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Detailed Project Report (DPR)for funding under National Adaptation Fund for Climate
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Title of Project/Programme: Climate Adaptation Strategies in Wetlandsalong
Mahanadi River Catchment areas in Chhattisgarh
Project/Programme Objective/s:

U Develop baseline on climate change vulnerability to ecosystems and local
livelihood in the project areas.

U Promote an integrated climate adaptation strategyetlands and its dependent
communitieghrough water conservation and demand side management

U Improving adaptive capacity of farmers and other wetland dependent local
communities.

U Identify good practices and successes from this pilot project andbgevel
knowledge products for wide dissemination for replications in wetland managg

across the State of Chhattisgarh
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Project/ Programme Sector:Climate Change Adaptation

Beneficiaries: Farmers and wetland dependent communities along the Mahanadi Riv
Catchment area in Chhattisgarh

Project Duration: 4 Years
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AranyaBhavan, Medical College Road,
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1. Project Background

1.1 Project Background and Context:
Brief State Profile:

Chhattisgarh, which is the 10th largest state in India, with an area of 135,190 km2 (52,200 sq
mi). The northern and southern parts of the state are hilly, while the central prertiie @lain.
Deciduous forests of the Eastern Highlands Forests cover roughly 44 percent of the state. In the
north lies the edge of the great In@angetic plain. The Rihand River, a tributary of the Ganges,
drains this area. The eastern end of thetBatRange and the western edge of the Chota Nagpur
Plateau form an eastest belt of hills that divide the Mahanadi River basin from the-Indo
Gangetic plain. The central part of the state lies in the fertile upper basin of the Mahanadi River
and its tribuaries. This area has extensive rice cultivation.

The climate of Chhattisgarh is tropical. It is hot and humid because of its proximity to the Tropic
of Cancer and its dependence on the monsoons for rains. Summer in Chhattisgarh is from April
to June and taperatures can reach 48°C (100°F). The monsoon season is from late June to
October and is a welcome respite from the heat. Chhattisgarh receives an average of 1,292
millimetres (50.9 in) of rain. Winter is from November to January and it is a good tvietto
Chhattisgarh. Winters are pleasant with low temperatures and less humidity. The temperature
varies between 30 and 47°C (86 and 117°F) in summer and between 5 and 25°C (41 and 77°F)
during winter. However, extremes in temperature can be observedoalts falling to less than

0°C to 49°C.

On the basis of regional topograp}]
Chhattisgarh region is divided into three ag
ecological regions, the Northern Hills, th
Central Plains and the Bastar Plateau.

Figure 1: Chhattisgarh i agro-climatic
zones

Northern Hills: The region harbous dense
forests, hills and water reservoirs. It is home
several indigenous tribal communities such
Paharikorba and Pando, etc. Governed larg
by tribal customs, culture and traditions, in t
rural areas of the regn, people are dependel
largely on agriculture and nammber forest
produce (NTFP)The region is also rich anc
coal and other mineral resources.
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Central plains: Mahanadi is the primary
source of water for irrigation and domestic u
in this region. Owig to the presence of larg
number of indigenous varieties of rice, t
central plains of Chhattisgarh are known as
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Bastar Plateau Theregion is known for its varied and rich forests, diverse tribal population, and
unique culture. The people of the region are dependent on traditional agriculture and forests for
their livelihood. The Bailadila mines in Dantewada district representthiged industry in the
region.

Table 1: Agriculture profile
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Figure 2: Forest Cover Map of Chhattisgarh
Source: Chhattisgarh SAPCC
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1.2 Wetlands in Chhattisgarh

Area estimates of various wetland categories for Chhattisgarh have been carried out using GIS
layers by the SpacApplication Centre and data on wetland boundary, wsgeead, aquatic
vegetation, and turbidity is available. Total 7711 wetlands have been mapped at 1:50,000 scale in
the State. In addition, 27823 wetlands (smaller than 2.25 ha) have also been idantfied
delineated as point feature. There is a significant reduction in the extent of open water from post
monsoon to prenonsoon. It is reflected in all the wetland types (Table 2).
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Figure 3: Wetlands of Chhattisgarh
Source:National Wetland Atlas, 2010, produced by Space Application Centre



Inland Wetlands- Natural

1 Lakes/Ponds - - - - -

2 Ox-bow lakes/ Cubff 6 26 001 26 13
meanders

4 Riverine wetlands 8 174 0.05 83 76

5 Waterlogged - - - - -

6 River/Stream 156 179088 52.99 124712 93095
Inland Wetlands -Man-made

7 Reservoirs/Barrages 604 90389 26.74 85148 54012

8 Tanks/Ponds 6906 40226 1190 33671 26366

9 Waterlogged 31 240 0.07 174 116
SubTotal 7711 310143 91.77 243814 173678
\_ll_\/aei]t:(asnds (<2.25 ha), mainly 27823 97893 823 i i

Source:National Wetland Atlas, 2010, produced by Space Application Centre

1.3 Brief Profile of Wetlands in the three districts:
MAHASAMUND

Mahasamund district is spreamit in an area of 4702 sq.kms. The district lies in between
20A316300 |l atitude and 80A0O0 to 83A15645606 | o
Basna and Pithora region. District comprises 732 wetlands accounting for 16557 hectare. This
includesthe small wetlands (<2.25 ha), which are 1743. In terms of area, these small wetlands
constitute a significant fraction of wetlands extent (10.53%) assuming that each wetlands would

be on an average 1 ha in extent. The river/stream category ranked tensh#&of extent (about

37%) comprising 6136 ha of area followed by reservoir/ barrage (4829 ha) and Tank/Pond (3835

ha). The seasonal reduction in open water spread is observed to be 11468 ha in post monsoon got
reduced to 6857 ha in preonsoon.

