeting held on 28.10.2020.

3. In respect of the ATR, in compliance to Para 3.iv of the 15th NSCCC Meeting
held on 28.10.2020, the Joint Secretary informed that Chairman of NSCCC had
directed not to release any further funds in the Resional Project, titled "Climate
Resilience Building among Farmers through Crop Residue Management”, being
implemented under the National Adaptation Fund on Climate Change in the States of
Punjab, Harvana, UP & Rajasthan State (Annexure I). The Members agreed to
the post facto approval of NSCCC for closure of this project.

e In compliance to the Para 3.v. of the 15 NSCCC, NABARD informed that
they have developed and launched a Climate Change Portal for monitoring all
climate change projects including National Adaptation Fund on Climate Change
(NAFCC), Adaptation Fund (AF) and Green Climate Fund {GCF). A mohile app has
also been developed for field level monitoring of the projects,

Agenda 2 - Approval of revised State Action Plan on Climate Change
(SAPCC) documents submitted by the States/UTs: Brief presentation by
the Slales

i Joint Secretary, Climate Change, MoEFCC informed that four States Goa,
Odisha, TTimachal Pradesh and Gujarat had submitted their SAPCC after the review
of the Expert Committee on Climate Change on 3¢ March 2022, Goa had prepared
the SAPCC for the first time whereas Odisha, Himachal Pradesh and Gujarat had
revised their existing SAPCC based on the SAPCC guidelines issued in the year 2019
from the Ministry. Each of the States made presentation hefore the Committee
alongwith compliance to the recommendations made by the Expert Committee on
Climnale Change.

6. Responding to the presentation of SAPCC by Gea, the Chair asked to
highlight the prioritv and financial allocation accorded within the five pillars -
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Transportation, Power, Agriculture, Forest sector and waste management.
NABARD informed that a request has been received from Goa for having a NAFCC
project. NDMA advised to include organic linkages of disaster management with
evelones, Ministry of Power mentioned that the expenditure patterns should be
clearly demarcated. DARE mentioned that for the agricultural interventions, State
needs to be in touch with the ICAR- Central Coastal Agricultural Research Institute.
DST suggested to have synergy with the support being provided from the climate
change cell of DST for the activities mentioned in the SAPCC. In response, the Stale
mentioned that all such suggestions and observations are being taken up in the
SAPCC. The Committee approved the Goa SAPCC in principle but advised
to specify the financial allocations identified within the sectors in the SAPCC. Also
to avoid duplication the SAPCC should specify the support received from the Cenlral
and State Government Departmental initiatives and ensure better convergence for
having more impact.

il Gujarat after making the presentation on revised SAPCC, as a response Lo Lhe
Committee, mentioned that the core elements under mitigation and adaptation
included in the SAPCC are renewable energy, waler resources, agriculture, disaster
management, coastal and desert regions, rural and urban livelihoods, biodiversity,
forest sector, infrastructure and industry and health sector. The Commillee
approved the revised SAPCC of Gujarat.

8. Responding to the presentation made by the Stale of Himachal Pradesh, The
Chair advised o check whether the design of Sustainable infrastructure had been
included in the SAPCC, especially the roads and highways which are highly
vilnerable to landslides and (lash floods. The Chair also advised to check whether
the sustainability of roads and highways in the context of climate vulnerability had
been addressed in the State by any other scheme of the Central/State Government.
If nol, then it was advised to include the design of sustainability of the roads and
highways in the SAPCC. Tn context of energy sustainability approach, Ministry of
Power advised to connect with the Department of Energy in the State to gel some
important demand side measures, so as to form part of the energy policy. The
Committee accorded in principle approval to the revised SAPCC of
Himachal Pradesh.

9. Odisha State in the presentation mentioned that they identified 12 sectors
viz: Agriculture, Coast & Disaster management, Energy, Fisheries & ARD, Forestry,
Health, Industries, Mining, Transport, Urban Development, Water Resources,
Waste Management. Responding to Ministry of Power, the State mentioned that
under the Mining sector major measures prioritized are green belt development and
formation of avenue plantation for reducing the heat island impact. After the
presentation, Chair of the Committee eomplimented Odisha for following a
comprehensive and cohesive approach where macro to micrn activities have heen
brought out ineluding the budgeting part. NABARD suggested that the competencies

SAPCC for The State of Goa

197



developed by the State Governments through the SAPCC may be taken up for
mainstreaming into the planning for other relevant areas and Departments.

The Committee approved the revised SAPCC of Odisha and
suggested the States to follow the suggestions made by the Committee,

Agenda 3 - A brief presentation on NAICC projects by NIE (NABARD) to
appraise the overall project progress to the Committee.

10.  National Implementing Entity {NIE) of National Adaptation Fund for
Climate Change (NAFCC), National Bank for Agriculture and Rural Development
(NABARD) made a presentation on overall progress in implementation of NAFCC.
Koy highlights of the presentation were as follows:

i 30 projects, including two regional projects, have been sanclioned under
NAFCC, Total sanctioned projeet cost for these 30 projects is Ra 847.48 or.
i As on 18.08.2022, a sum of Rs 570.83 crore was released by MoEFCC to

NABARD. NABARD in turn released a sum of Rs 511.45 erore to the Executive
Entities (EEs) in States/UTs. Eleven states have utilized above v5% of the grant,
eight states have utilized between 51%-75% of the grant; seven states have utilized
between 26%-50% of the grant and in four states utilization is below 25%.

i There were delays in implementation mainly due to initial operational
requirements like opening of separate project specific bank account; requests for
changes in components of project; inter-departmental coordination issues and
country wide lockdown due to covid pandemic.