Area uner aquatic vegetation is less, around 508 ha duringrpossoon season and 2312 ha
during premonsoon. Detail of estimates of wetlands in Mahasamund are given inbEiie



Area estimates of wetlands in Mahasamund

Sr.No | Wettcode | Wetland Category | Wetlard | Total % of | Open Water
Number | wetland | wetland Post Pre
area area Monsoon Monsoon
Area area
1100 Inland wetland- Natural
1101 Lakes/Ponds - - - - -
1102 Ox-bow lakes/cut| - - - - -
off meanders
3 1103 High altitude| - - - - -
wetlands
1104 Riverine Wetlands | 2 14 0.08 10 11
1105 waterlogged - - -- - -
1106 River/Stream 8 6136 37.06 3916 1643
1200 Inland wetlands i Man-made
1201 Reservoirs/Barrage 51 4829 29.17 4598 2585
1202 Tanks/Ponds 671 3835 23.16 2944 2618
1203 Waterlogged - - - - - -
10 1204 Salt pans - - - - - -
Sub-total 732 14814 89.47 11468 6857
Wetland(<2.25ha) | 1743 1743 10.53 - - -
mainly tanks
Total 2475 16557 100.00 | 11468 6857 -
| Area under Aquatic Vegetation | 508 | 2312 | -]
Area under turbidity levels
Low 3096 4161
Moderates 7216 1801
High 1156 895

RAIPUR ( Baloda Bazar district was part of Raipur, during the Wetland survey)

Raipur districts is situated on the fertile plains of Chhasstigarth region. The district is divided into
two major physicals divisions, namely the Chhasttigarth plain and hilly areas. The chief crop of
this region is paddy. Raipur is biggest city of the region and a fast developing important industrial
centre. Mahanandi is the principal river of this disttidthe total geographical area of the districts

is 12507 sq.km.

Districts comprises 1201 wetlands accounting for 44211 ha. This includes the small wetlands
(<2.25 ha), which are 4567. In terms of area, these small wetlands constitute a significant fraction
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of the wetland extent (10.3%) assuming that each wetlands would be on an average 1 ha in extent.
The river/stream category ranked first in terms of extent (about 57%) comprising 25231 ha of area
followed by reservoir/barrage (7527 ha) and tank/ponds (B&B8The seasonal reduction in open
water spreads is observed to be 26783 ha in post monsoon got reduced to 18739rhamsq@oe.

Area under aquatic vegetation is very less around 181 ha duringipasbon season and 2130
ha during prenonsoon. Quaitative turbidity of water is mainly, moderate in prensoon and
low-monsoon seasons. Details of estimates of wetland in Raipur are given in Table

Area estimates of wetlands in Raipur

Sr.No | Wettcode | Wetland Category | Wetland| Total % of | Open Water
Number | wetland | wetland Post Pre
area area Monsoon Monsoon
Area area
1100 Inland wetland- Natural
1101 Lakes/Ponds - - - - - -
1102 Ox-bow lakes/cut| - - - - - -
off meanders
3 1103 High altitude| - - - - - -
wetlands
1104 Riverine Wetlands | 4 61 0.014 34 31
1105 Waterlogged - - -- - -
1106 River/Stream 13 25231 57.07 14412 10947
1200 Inland wetlands i Man-made
1201 Reservoirs/Barrage 82 7527 17.03 6971 3696
1202 Tanks/Ponds 1104 6768 15.31 5323 4043
1203 Waterlogged 7 57 0.13 43 22 -
10 1204 Salt pans - - - - - -
Sub-total 1210 39644 89.67 26783 18739
Wetland(<2.25ha) | 4567 4567 10.53 - - -
mainly tanks
Total 5777 44211 100.00 | 26783 18739 -
| Area under Aquatic Vegetation | 181 | 2130 [ -]
Area under turbidity levels
Low 3649 10899
Moderates 20524 6743
High 2610 1097




DHAMTARI

The total geographical area of the district is 4049 sq.km. The district comprises 191 wetlands
accounting for 26909 ha. This includes the small wetlands (<2.25 ha), which areénli&8ss

of area, these small wetlands constitute a significant fraction of the wetlands extents (4.21%)
assuming that each wetlands would be on an averagel ha in extent. The reservoirs category ranked
first in term of extent (about 57.6%) comprising 155@6of area followed by river/ stream (9429

ha) and tank/pond (840 ha). The seasonal reduction in open water spreads is observed to be 19676
ha in postmonsoon got reduced to 11891 ha inpr@ensoon.

Area under aquatic vegetation is very less, aroundagfuhing post monsoon season and 2981 ha
during premonsoon. Quantative turbidity of water is mainly moderates inmposisoon and low
premonsoon seasons. Detail of estimates of wetlands on Dhamtari are given in table.

Area estimates of wetlands ilDhamtari

Sr.No | Wettcode | Wetland Category | Wetland| Total % of | Open Water
Number | wetland | wetland Post Pre
area area Monsoon Monsoon
Area area
1100 Inland wetland- Natural
1101 Lakes/Ponds - - - - - -
1102 Ox-bow lakes/cut| - - - - - -
off meanders
3 1103 High altitude| - - - - - -
wetlands
1104 Riverine Wetlands | - - - - -
1105 waterlogged - - -- - -
1106 River/Stream 15 9429 35.04 3584 1398
1200 Inland wetlands i Man-made
1201 Reservoirs/Barrage 14 15506 | 57.62 15388 9886
8 1202 Tanks/Ponds 162 840 3.12 704 607
9 1203 Waterlogged - - - - -
10 1204 Salt pans - - - - -
Sub-total 191 25775 | 95.79 19676 11891
Wetland(<2.25ha) | 1134 1134 4.21 - -
mainly tanks
Total 1325 26909 | 100.00 | 19676 11891
Area underAquatic Vegetation \ 52 2981
Area under turbidity levels
Low 4778 9174
Moderates 14210 2670
High 688 47
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2. Brief information on the problem the proposed project is aiming to solve

The Chhattisgarh State has five river basins in a geograpineaabf 1,35,100 Sq Km. The

Mahanadi Basin covers 75,858.45 Sq Km, Godavari basin 38,694 Sq Km, Ganga Basin 18406 sq
km, Brahmani basin 1394 Sq km and Narmada basin covers 743 #q grasent only 22% is

being used for irrigation, industrial and domesticpose. Similarly 13,678 MCM of ground

water is available, of which 20% has so far been harnessed. (WRD, 2012)

The Mahanadi River Basin covers more than 50% of the total area of Chhattisgarh. It is the

lifeline of the State, supplying drinking water teetlargest cities and providing water resources

for farmers and most of the stateds industria
variability in water availability in the basin due to climate change or other factors will pose a

serious risko livelihoods and economic productivifiihe river is also important for irrigation,

industry use and drinking water supply in Chhattisgarh and neighbouring state Odisha.

Studies on the impact of climate change on water resources across India sh@ntaaoarr

projected future decrease in water availability in major basins, as well as increased runoff due to
land use changes (Mall et al., 2006). At the same time an increase in incidence of extreme
rainfall is expected to produce more floodsitial research suggests that the Mahanadi River is
particularly vulnerable to incidence of flooding, although particularly in the part of the river
flowing through Odisha, as well as increased runoff in September and drought in April (Gosain
et.al, 2006 & 2011; Askan and Dutta, 2008). Without increased water storage facilities, higher
runoff would result in reduced water availability, and together with increased drought conditions,
is likely to impact industry operations as well as potentially dnigpkvater avaibility.

The Government of India has recognised the risk of future water availabilithemhtional

Water Mission recommends integrated water resources management for the conservation of
water, minimising wastage and ensuring equitable distribution both across and within the states.
However, the Government of Chhattisgarh faces a numberbénbes to effective water

resource management in the Mahanadi River Basin, in particular:

91 Lack of reliable data and analysis on current and projected future availability of water
resources in the Mahanadi River Basin, under climate change scenarios;

1 Lack of understanding and awareness of vulnerability of water resources from climate
change and increased demand,

1 Water storage, and construction of dams/embankments and reservoirs or other water
harvesting techniques for flood control and drought managemaestsignificant
economic Costs;

1 Lack of demand side management practices

1 Inadequate institutional capacity to monitor and manage water resources in the river
basin, including allocation of water to different users.

11



1 Sustainable use of wetlands in the bdsr biodiversity conservation and local livelihood
support
1 Lack of climate smart agriculture practices among the farmers in the Catchment area

AThe pilot project aims to identify 1 mpacts o
in three wetlandsites along Mahanadi River Catchment Area in Chhattisgarh and promote

climate adaptation through water conservation and demand management and improve

adaptive capacity of farmers and other wetland dependent vulnerable communities. The

success of this pilgproject will help in developing better strategies for wetland management in
Chhattisgarho.
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3. Climate Change and vulnerability analysis in Chhattisgarh and project
sites.

Current and historic rainfall variability: Chhattisgarh receives an average 092, &illimetres

(50.9 in) of rain, mostly during the monsoon season (Qote Historical rainfall patterns during

the past century have been studied across thei state Figure 4.1t shows that in some districts

like Raipur, Mahasamund, Raigarh thees lbeen a significant decrease in average rainfall. The
timing of rainfall is very important. Rainfall in June is extremely important for commencement of
sowing, and crops are sensitive to any changes in rainfall patterns. For example for long duration
paddy, weeding and biasi operations as well as plant growth need at least 50mm rain per week,
without a gap of more than9 days between the rainy days, throughout the months of June
September.

Rainfall decrease during the period 1951-2000 as compared to normal a) Current and hiStOfiC temperature
{1901-50) values in Chhattisgarh trends: Chhattisgarh has a tropical
climate due to its proximity to the Tropic
of Cancer and dependence on monsoon
rains. Temperatures can reach 48°C in
summer (Aprili June), and drop to as
much as 5°C in winter (Neyune)
although further extremes have been
observed. Almost 16 districts covering
the Bastar Plateau and Central plains
have been identified as being prone to
droughts (Gupta, 2002).

b) Future impacts and vulnerability to

climate change There is no comprehensive study on the projected impact of clehatge in
Chhattisgarh in different sectors. However, from regional and global trends it is possible to identify
trends. Using World Clirmte Data Centre model for present using data (12&00) and IPCC

ARS5 future climate change projections, it suggegtessible increase in temperature by up to 2
degrees by 2050 in Chhattisgarh. While annual average rainfall is expected to decrease, there is a
projected increase in extreme rainfall events. National and global studies suggest that the current
trend of chaging weather patterns, with an erratic start date for the rains, will continue, which will

Rainfall Deviation g 4 Rainfall Deviztion

(mm)
- s 0
=

~350 and below
50 --300

. -15 -
=105
150
0.5

i

1 For the periodl901-2000Indira Gandhi Agriculture University in Raipur used statistics fioouia40 rain gauge
stations located in diffrent districts of Chhattisgarh to compare differencesaimfall patterrs durhg 19061950
and 19532000 and prepare GIS maps.
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have a large impact on agricultural produityi (as discussed abov&ome studies have suggested

that Chhattisgarh is particularly vulnerable to these impaots. F e x amp | e, O6Brien
used the example of Indian agriculture to examine regional vulnerability to climate change in
combination with other global stressors. The results of the study show Chhattisgarh region to be
among the most sensitive regsoto climate change, especially in agriculture sector.