Agenda 4 - Proposal jfor consideration for extension/component
changes of the NAFCC projects since last Steering Commillee meeling:
Post  fuacto approval of NSCCC itoe the projecis given
exiension/component change since the last Steering Commitlee Meeting

11, JS(CC) informed the Committee that the Ministry had received proposal for
extension/component changes in the NAFCC projects from the States of Himachal
Pradesh, Maharashtra and Gujarat (Annexure- II). The proposals presented before

11.1. For the ongeing NAFCC project in Himachal Pradesh -
i. No-cost extension for 153 months up to 415t March 202y
ii. Utilize the balance funds in additional climate change adaptation focused
activities in the project area

11.2, For the engoing NAFCC project in Maharashtra -

i. No-cost extension up to 31st March 2023,
ii. Areaexpansion of following components
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a. Area expansion of drip/sprinkler component in all the villages of Nadurbar
district and all the villages of Devulgain Raja tehsil of Buldhana district

b. Area expansion of Farm Pond lining and Plastic Mulching component in all
the villages of Navapur tehsil of Nadurbar district and all the villages of
Devulgain Raja tehsil of Buldhana district

11.53. For the ongoing NAFCC project in Gujarat -
i. Revision in physical target under Micro Irrigation Scheme from 460 ha to 405 ha
without changing the sanctioned budget of the component.

The above three proposals of Himachal Pradesh, Maharashtra and
Gujarat mentioned at 11.1, 11.2, 11.3 were approved by the Committee.

12, JS (CC) apprised the committee that Post facto approval of NSCCC is
required for the twenty-one projects given extension/ component change since the
last 15th NSCCC Meeting. These proposals had the recommendation of the State's
Chief Secretary / State Level Steering Committee of Climate Change as well as that
of the National Tmplementing Entity. To avoid any delays in project execution, these
21 projects were accorded concurrence by Secretary (EFCC) in the capacity as
Chairperson of the National Steering Committee, subject to post-facto approval of
NSCCC. JS said that the extension/component changes in the 21 projects are
presented for post facto approval of the NSCCC. The Commillee accorded post
facto approval to the twenty-one (21) projects (Annexure-111).

13.  The meeting ended wilth thanks Lo Lhe Chair,

kiR
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Annexure-A

16th meeting of National Steering Committee on Climate Change
(NSCCC) through Hvbrid Mode under the Chairpersonship of
Secretary (EF&CC)

Date: 24" August, 2022
Time: 4.20 P.M,

Venue: Kaveri Hall, 4" Floor, Prithvi Wing, Indira Parvavaran
Bhawan, New Delhi

Agen da

1. Action taken report on the 15th Naticnal Steering Committee Meeting
held on 28.10.2020.

2. Approval of revised State Action Plan on Climate Change [(SAPCC)
documents submitted by the States/UTs: Brief presentation by the States

3. A brief presentation on NAFCC projects by NIE (NABARD) to appraise
the overall project progress to the Commitlee,

4. Proposal for consideration for extensionf/component changes of the
NAFCC projects since last Steering Committee meeting: Post facto
approval of NSC to the projects given extension/component change since
the last Steering Committee Meeating

5. Any other ltems with the approval of the Chair.
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Annexure B

Meeting of the Sixteenth National Steering Committee on Climate
Change held on 24.08.2022 (Hybrid Mode) at 4.30 P.M. at Kaveri
Hall, 4™ Floor, Prithvi Wing, Indira Parvavaran Bhawan, New Delhi

List of Participants

\'r"l

q.
10

11.
12,
13.
14.

15.

16.
17.
18.

19,
20,
21,

22.

23

Ms Leena Nandan, Secretary, MoEFCC - In Chair

Shri Neelesh Kumar Sah, Joint Secretary, MoEFCC

Shri Amit Raj, Director, MoEFCC

Shri Ajay Tewari, Additional Secretary, Ministry of Power, Imail as-
powerd@nic.in

Shri. Kunal Satyarthi, Joint Secretary/Advisor (Policy & Plan), National
Disaster Management Authority (NDMA), Email
kunalsatyarthi@G@gmail.com

Dr. Ashok Kumar, Director (BEE), Ministry of Power, Email
kumara@heenet.in

Dr Misha Mendiratta, Scientist ¢/ Adviser, DST, Email nishaG7@nic.in

Dr Dhura Ram, Additional Commissiioner, NRM, Department of
Agriculture and Farmers Welfare, MoA&FW, Email dram.1965@gov.in
Shri J. K. Jethani, MNRE, Email jethani.jk@nic.in

Shri J.P. Singh, Deputy Secretary, NWM, Ministry of Jal Shakti, Email
jp.singhe22@nic.in

Shri R. K. Singh, Deputy Secretary, MoRD, Email singh.rkz@nic.in

Dir. 8. Bhaskar, ADG, ICAR, DARE, Fmail adgagrnandaf@gmail.com

Shri Ashwini Kumar MolTUA, Email kumar.ashwinif@nie.in

M.V.Ramana Murthy, Advisor, Mission Director, Deep Ocean WMission
Ministry of Earth Sciences, Prithvi Bhawan, opposite India Habilal Centre Lodhi
Road, Mew Delhi 110003, Email mvr'{-:_:]tw.c*.‘.'.gn'u'.in

Dr Bhushan Tyagi, Joint Commissioner (RGM), Department of Animal
Husbandry & Dairying, Email acsheep@nic.n

Guest, ddg_edu@ictre.org

KD, ddg_edui@ictre.org

Dr, Pradip Sarmokadam, MS GSBB, Nadal Officer, Goa State Biodiversity
Board  (GSBR), Department of  Science, Technology  and
Enviranment, Goa, Email goanbiodiversily@gmail.com

Director (Environment & CC)), dir-env.goa@gov.in

Dr. Rajiv Kumar Chaturvedi, rajiveitgoa.bits-pilani.ac.in

Dr Suraj Pandey, Consultant — Climate Change, NABCONS, Email -
suraj.pandey@nabcons.in

Ms. Anshumani Pandey, Associate Project Consultant, NABCONS, Fmail:
- anshumani, pandsv@nabeons.in

shri Shwetal Shah, Technical Adwviser - Climate Change Department,
Government of Gujarat, Email tacedi gujarat. gov.in
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24 Shri Suresh Attri, Principal Scientific Officer (Env.), Deptt. Of
Environment, Science and Technology, Govt. of Himachal Pradesh,
Himachal Pradesh, Email sattri-env-hp@nic.in; s.attrigohp @ gmail.com

25, Shri Lalit Jain, Director, Deptt. Of Environment, Science and Technology,
Govt. of Himachal Pradesh, Himachal Pradesh, Email dbt-hp@nic.in

26. Shr1 Deben Kumar Pradhan, Special Secretary, Forest, Environment and
Climate Change Department, Government of Odisha, Odisha, Email
susantaifs@gmail.com; direnvodisha@gmail.com

27. Ms Rakhee Sadhu, Email dsppi@ndma.gov.in

28. Shri Anuj Tiwari NDMA, Email anujtiwari.ndmaigmail.com

29. Shri Anshiv Verma- Y — NWM, email anshivverma@gmail.com

30. Ms Purvi Joshi - Consultant, WM, MoJS, Email
jushipurvirgoyi@gmail .com

a1 moefee moefee, moefec@gov.in

32.8hri Biju Abraham, Consultant, MoEFCC, Email biju.abraham@ nic.in

33, Ms Anushree Tripathi, Consultant, MoEFCC, Email
anusnreetripathi@gov.in

34.8hri  Santosh  Kumar  Singh, Consultant, MoDLFCC, Email
santoshkumarz7ienic.in

55. Ms Mini Maurya, Consultant, MoEFCC, Email mini.maurva@gov.in

56.Ms Kanika Grover, Consultant, MoEFCC, Email kanika.grover@nic.in

37. Ms Bharti Sareen, Consultant, MoEFCC, Email bharatisareen@gmail.com

MNational Implementing Entity (NABARD)

1. Shri CSR Murthy, Chief General Manager, NABARD Head Office, Email
csr.murthy@nabard.org

2. Shri Sukanta Kumar Sahoo, Deputy General Manager, NABARD Head
Office, Email sukanta.sahoo@nabard.org; fsdd @nabard.org

3. Smt. Anjali Kandpal, Asst. Manager, NABARD Head Office, Fmail
anjali. kandpal@nabard.org

4. Shri Muhammed Raneef, Project Manager, NABARD Head Office, Email

muhammed. raneef@nabard.org

Shri Avinash M. Pantawane, AGM, NABARD Regional Office, Arunachal

Pradesh, Fmail am.pantawanei@nabard.org

6. Annapurna Vishwas Kekare, AM, NABARD Regional Office, Assam, Email
av. kekare@nabard.org

7. Bhri Susanta Chakraborty, DDM -Golaghat, NABARD Regional Office,
Assam, Email: golaghat@nabard,org: sdd.guwahati@nabard.org

8. Vibhor Kumar, AGM, NABARD Regional Office, Bihar, FEmail

ibhor.nabardérgmai » fzdd.patna@nabard.org

g, Sumeet Tszering, AM, NABARD Regional Office, Bihar, Emazil
sumeet.tsering@nabard.org

1o, Shri Sarda Nath, DGM, NABARD Regional Office, Chhattisgarh, Email
sarda.nath@nabard.org; fsdd.raipur@nabard.org

11. Shri Ananta Shinde, AM, NABARD Kegional Office, Chhattisgarh, Email
ab.shinde@ nabard.org

k) |

i 1]

202 SAPCC for The State of Goa

12, Shri M P Pahadsingh, DGM, NABARD Regional Office, Gujarat, Email
mahesh.pahadsingh¢@nabard.org; fsdd.ahmedabadi@nabard.org

13. Shri Vishal Sharma, AGM, NABARD Regional Office, Gujarat, Email
vishal.sharmaz2@nabard.org

14. Ms. Anita Meena, AM, NABARD Regional Office, Gujarat, Email
anita.meena@nabard.org

15. Shri Sudhanshu K K Mishra, CGM, NABARD Regional Office, Himachal
Pradesh, Email skk.mishra@nabard.org; shimla@nabard.org

15, Shri R K Agrawal, DGM, NARARD Regional Office, Himachal Pradesh,
Email rl.agarwal@nabard.org

17. Ms Sonika Rana, Asst. General Manager, NABARD Regional Office,
Jammu & Kashmir, Email sonika.rana@nabard.org; jammu@nabard.org

18. Shri Rakesh Kumar, Assistant Manager, NABARD Regional Offiee,
Jammu & Kashmir, Email rakesh . kumar@nabard.org

19. Ms Anwita D Surin, DGM, NABARD Regional Office, Jharkhand, Email
anwita.surin@nabard.org; ranchi@nabard.org

20.Ms Puja Bharti, Manager, NABARD Regional Office, Jharkhand, Email
puja.bharti@nabard.org

21. Dr. K 8 Mahesh, GM, NABARD Regional Office, Karnataka, Email
fsdd.bangalore@nabard.org; dit.bangalore@nabard.org

22.5hri D Sumana, AGM, NABARD Regional Office, Karnataka, Email
fsdd.bangalore@nabard.org

29.5hri Dr K Subramanian, Deputy General Manager, NABARD Regional
Office, Kerala, Email k.subramanian{@nabard.org,;
fsdd.trivandrum @nabard.org

n4.8mt, K R Asha, Assistant General Manager, NABARD Hegional Office,
Kerala, Email asha.r@nabard.org