CSI - Exposure
B Lowest
B 1ow
Medum
B Hgh
B tghest
I whan districts
Hissing dsta

€SI - Observed

W Lovest

B Low
Medium

B High

W righest

B Urban districts
Missing data

(h)

(a)

Source: Brien et al. 2004
Climate Change pressure

U This includes declining annual rainfall, increase in summer temperatures, and delay in
monsoon rains, extreme rainfall events, and failure in monsaasing droughts.
U This affects overall hydrological cycle on wetland recharging capacity
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Level of urgency and risks arising from delay in conceptualizing adaptatiostrategy:

1901-1930 | 1931-1960

B semi arid
[ Dry sub humid
[l Moist sub humid

[]Dry sub humid
Il Moist sub humid

1961-1990 1991-2010

B semi arid
[]Dry sub humid

I semi arid
[ Dry sub humid
[l Moist sub humid

Source: Indira Gandhi Agriculture University

Thelndira GandhiAgriculture University has observed from over 50 year rainfall data analysis
that the Districts of Baloda Bazar, Mahasamund and Dhamtari are facing more rainfall changes.

Due to declining rainfall pattern the districts agro climate is moving from Sub Horsidmi
Arid.

There is also reported changes in crop sequences in these districts by the Agriculture University
studies. The declining rainfall pattern can in future affect the crop production, drinking water
supply and local livelihood of the region. dhimmediate intervention is required.
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« Annual rainfall(mm) —Trend line —>5 Years moving average

Declining Rainfall pattern in Mahasamund District

y =-5.0722x + 1533.9

R*=0.1863

e Annual rainfall (mm) —Trendline —5 Years moving average

Declining rainfall pattern in Dhamtari District

Source: Indira Gandhi Agriculture University Raipur
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4. Project Location Detail; Block/Tehsil/District

The project will develop specific climate adaptation strategies at three projeci@itgshe
catchment area of Mahanadi river basin in Chhattisgarh.

BASIN IN CHHATTISGARH

a h
Balod Bazar
aigur =
urg a
er Mahasamund
.
Legend
NG i Dhamtari

Source of Basin Map: Hydrology Project, Chhattisgarh Water Resources Department

4.1 Site Selection:

Using the maps of watershed developed by Chhattisgarh Council on Science and Technology
(Annexures)the sites were identified in the three districts in discussion with Divisional Forest
Officer, District Water 8ed officer and other officials exact sitgghin the district was selected

The criteria for site selection includes

i

Sites that has more of vulnerable communities like marginal farmers and forest dependent
communities.

Has a mix of forest, agriculture and wetlands

Where water resources and wetlaméve shown decline, thus affecting agriculture and

local livelihood.

The wdershed area will be around 56000 haper sitewherefi Rige toValleyo
concept and climate smavetland management througemand side management on as
an adaptation strategyan be implemented.

17



Accordingly following sites are identified in the three districts

Sl. District Forest Range Watershed Proposed treatment
No. Code area
1. Baloda Bazar Arjuni 4G2E6 6000 ha
2. Mahasamund Mahasamund 4G2F3 6000 ha
3. Dhamtari Dugli 4G2G3 8000 ha
TOTAL 20,000 ha

In each ofsiteone wetland in each of the below category will be selected for the project.
Natural Wetlands: Riverine Wetland# Rivers/ StreamgTributary of Mahanadi)

Artificial Wetlands : Reservoirs/ Barrage$anks/PondsWaterlogged land

The three district profile on land use, population density, water bodies and watersheds along with
code classification as per Government of India Integrated Water Shed Programme are given in
Annexure Il of this proposal.

Demographicprofile of the project areas

Chhattisgarh State has a total populatb2.55 Crore as per 2011 census. Turalrpopulation
was 1.96 Crore (0.78 Crore Scheduled Tribe ). The Human Developmertwas measured as
0.35 n 200910, which is one of the lowest in Indiuch of population irChhattisgarh are

poor and vulnerable, primarily due to the large tribal populations who have less secure
livelihoods, and less access to modern infrastructure, education and heal#tittes.

% Marginal | % Marginal
. . 0 0
District Total 1o sc opsT | % “ cultivator of | Agri labourers
Population llliterate | Working : )
Name Pod. | Pog. : . | working of Working
Person population | Population : .
population Population
Dhamtari 662403 7.00 |29.09 | 32.86 52.46 3.86 12.43
Mahasamund 913232 13.23 | 29.59 | 39.49 49.89 6.10 26.28
Raipur 2635532 | 20.27 | 15.59 | 39.91 46.89 6.25 27.63

Source: Census, 2011
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5. Project objectives:

i

Develop baseline on climate change vulnerability to ecosystems and local livelihood in
the project areas.