25.5hri Ravi Kumar J, Assistant Manager, NABARD Regional Office, Kerala,
Email ravikumar jujjurui@nabard.org

26.Shri Malava Kumar Meher, AGM, FSDD, NABARD Regional Office,
Madhya Pradesh, Fmail fsdd.bhopali@nabard.org;
fsdd.bhopal@nabard.org

27.5hri Sachin Kamble, DGM, NABARD Regional Olfice, Maharashtra, Email
sachin kamblegnabard.org; fsdd.pune@nabard.org

28.8hri Shivappa Petlur, AM, NABARD Regional Office, Maharashtra, Email
shivappa.petlur@nabard.org

2g, Dr. Prabhudatta Sahoo, GM/OIC, NABARD Regional Office, Meghalaya,
Email prabhudatta.sahoo@nabard.org

20.8mt. Sweta Kumari, AGM, NABARD Regional Office, Meghalaya, Email
sweta, kumari@nabard.org

31, 8hri Gautam Barman, Asst. General Manager, NABARD Regional Office,
Mizoram, Email gautam.barman@nabard.org

a2, Mizoram Nabard, iaizawl@nabard.org

33.5hri Ratan Singh, Asst. Manager, NABARD Regional Office, Mizoram,
Email ratan.singh@nabard.org

3. 8Shri Pauliankap Bultz, DGM, NARARD Regional Office, Nagaland, Email
panliankap.bulte@nahard.org; dimapur@nabard.org
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35. Shri Donald M. Sangma, AM, NABARD Regional Office, Nagaland, Email
donald.sangma@@nabard.org

36.5hri Rabindra Hansdah, Asst. General Manager, NABARD Regional
(Office, Odisha, Email rabindra hansdah@nabard org

57. Shri Shaikat Dey, Asst. Manager, NABARD Regional Office, Odisha, Fmail
shaikat.dey@nabard.org

18.5hri Santosh Ramteke, AGM, NABARD Regional Office, Puducherry,
Email santosh.ramtakei@nabard.org

39.Ms Reshna OP, AM, NABARD Regional Office, Puducherry, Email
reshna.op@nabard.org

40.Ms Arpita Bhattacharjee, DGM, NABARD Regional Office, Punjab, Email
arpita.bhattacharjee@nabard.org; tsdd.punjab@nabard.org

41. Shri Vishvjeet Tholia, AM, NABARD Regional Office, Punjab, Email
vishvject.t@nabard.org

42.5hri H K Sablania, (M, NABARD Regional Office, Punjah, Email
hk.sablania@nabard.org

43.5hri Raj Kiran Johri, AGM, NABARD Regional (Office, Punjab, Email
raj.johri@nabard.org

44.5hri Ajay Kumar Sinha, Deputy General Manager, NABARD Regional
Office, Rajasthan, Email ajay.sinha@nabard.org

45 . Ms Amita O Sankhwal, Assistant Manager, NABARD Regional Office,
Rajasthan, Email amita.sankhwal @nabard.org

46.Ms Swati Tiwari, AGM, NABARD Regional Office, Telangana, Email
awati.tiwari@nabard.org

47, 5mt, Swati Karki, AGM, NABARD Regional Office, Uttar Pradesh, Email
swati.karki@nabard.org; fsdd.lucknow@nabard.org

48.5hri Arobinda Kr. Sarkar, Deputy (General Manager, NABARD Regional
Office, West Bengal, Email dpd.fs. kolkata@nabard.org

Fxreculive Enlily under NAFCC

1. Shri D. Doho Robin, Director (Env.) & Project Cocrdinalor (NAFCC),
Department of Environment, Forest & Climate Change, Govt. of
Arunachal Pradesh, Arunachal Pradesh, Email robindohu@gmail.com

2. Shri Jatin Sharma, Director, Kaziranga National Park & Tiger Reserve,
Assam, Email dirkaziranganp@gmail.com

5. Shri Ramesh Gogoi, DFO, Eastern Wildlife Division, Kaziranga National
Park & Tiger Reserve, Assam, Email dirkaziranganp@ gmail.com

4. Shri Narendra Moehan, Dy Director, BAMETI, Nodal Officer, BAMETI,
Agri Department, Govl, of Bihar, Bihar, Email bameti.bihar@gmail.com

5. Smt Praneeta Paul, Chief Conservator of Forest (1FS), Chhattisgarh State
Centre for Climate Change, Chhattisgarh, Email
chhattisgarh.seec@gmail.com

6. Dr. Anil Shrivastava, Research Associate, Chhattisgarh State Centre for

Climate Change, Chhattisgarh, Email chhattisgarh. scec@email. com

Shri Ro K. Sugoor, IFS, Addl. Principal Chict Conservator of Forests

and Director, GEER Foundalion, Gujarat, Email dir-geer@gujarat.gov.in

+a
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17,

18,

19,

20.

21.