Promote an integrated climate adaptation strategyetlands and its dependent
communitieghrough water conservation and demand side management

Improving adaptive capacity of farmers and other wetland dependent local communities.
Identify good practices and successes from this pilot project and develop knowledge
products for wide dissemination for replications in wetland management across ¢he Stat

of Chhattisgarh
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6. Details of Project/ Programme Executing Entity:

a) Name, Registration No. & Date, Registered Address, Project Office Address (for the proposed
project)

Address of Executing Agency:

1. Chief Executive Officer/ Nodal Officer
State Cetre for Climate Change
State Forest Research and Training Institute
Baloda Bazar Road, Zero Point
RaipurPh07712285120

Address of sub offices at field level

2. Divisional Forest Officer,
Division Dhamtarj
Chhattisgarh
Ph07774-240544

3. Divisional ForestOfficer,
Mahasamundivision,
Chhattisgarh
Ph:0771-2427640

4. Divisional Forest Officer
Baloda Bazabivision,
Chhattisgarh
Ph: 0771252228

The programme executing entity State Centre for Climate Change, will lead the project

implementation and wilihvolve sectoral climate change cells from Water Resources,
Agriculture and Forest DepartmeMore details in section 3 (a)
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6.1 Available technical manpower for the proposed project implementation:

The State Centre for Climate Change and the Distfinta@e Cell will have following staff for

the project implementation. The recruitment of these staff is likely to begin soon.

S.No | Name of post No. of
posts

1. Nodal Officer/Director General Rank of PCCF as 1

additional charge

2. Additional CEOi Rankof APCCF by deputation 1

3. Joint Directofi Rank of CCF by deputation 2

4. Scientist B 2

5. Research Associates 2

6. Junior Research Fellow 3

7. Project Assistant 3

8. Programmer (Website and Database management) | 2

8. Administrative officer 1

9. Accounts Officer 1

The permanent staff will be supported by research assistants, field assistants and data entry
operators on contractual basisA separate project management team at field level will be
setup on contractual basis for this project.

6.2 Three largest community based NRM based projects handled by the State

Work under the Green India Mission- The Forest Department is tlmedal agency for this

mission. The mission hasultiple objectives including improved quality of forest cover, eéased
forest/ tree cover, improved ecosystem services, increased forest based livelihood income, and

enhanced annual carbon sequestration, with betienparticipatory approach with Gram
Sabha/Joint Forest Management Committees (JFMCs) at the helm ahglahecision making

and implementation, involvement of local educated youth. State has adopted a landscape based

approach- 11 landscapes identified in Chhattisgarh in three -afinoatic zones; preparatory
activities including awareness, outreach and rmomcations, micreplans, landscape survey,
detailed mapping, nursery development, etc. are underway.

Sustainable livelihoods through JFM and NTFP#ctive and orgoing programme, with 7887
Forest Management Committees covering over 33,190 Sq. Km angd068rakh members from
forest/ forest fringe dwelling

sustainable livelihoods including health cover. These initiatives have yielded excellent dividends

communi ti
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State Biodiversity Strategy & ActioRlan: Developed under the National Biodiversity Strategy
and Action Plan with holistic objectives and
biological diversity.

Lac Development Programme to develop cultivation, processing and marketing of lac;
Supply/distribution of seedlings- In order to create an interest among people and encourage

greening of/ afforestation in neorest areas, saplings are supplied at concessional rates through
this programme, which is operational in all the districtthefstate;

6.3 Three largest Climate Change Adaptation / NRM projects of State Government.

HariyaliPrasarYojana - to encourage agrfmrestry/ farm forestry the scheme targets scheduled
castes and tribes and small farmers of other communities tglamgations on their uncultivated
lands of their preferred species;

River bank plantation programnte- riverbank plantations have been taken up to control soil
erosion and associated problems;

Regeneration of degraded bamboo forestClearing dead, damad, and entangled bamboo
shoots, doing the necessary ground clearance and soil culture and mounding the rhizomes. These
operations help in the regeneration of the clumps and growth of strong shoots and increase the
productivity of the bamboo forests.

Ground Water Conservatian The programme has as its objective the increase in ground water
levels, plantations on barren lander soil conservation and flood control;

6.4 Infrastructure availability

Infrastructure: The State Centre for Climate Chariges been established in a floor area of
1500 sq ft. in the building of State Forest Research Institute. The office space, knowledge
management cell and staff room has been established.

Computers and Software:A separate proposal for computer and accessasiwith the State
Government and is likely to be approved soon. However, purchase of specific software like
MIKE, HYDRO, ARC GIS, and other climate modelling software would have to be purchased
under the project componentt outsourced to Chhattisgarto@@hcil on Science and Technology.
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7. Project / Programme Components and Financing:

Project/ Programme Components

Expected concrete outputs

Expectedoutcomes

Amount (Rs)

1. Develop baseline climate change
vulnerability of ecosystems and communiti
in the project site

Complete understanding of existing a

future challenges to ecosystems and

livelihoods dudo climate change in the

nearly 20,000+ harpject site

Baseline for adaptation
planning, and monitoring

55,00,000

2. Promote an integrated climate adaptation | - Improved water storagend - ImprovedWater 13,49,00,000
strategyin the wetlands through conservation structures like farm conservation
- Water conservatiothat includes storage ponds, check dams etc. (Annex I)| - Improved Water use
structure, catchment area treatmeiver - Improved water use efficiency efficiency
bank plantation, pondunding etc. through vaious demand side
- Demand side management such as climat management activities
smart agriculture, crop diversification,
irrigation efficiency etc.
3. Improving adaptive capacity of farmers and - Improved capacity of over 1500 | - Improved resilience | 7,54,25,000
other wetlad dependent local communities farmers in the region to local livelihood
- Agro and farm management advisories - Alternate livelihood optiongor - Enhanced adaptive
- Through alternatévelihood options such ag over 500 forest dependent capacity
goatery, poultry, duckery, fisheries. communtieis
- Sustainable collection, processing and - Income from NTFP
marketing of NTFP products - Income from poultry, duckery and
- Fodder development other livelihood options
4. Knowledge Management Best pactices in the project captd Knowledge products 64,65,000
such as brochures,
videos, manuals
developed
6. ProjectProgramme Execution cost ~ @8% of estimated programme cost 2,00,00,000
7. Total Project/Programme Cost 24,2,00000
8. Project/Programme Cycle Management Fee charged by the Implementing Er@$% of total project fee 66,99,000
Amount of Financing Requested 24,89, 15,000
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8. Project Calendar:

Indicate the dates of the following milestones for the proposed project/programme (projects
which have four or more than four years of implementation period would require to have mid

term review after two years of implementation).

Milestones

Expected date

Phase |

Inception and project preparation phase

August 2016 December 2016

Projectimplementation

January, 2017

Mid-term Review (if planned)

July, 2018

Project/Programme Closing

July, 2020

Terminal Evaluation

August, 2020

9. PROJECT JUSTIFICATION

9.1 Current Challenges

Wetland management Mahanadi basin i€hhattisgarh i& multistakeholderssue, and some
of the gaps of existing approachesvietland management and watershed development in
Chhattisgarh are

i
i
i

Lack ofawetland management strategy in the context of climate change impacts.
Lack ofclimate smart agriculture practices among farmers.
Lack of involvement of local people in wetland management.

Micro irrigation in areas less than 2000 ha are affected by laeffettive watershed
practices

There is no storage facilities, so water scarcity becomes high in villages during summer.
Lack of best practices on water resource conservation and efficient usage

Challenges such akck of funds, lack of technical expertise planning, lack of
coordination among various departmeguessists.

Deforestation and degradation of forests making more surface runoffs and soil erosion.
Lack of climate change knowledge in infrastructure planning has led to more losses, like
damage tavater storage systems and canals due to extreme rainfall events

Lack of climate lens or climate adaptation approaches in watershed management
programmes

Lack of participatory approach in watershed management

There must thus be a coherent approach inawdtinanagement using a climate adaptation
approachksfor sustainable management of its resources.

Further in the detailed site surveys and stakeholder consultations during the DPR several key

issues emerged which are listed below

Agriculture and allied sedors



Decrease in soll fertility and crop productivity, increased incidences of droughts.
Dependency on mono cropping pattern system

Decrease in agriculture related employment generation

Increase in farmer's risk to crop productivity because of unpreddatébiatic condition
Farmer's distressed migration

Lack of weather related information and agro advisory services

Low productive cattle.

Less availability of fodder & grazing areas.

Poor animal management.

[ ot et nt- AN et et antANN an-ANY an-RNN e

Forest & ecosystem

Deforestatiorand degradation
Low water retention,

Soil Erosion

Decrease in NTFP production
Loss in Bio diversity

c-CcC

Watershed and wetland sector

Over exploitation of ground & surface water.

Lack of proper method of irrigation and low irrigation efficiency.

Lack of runoff management practices.

Increased turbidity and siltation in wetlands due to soil erosion in upper catchment areas.
Lack of maintenance of existing water bodies.

cC-CcCCcC

c:

Health sector

Poor health condition of community especially women & child.
High cases of malnutrition.

High anaemic condition in women.

Incidence of seasonal diseases like diarrhea, fever, malaria etc.

cC:.

9.2 Proposed Interventions

Keeping in view of past experience in watershed developrtiéstproject proposes to work on

both supply and demand side managementThe project shall have water conservation and
demand side management as a major adaptation strategy, while improving local livelihood and
their adaptive capacityy following ways.

Component 1:Baseline development of vulnability of ecosystems and communities to
climate change in the project site

Activity 1.1: Detailed vulnerability assessment in the project sites as per methodology and
framework of MOEFCCThis activity will be done in the Phase |
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Vulnerability to climatechange is the degree to which geophysical, biological and-scoimomic

systems are susceptible to, and unable to cope with, adverse impacts of climate-dR&@e

Figure 1: Relationship between vulnerability and its defining concepts

Figure 3: Basic framework of bottom-up approaches

vulnerability

’ Current

Future
vulnerability

(Source: UNFCCC Compendium cited in Nair and Bharat, 2011)

Source: MOEF&CC Vulnerability Assessment Framework, 2015

Impact AssessmentThe Government will engage with institutes and experts that are currently
using advanced models such as the IITM Pune for CORDEX model to know the present and future
impacts of climate change at fine resolution. The Indian Insitute of Tropical Meterolognpén Pu
has been contacted to provide impact assessments using latestRadafell and Temperature

data for last hundred years are available with Indira Gandhi Agriculture University, in Raipur.

Hydrological model: The state has an active Water Resourcarldgmt that in support from

World Bank funded Hydrology project has collected hydrological data for entire Chhattisgarh and
also have installed flood gauges, piezometers, and other monitoring equipment. The data for the
project will be made available fro®tate Data Centre, Chhattisgarh. Advanced models such as

Integrated Global Systems Model (IGSM) will be used for this project.
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Sensitivity: The Chhattisgarh State Council on Science and Technology has engaged with the
Space Application Centre in colledlirvarious GIS layers and Remotely sensed data for sectors

like water resources, forests, agriculture etc.