22,

23,

Shri Vikram Singh, Project Manager, GEER Foundation, Gujarat, Email
vsingh217@gmail.com

Ms. Meghal Shah, Project Coordinator, GEER Foundation, Gujarat,
Email meghalshahzo4@gmail.com '

Shri Sanjay Dhar, Programme Officer, Agriculture Dept, Govt. of J&K,
Jammu & Kashmir, Email sewasanjay@gmail.com

Ms Gurmeet Singh, Jr. Agrieulture Extension Officer, Agriculture Dept,
Sovt, of J&K, Jammu & Kashmir, Email neetuagrioo@gmail.com

Shri Sanjeev Kumar, 1FS, APCUF, Dept. of Forest, Govt. of Jharkhand,
Jharkhand, Email apecef-campa@ gov.in

Dr. Shivarudrappa, Project Director, Karnataka Livestock Development
Agency(KLDA),  Govt. of  Karnataka,  Karnataka,  Email
pdkldabangalore@gmail.com

Smt. Smitha.B.S, Joint Executive Director, ADAK -EE, Kerala, Email
aquaculturekerala@vahoo.co.in

Shri. Soniraj.N, Fisheries Extension Officer, ADAK-EE, Kerala, Email
aquaculturekerala@yahoo.co.in

Shri Dr. Jude Immanuel, Scientist — F, Directorate of Environment &

~Climate Change (DoECC), Kerala, Email envt.dir@kerala.gov.in

Shri Lokendra Takkar, Coordinator, SKMCC, EPCO, Madhya Pradesh,
Email epcocce@gmail . com

Smt A. Sreelakshmi, TExecutive Director, Fench Tiger Conservation
Foundation & Conservator of Forest, Maharashtra Forest Departmoent,
Maharashtra, Email edpenchfoundation@mahaforest. gov.in

Shri Pandurang Shelke, Joint Director of Agriculture, Dept. of Soil
Conservation and  watershed management, Maharashtra, Email
jdasoil@rediffmail.com

Smt. Sangita Mane, Additional CEOQO, Vasundhara Watershed
Development Agency, Maharashtra, Email vslnapune18@gmail.com
Smit. Shital Thorat, Tech, officer, Dept. of Soil Conservation and
watershed management, Maharashtra, Email jdasoil@ redillmail.com
Shri Nigel J S Kharmalki, Planning Officer, Department of Soil & Waler
Conservation, Govt. of Meghalaya, Meghalaya, Email
nigeljiskgegmail.com megsoil4ge@gmail.com

Shri R, Vanlalehhuanga, Deputy Director, Dept. of Agriculture, Govt. of
Mizoram, Mizoram, Email agrimizoram@gmail.com

Smt.  Temsuinla, Jt. Director, SARS, Nagaland, Email
temsuinlajr@gmail.com

Shri Ashok Kr. Naik, Executive Engincer, Minor lrrigation, Govt. of
Odisha, Odisha, Email semidivision_khariar@rediffmail.com

Shri Raghunath Mishra, Asst. Executive Engineer, Minor Irrigation,
Govt, of Odisha, Odisha, Email cemidivisionkhariari@gmail.com

Dr. R. Sagaya Alfred, Sr. Scientific Officer, DSTE, Puducherry,
Puducherrv, Email ssodste.py@gov.in

. Shri K. Kalamegam, Environmentzl Enginecer, DSTE, Puducherry,

Puducherry, Email eedste pviigov.in
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Shri 5. Pannerselvam. JRF, DSTE, Puducherry, Puducherry, Email
panner618g@gmail.com

Dr. Jatinder Kaur Arora, Fxecutive Director, Punjab State Couneil Tor
Science & Technology, Punjab, Email Jkarorazo@rediffimail.com

Dr. Priptpal Singh, Additional Director, Punjab State Council tor Science
& Technology, Punjab, Email pritpal.pscsté@gmail.com

Dr. Rupali, Scientist-C, Punjab State Council for Science & Technology,
Punjab, Email rupali.bal@punjab.gov.in

Punjab State Council for Science & Technology, meetpsest@gmail.com
Shri Sanjai Prakash Bhadu, DCF, Department of Forest, Barmer. (EE),
Rajasthan, Email def. bmr.foresti@rajasthan.gov.in

. Shri  Sudheendra Shekhar Viya, Superintending Engineer WCDC

Banswara, Department of Watershed and Soil Conservation, Banswara,
(EE), Rajasthan, Email sewdsc.banswarag rajasthan.gov.in

Dr  J Sesha Srinivas,  Senior  Scientist, EPTRI, Telangana,
Imail jssvaseptriegmail.com

Shri P. P, Singh, Chief Conservator of Forest, Bundlekhand Zone, Jhansi,
Dept. of Forest, GoUD*, Uttar Pradesh, Email cefjhansi@gmail.com;
ppsifsiz@gmail.com

Smt. Nandini Ghosh, IAS, Spl. Commissioner, Department of Urban
Development & Munieipal Affairs, Govt. of West Bengal, West Bengal,
Emuail ce_medte@yahoo.com;medslgdivé vahoo.com;
nandinighosh.jsudma@gmail.com
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Post facto approval of NSCCC for the closure of Regional Project (for
Punjab, Haryvana, UP & Rajasthan State) regarding - Climate
Resilience Building among Farmers

Management,

Annexure-1

Project Name

‘Climate  Resilience Building among
Farmers through Crop Residue
Management’

through Crop Residue

Project Duration

3 vears ( 23.02,2018- 22,02.2021}

Project Location

Major Project Components

Sanclion Le llt:r-]_}ul_:_:

Lead Departments

Project Extension (if any)

Total Grant Assistance
Sanctioned (INR)

Punjab, Haryana, Rajasthan & Uttar
Pradesh

| (i) Awareness Creation by NABARD; (ii)

Diversification by State Governments; (i)
In- Situ managemenl ol crop residue; (iv)
Provision  of  machineries/implement

| related to residue management and (v)

Fodder banks

29.02,2018 _

i. Punjab — Depariment of Agriculture
(DoA) & Punjab Couneil for Science &
Technology

ii. Harvana — Department of Agriculture
(DoA)

iii.Rajasthan — Department of Agriculture
(DoA) and Dept. of Animal Husbandry

iv.Uttar  Pradesh - Department of

Agriculture (DoA) and TP State Bio —
Fnergy Development Board

This is a non-starter project. No proposals

were received for the extension.