Adaptive Capacity: Such data in combination with socio economic data such as household

income, poverty, access to drinking water, etc

Geographic Information System and Remote Sensing Dat&IS data for the wetlands are
available at the National Wetland Atlas. The Chhattisgarh State Council for Science and
Technology has delineated wetlands in GIS shape file format. Land use and land cover changes
andchanges in wetland structure will be studied using remote sensing data of satellite images
like IRS, LISS etcSoftware used will be: ARC GIS, IDRIS,

Composite Vulnerability Index: A GIS based overlay analysis and statistical analysis will be
performed to get composite vulnerability index for theee project sites and will be kept as

baseline for developing adaptation strategies
Output 1.1: Baseline vulnerability to climate ahge mapped in the project site.

Component 2:Promote an integrated climate adaptation strategy in the wetlands through

Activity 2.1: Water conservation that includes storage structure, catchment area treatment, river
bank plantation, pond bunding etc.

Watershed Management The project will use Away from businessas usual watershed
programmes,through a ridge to valley climate resilient approach, keeping in view the important
role of forests in the highlands towards ground water recharge and stream flows.

It is estimatedhat,aboutl5006 20000haof landwill betreatedhroughvarioussoil conservation
and afforastationmeasuresn the selectedsites. The earthwork will be doneat 150cum/haand

will beasperrequirementindaftercompleteassessmerf thearea.

Continuous Contour Trench (CCT): CCTswill be madeby excavatingsoil alongthe contours
on relatively steepsloping degradedandsfor in situ conservatiorof rainfall. It will facilitate
retentionof soil moisturefor longerperiodandhelpin establishmenbf vegetativecoverin the
degradedarea.CCTsare highly suitablefor areasreceivinglow rainfall The structuresare laid
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acrosshenhill slope(varyingbetweerB to 35%) andaresuitablefor treatmenbof upperreaches
of watershedsCrosssectionof CCT variesbetweerD.15to 0.3 sq.m.The usualcrosssectionof
CCTis (in termsof width xdepth)is 0.6 mx 0.3m,0.6mx 0.5m,0.5mx 0.3mor0.5x 0.5m

StaggeredContour Trench (SCT): Pooralignmentof contoursn caseof CCTsoverlonglength
would resultin breacheslueto concentratiorof runoff. A breachin oneCCT would leadto chain
reaction.The differencein designof SCTsand CCTsis thatthe horizontalandvertical intervals
arehalf of thoseof CCTsin caseof SCTsto hande the samevolumeof runoff. Thisis suitablefor
treatmenf slopingupperreacheof watershedsvith slopemorethan8%. Thelengthof trench
variesbetween2-3 m (keepingbasewidth of A-framein mind) for easylayoutof contours.The

crosssectionof SCTvariesbetweer0.15to 0.3sg.msimilarto CCT.

Water Absorption Trench (WAT): In orderto handlethe unexpectedunoff from the treated
hillock/sloping degradedlands with CCT/SCT, Water Absorption Trenches(WATSs) will be
provided at every 100 m horizontalinterval. WATSs are also provided along the boundaryof
hillocks Crosssectionof WAT is generallyl.00sq. m with trapezoidal/squarerosssection.In
casesoil depthis notadequat&VAT with crosssectionof 0.5sq. m will begiven.Forthe WAT
with trapezoidakection,side slopeof 0.5:1is usuallyfollowed. WAT needto be laid alongthe

contourandendsof WAT shouldleadto drainexcessvater.

Contour Bunding (CB): Contourbund is an earthenrembankmenmadeon the contour.Series
of contaur bundsbreakthe velocity of flowing waterand control watererosion.Contourbunds
makethewaterto walk ratherthanrunningandhelpin increasingheinfiltration opportunitytime.
Contour bund is the best treatment measuresfor middle reachesof watersheds with
multidirectionalslope.Governingfactorfor bundheightis a) depthof waterto beimpounded0.3
m asathumbrule couldbetaken); b) Depthof flow overtheweir andc) Freeboard. Crosssection
variesbetweerD.4to 0.7 sqm. Distancebetweentwo contourbundsvariesbetweer25to 60 m

dependinguipontheslope.

Field Bunding (FB) (Paddy Bunds): Field bundingrefersto constructiorof eartherbundby and
large acrossthe slopeto control soil erosionand insitu conservatiorof rainfall. Field bunding
reducegshe velocity of flowing waterandimprovesthe soil moistureregimein the field. Farm

bunding is providedin private lands,whereland is put for cultivation or in caseof cultivable
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wastelands It shouldnot beusedasboundarybund. As in CB, crosssectionof field bundvaries
betweerD.4to 0.7 sgm dependingipontheexpectedainfall(24-hr 10 yearreturnperiod)andsoil
type.Only bundacrossslopeis recommendedStabilisationof bundis donewith grassseeding.

Stoneoutlet: Stoneoutletsareprovidedin field bund/contoubundfor disposinghe excessvater
safelyto downsidelt resistsbundsfrom breachingLengthof stoneoutletvariesfrom 1 mto2m
dependingipontheslopeandrunoff. Wherelocal stonesarenot available pipeoutletis provided.
However,pipe outletsareproneto stealing.In suchcasesyegetativeoutletscould alsobe made

to disposehe excesavatersafely.