120,56,00,000

Amount Received by
NABARD from MoEFCC
(INR)

60,33,00,000

Amount released by
NABARD to  Executing
Entity (EE) (INR)

44,05,78,254

Percentage of  utilized
amount by LI against

sanectioned amount

21.3

2, Under (NAFCC), the regional project on 'Climate Resilience Building amoeng
Farmers through Crop Residue Management’ was approved on 28th December
2017 at a total cost of Rupees 120,66 Cr for a period of 3 vears (01.04.2018 to
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31.03.2021), The project is being implemented in the Stztes of Punjab, Haryana
and partly in Rajasthan and Uttar Pradesh,

9, The project was reviewed in the wvirtual Meeting organized under the
Chairpersonship of Joint Secretary (Climate Change), MoEFCC on 17th July
2020 and 1st March 2021, Despite the suggestions provided in the review
meetings, the project progress remains unsatisfactory.

4. 'The project is due for completion on 315t March 2021; however, it remained
as a non-starter in Rajasthan as well Uttar Pradesh and progressed with a slow
pace in Punjab and Haryana, Considering the status of the project, a view
has been taken on 22" March 2021 by the Secretary MoEFCC and
Chairman, National Steering Committee on Climate Change that no
further funds will be released under this project by anyone. Further
Ministry has issued letter dated 26™ March 2021 to NABARD and requested to
send the Project Closure Report.

WEEELE
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Annexure- [

THREE EXTENSION/COMPONENT CHANGE PROPOSALS PLACETD
' BEFORLE THE NSCCC '

| ¢ Proposal for No-Cost extension and additional components of
NAYCC project on “Sustainable Livelihoods of Agriculture -
Dependent Rural Communities in Drought Prone Distriet of
Himachal Pradesh Through Climate Smart Solutions" in Himachal
Pradesh.

The Executive Entity (EE) of Himachal Pradesh has submitted proposal of
no-cost extension for 15 months up to 31st March 2023 and utilise balance funds
in additional climate change adaptation focused activities for NAFCC project on
“Sustainable Livelihoods of Agriculture - Dependent Rural Communities in
Drought Prone District of Himachal Pradesh Through Climate Smart Solutions”.

2. The project details are given below:

Project Name Sustainable Livelihoods of Agrieulture - Dependent
Rural Communities in Drought Prone District of
Himachal Pradesh  Through  Climate  Smart

Solutions
Project phasing 5 years (January 2016 to December 2020)
First extended upto Dee 2021
Project Location 12 blocks (Pachhad, Sangrah and Paotna) of Sirmour

district of Himachal Pradesh B

Executing Department  |Department  of  Environment,  Science  and
Technology, Government of Himachal Pradesh

Present Proposal ~ ifi. No-cost extension for 15 months up to 315t March
50273

iv.  Utilize the balance funds in additional climate

change adaptation foeused activitics in the projeet
| area

4. The proposal is approved by the SL3C and recommended by NABARD.

SAPCC for The State of Goa

209



II. Proposal for No-Cost extension and area expansion of
components of NAVFCC project on *“Efficient Water Management and
Agriculture Technology Adoption for Climate Adaptive and Resilient
Farming Svstem in 51 villages of Nandurbar and Buldhana Districts
of Maharashtra State ",

The Fxecnfive Entity (FE) of Maharashtra has submitted propasal of no-
cost extension up to 31st March 2025 and area expansion of components for
NAFCC project on “Efficient Water Management and Agriculture Technology
Adoption for Climate Adaptive and Resilient Farming System in 51 villages of
Nandurbar and Buldhana Districts of Maharashtra State ",

2. The project details are given below:

!L‘rujf:ct Name Efficient Water Management and Agriculture

' Technology Adoption for Climate Adaptive and

Resilient Farming System in 51 villages of Nandurhar

Sy and Buldhana Distriets of Maharashtra State

Mroject phasing 4 Years (Feb 2017- Feb 2021)

. First extended upto March 2022

Project Location a7 villages of Navapur block in Nandurbar district

and 14 villages of Deulgacn Raja block in Buldhana
district.

Executing Department  Vasundhara Watershed Development Agency

Present Proposal ill.  No-cost extension up to g1st March 2023,

Area expansion of following components

a. Area expansion of drip/sprinkler component |
in all the villages of Nadurbar district and all
the villages of Devulgain Raja tehsil of
Buldhana district

h. Area expansion of Farm Poend lining and
Plastic Mulching component in all the villages
of Navapur tehsil of Nadurbar district and all
the willages of Devulgain Raja tehsil of
Buldhana district

3. The proposal is approved by the SLSC and recommended by NABARD.
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ITII. Proposal for revision in physical target of NAFCC project on
“*Climate change adaplation for natural resources dependent
communities in Kachchh, Gujarat: strenglhening resilience through

-~ waler and livelihood security and ecosystem restoration " in Gujarat.

The Executive Entity (EE) of Gujarat has submittad proposal of revision
in physical target under Micro Irrigation Scheme from 460 ha to 405 ha without
changing the sanctioned budget of the component for NAFCC project on
“Climate change adaptation for natural resources dependent communities in
Kachehh, Gujarat: strengthening resilience through water and livelihood security
and peosystem restoration”.

2. The project details are given below:

Project Name ~ |Climate chﬁjl‘ge EIL{&p"luliml for natural resources
dependent communities in  Kachchh, Gujarat:
strengthening  resilience  through water and-
livelihood security and ecosystem restoration

Project phasing 4 yvears (March, 2017 to June, 2021)
. |First extension upto March 2022

Second extension upto Sept 2022 _ R
Project Location 3 Talukas of Kachchh district (Khadiv het in
Bhachau taluka, Ahdasa taluka, Banni grassland in
Bhuj taluka)

Execuling Department  |Gujarat Eeological Edueation and Research (GEER)
Foundation, Gujarat.

Present Proposal Revision in physical target under Micro I[rrigation
Scheme from 460 ha to 405 ha without changing
the sanctioned budget of the component.

1. The proposal is approved by the SLSC and recommended by NABARD.
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Extension/Component changes agreed to the NAFCC projects sinee the

Annexure -111

last NSCCC Meeting (held on 28.10.2020)

=]

State/UT and Project
Name

Original
tenure
of the
Project

Extension/component change
agreed with date of letter
issued to NABARD

Kaipad in  coastal
wetlands of  North
Kerala

(Date of Letter issued: 25-11-

2020,)

Punjah

Towards Climate
Resilient Livestock
Production System in
Punjab.

16/12/20
15 o
15/12/20
20

First no cost extension of the

project  till October 2022 and

change in components as per the

details given below:

« Setup a biogas digester of 100
cubic meter capacity along with
10 KW Genset in place of a
biogas plant and bottling unit

¢« LED street lights, soft lights
and provisioning of LED lights
in other Gaushalas of the
project district, inplace of 2000
LEDs in selected Gaushala
sheds.

| (Date of Letter issued: 11-01-

2021)

Re-appropriation of funds as per

the following details:

¢ Additional amount of Rs, .22
lakh for setting up hiogas plant
— approved  for utilise  the
available budget of
Miscellaneous Head

+« A sum of Hs. 231 lakh for
hiring  rescarch  fellow -
approved for use unutilized
amotnt under activities
17h,2.12,1.13 and Miscellaneous
ITead

(Date of Letter issued: 28-04-
2022)

| §1 | State/UT and Project | Original | Extension/component change
N | Name tenure | agreed with date of letter
0 of  the |issued to NABARD
Project s R T
1 | Madhya Pradesh 16/8/201 | Second no cost cxtension for two
6 to | years till 16th August 2022 and
Increasing Adaptive | 15/8/201 | component changes as per the
Capacity to Climate [ 9 following details:
Change through e Number of villages for
doveloping climate- construction  of lined farm
Smart Villages in Select ponds increased to 100 per
' Vulnerable Districts of district
Madhya Pradesh ¢ The component on fodder bank
dropped.
= Creale end-lo-end
comnumication  avstem for
sharing “the weather advisories
with farmers
» [Inder energy smart
component,  solar  irrigation
| pumps to farmers included.
(Date of Letter issued: 10-11-
2020)
2 | Puducherry 30/3/201 | Change in  projecl  name as
fto 'Integrated Surface Water
Integrated Surface | 2g/4/202 | Managament for Climate Change
Water Management | 0 Adaptation in UJT. of Puducherry’
through rejuvenation of along with revision of DPR and
20 tanks and 32 village - First no cost extension till April
ponds  for  Climale 2022,
Change Adaptation in
Puducherry (Mate of Leller issued: 24-11-
2020)
Second no cost extension of the
project up to September 2022,
| (Date of Letter issued: 24-05-
| 2020)
3 | Kerala 31/12/201 | Second no cost extension of the
' 5to project till 31 October 2021 and
Promotion of integrated | 30/12/20 | utilisatior. of balance of Rs. 0.56
farming  syslem  of | 19 crore in the contingency fund.
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Himachal Pradesh

Sustainable
Livelihoads of
agriculture -
dependent Rural
communities in
drought prone district
~of Himachal Pradesh

a1/12/201
5to
20/12/20
20

First no rcost extension of the
project till 31 December 2021

(Date of Letter issued: 05-02-
ap21)
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recharge  to  reduce
|

Sl [ State;UT and Project | Original | Extension/component change |
N | Name tenure | agreed with date of letter
o of the | issued to NABARD
| Praject |
through climate smart
solutions.
fi | Rajasthan 25/9,/201 | Third no cost extension of the
7 to project till 30 June 2021
MukhyaMantri Jal | 24/9/201
SwavlambanAbhiyaan § (Dale of Letter issued: 08-02-
(MJISA) for Climate o021)
| Change Adaptation and
Water harvesting in
Arthuna, Anandpuri and
Sajjangarh  Blocks  of
District Banswara in
Rajasthan. _
|7 | Gujarat 23/9/201 | First no cost extension of the
7o praject till 31 March 2022
Climate Change | 22/3/202
adaptation for Natural | 1 {(Date of Letter issued: 23-02-
Resource Dependent 2021)
communities in .
Kachchh, Gujarat. Inelnded  additional — component
promoting ‘Virdas' under Pastoral
Area for Water security, without
any cost escalation
(Date of Letter issued: 2-08-2021)
Second no cost extension of the
project till 30 September 2022
| (Date of Letter issued: 18-04-
2022)
8 | Karnataka 16/8/201 | First no cost extension of project
6 to for one year till 15 August 2022
Conservation and | 15/8/202 | and revision of project component
Management of | 1 by dropping the fodder making
Indigenous varielies of units
livestoek (Cattle and .
Sheep) in the Wake of (Date of Lelter issned: 0b-04-
Climate  Change in 2021)
Karnataka. | _
g | Odisha Second no cost extension of the
. project till March 2022
Conserve Waler through | 16/12/20
the Managcment  of | 1510 (Date of Letter issued: 03-006-
runoff in the River basin | 15/12/201 | 2021)
to improve ground water | 8

Third o cost extension of the |
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Extension/component change
agreed with date of letter

(Date of Letter issued: 25-079- |

| First no cost extension of the

Second no cost extension of the

(Date of Letter issucd: o05-06

project till April 2022 and change
in the implementation structure
replacing ICAR Research Campus,
Patna with Dr, Rajendra Prasad
Central Agricultural University,
Pusa and Bihar Agricultural

(Date of Letter issued: 11-06-

Second no cost extension of the

(Date of Lelter issued: 16-08-

Second no cost extension of the |

(Date of Letter isseed: o7-09-

Third no cost extension of the

(Date of lLetter issued: o7-n7-

First no cost extension of the
project for two years till 31st

‘81 | State/UT and Project | Original
N | Name tenure
0 of the |issued to NABARD
Project 5!
project till March 2023
vulnerability and
enhance resilience for 2022)
10 | Mizoram 262201
6 to project till March 2021
Sustainable  Agriculture | 25/2/202
Development  through | o
Expansion, 2021)
Enhancement and
Modelling in the state of
Mizoram ]
11 | Bihar 27/12/20
17 1o
Scaling up climate smart 26/12/20
agricultural through 20
mainstreaming  climate
smart villages in Bihar,
University, Bhagalpur.
' 2021)
project till April 2023
2022)
12 | Chhattisgarh 26/2/201
Hto project till March zo2z
Climate Adaptation | 25/2/202
Strategies in Wetlands | o
along  Mahanadi  River [ =21)
Catchment  areas in
Chhattisgarh
project till March 2023
2022)
13 | Jammu & Kashmir | 26/2/201
b to
Climate Resilient | 25/2/202 | March 2023
Sustainable Agriculture | o

in Kain — Fed Farming
(Fandil) Areas of Jammu

& Kashmir

(Tate of letter issued: o01-10-
2021)
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‘State/UT and Project | Original

Extension/component change
agreed with date of letter
issued to NABARD

Second no cost extension of the
project till March 2025

(Date of Letter issued: o6-10-
2021)

Second no cost extension of the
project till 3oth September 2022

(Date of Letter issued: 11-10-2021)

rejuvenation of springs
for  climate  resilient
development  in  the
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N | Name tenure
0 of the
Projecl
14 | Assam 30/9/201
6 to
Management of | 29/9/201
- Eeosystem ol Kaziranga | 9
National Park by
creating Climate
Resilient Livelihood for
Vulnerable
Communities  through
Organic  farming and
pond based Pisciculture |
15 | Nagaland a7/afam
8 to
Gene pool Conservation | 26/2/202
of Indigenous  Rice | 1
Varieties under
Tradilional  Integrated
Rotational Farming
System © (Jhum
nntimisation) for
Promoting  Livelihood
and Food Security as
| Climate Change
Adaptation Strategy in
Nagaland
16 | West Bengal 30/9/201
- 6to
Rain Water harvesting | 29/9/202
and sustainable water | 0
supply to the hilly areas
in Darjecling adaptive
meastires climate
change impacis
17 | Meghalaya 26/2/201
6to
Spring-shed 25/2/202
development works for | 0

Exclusion of the following project

component:

e« Setting up of community
rainwater harvesting facilities
for 200 household

¢ Sanctioned allocation of project
reduced from Rs, 2202 cor to
Rs. 20,07 cr.

(Date ol Letter issued: 26-02-
2021)

Extension/component change |

processing  units

Second no cost extension of the
| project till end of September 2021

(Date of Letter issued; 14-12-2021)

Sccond no eost extension of the
project Hll end of March 202

(Date of Letter issued: o8-o2-
2022)

Sl | State/UT and Project | Original
N | Name tenure  agreed with date of letter
(o of the issued to NABARIDY
| | Projeat
' water stressed areas of
__|Meghalaya | |
18 | Telangana 16/3/201 | Second no cost extension of the
& to project up to 30 Seplember 2023,
Resilient Agricoltural | 15/3/202 | change of components and inter-
Households  through | o component reallocation funds as
Adaptation to per the details given below:
Climate Change in Realloeation of Rs. 2760 lakh
Mahbubnagar district, from capacity building and
Telangana. workshops, for shifting 44 farmers
from rainfed Lo irrigaled farming
Installation of 5 food processing
units/seed
instead of Dam mills.
| (Date of Letter issued: 27-06-
2022
19 | Jharkhand 30/3/201 | First mo cost extension of the
5 to project till 315t March 2024
Enhancing Climate | 20/9/202
Regilience of TForests | 2 (Date of Letter issued: 20-06-
and its  Dependent 2022])
Communities  in Two
| Landscapes of
Jharkhand. Bl :
20 | Arunachal Pradesh 6/9/2010 | First no cost extension of the
Lo project till 31st March 2023
Addressing Climate | 5/3/2022
Change Vulnerahilitv of {Date of Letter issued: 11-04-
Papum-Poma River for 202
conservation and
| recharging of ils spring | -
21 | Uttar Pradesh 27/2/201 | Component changes without any
Bio project cost escalation to construct
Ecosystem Services | 26/2/202 | earthen Checkdams (CDs) in
based Adaptation to!l2

Climate Change Project

in Bundsalkhand Region
of Uttar Pradesh

Jalaun (41 nos.) and Hamipur [56
nas.) of length ranging from 20 m
to 50 m ecach with an average cost
of Ks. 2,280/- per running meter,
in place of Conerete Checkdans in
Jalaun (3 nos.) and Hamipur (4
nos.) districts as sanctioned in the
DPR

(Date of Letter issued: 19-p2-|

2021)
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Appendix I: Submergence of Goa

Approachmg a state of submergence

With much of Goa sitting barely 5 m above
the sea level, the destruction of Khazans
could sound the death-knell for the state

M W Blue/green indicates towe 7 T Rt e
lying (0-15 m above sea level) A :
areas straddling Goa's many
rivers. Prone to tidal ingress,
these floodplains contain most
Khazan lands, whose
fragmentation could submerge up
to 50 per cent of Goa

M Red indicates Goa’s ghat
regions (35 m above sea level), It
is believed that Goa was limited
to these regions before the
advent of Khazans

0 25 km
Source: ISRO
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