Farm pond /dug out structure: Dug out or excavategondsarethe mostcommonandsimplest
type of ponds.A dugout pondis formedby excavatinga pit at a sitewhich hasalreadya natural
depression.The excavatedsoil is usedfor forming an embankmenaroundthe pondparticularly
strongerone acrossthe slope.The basicprinciple is that the pond shouldbe locatedwherethe
largeststoragevolumewith leastearthwork is possible . The pondsareconstrictedin a way that
minimumwatersurfaceareais exposedo reduceevaporatiorlossesWhenconstructions done
with humanlabour, any increasein depthbeyond3 m becomesuneconomicakince the cost
increase®ut of proportionto the volume of excavationand hencethe storagecapacitycreated.

Thesubsoil shouldallow minimum seepagéossesasfar aspossible.

Stonebunding: Stonebundsare constructedacrossthe steepslopingland by andlarge on the
contourat a pre-determinedspacingfor developingland for cultivation or to put at leastunder
pasturedevelopmentTheseare constructedat placeswhere stonesare availablereadily in the
field. Stonebundsacrossthe slope at regularinterval would help in reducingthe velocity of
flowing water and contol soil erosionfrom the field. The salientpointsin respectof contour

bundingaregivenbelow:
{1 Stonebundingis recommendeavherestonesareavailablelocally.
1 Wheremakingtrench/bunds not possibledueto shallowsoilsor rock exposed

1 It is laid on hilly/steepslopes(morethan6-8%). It canalsobe donein landswith 3-6%

slopein which stones

1 arespread/exposeid thefield
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1 Crosssectionof stonebundmayvary betweern0.151 0.25sqgm with suitablesideslope

(consideringhe costlimitations)

Stone Gully Plug (SGP). Gully plugs are useful in reducingthe channelgradientand flow

velocity, thus facilitating more infiltration opportunitytime for water and help in recharging
groundwater.- Whenfairly goodsize stones(of about225 mm) areavailabk locally, low cost
looseboulder/Stoné&ully Plugs(SGPs)couldbemade

Earthen Gully Plug (EGP): In places,where loose boulderis not available, earthennala
bund/EartherGully Plu (EGP)is consideredor thefirst orderchannels: The designof eartha
nalabundis similar to stonegully plug exceptthe differencein material(i.e. soil in caseof EGP
earthennalabund) and upstreamand downstreanside slopes.Also, rubble stonepitching upto
Full SupplyLevel (FSL) on the upstreansideis consideredor stability. - The combinationof
earthennala bund and vegetativebarriersVitex, Agave and Napierwill helpin stabilizingthe

gradeof gully andreducingthe runoff.

Gabion Structure: Gabionstructuresaremadewith boulderspackedcloselyin wire mes cages

madewith Galvanizedron (GI) wire of 8-10 gaugethicknesswith meshsizeof 7.515cm.

Gabionstructuresareeconomicalscomparedo cementstructuresThey may be constructedn
main gullies/ channelsfor retentionof debrisand soil accumulaibn without ponding. These
structuresencourageyood plant covernot only alongthe bankbut alsoin the bed of the stream
dueto increasednoistureregime.

Gabionstructureshavea long life (20-25 years)almostsimilar to cementmasonrypermanent
tructures.UsuallyGabionsarelmto 1.5m wide andlor0.5m high;theirlengthcanvary between
2t010m

In additionto watershedlevelopmenalongthecatchmenareatheprojectwill focusonimproving
vegetatiorcoverin thewetlandareaghroughJFM, agroforestry/farmforestrysystemsspecially
for scheduleadastesndtribesandsmallfarmersof othercommunitiego raiseplantationontheir

uncultivatedandsof their preferredspecies;

Riverbank plantations shall be taken up to control soil erosiordassociated problems;
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Bamboos provide excellent vegetative cover around wetland and are also economically useful. In
support of National Bamboo MissioRegeneration of degraded bamboo forests alaihg
wetlands will be encouragedClearing dead, damaged, and entangled bamboo shoots, doing the
necessary ground clearance and soil culture and mounding the rhizomes. These operations help in
the regeneration of the clumps and growth of strong shoots and increase the productigty of th
bamboo forestsThe programme helps tacrease in ground water levels, plantations on barren
lands- for soil conservation and flood control;

Proposed interventions key points

U Run off management interventions by constructing different water congeréati
harvesting structure.
Introduction of water saving techniques in irrigation.

Catchment area treatment & maintenance of existing water bodies.

Promotion of vegetation to reduced soil erosion
Introduction of soil/water conservation intervention

c.ccCc

Output 2.1: Enhanced Water Conservation

Activity 2.2: Demand side management suchnagroved Irrigation efficiency.

This will cover use of modern drip irrigation systems, promoting less water intensive crops and
native horticulture trees thatealesswater intensiveThis will also involve support tatal level

governance for water allocation and utilisation
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Component 3 Improving adaptive capacity of farmers and other wetland dependent
local communities.

Activity 3.1: Improved adaptive capacity of farmers by shifting to climate smart
agriculture practices

Activity Approach

Climate Smart U Support on climate resilient and smart agriculture

Agriculture practices such as Systematic Rice Intensification
(SRI) and orsustainable use of organic fertilisers ¢
pesticides,

U Providing support in smart and water efficient
irrigation system and also advisory on cropping
pattern crop diversificatiorthat reduces pressures t
wetlands

U Advisory on agro meteorology, agro metikgetc

U Agro advisory services on cropping pattern, nutrie
and farm management.

U Use of improved high yielding and drought resista
seeds and

U Promoting of inter and multi cropping
U Crop insurance and access to marketing facilities

U Establishment ofeed bank and farmers motivation
to grow seeds on its own field

Activity 3.2 Improving adaptive capacity of wetland dependent communities other
than farmers

Activity Approach

Improving Fisheries U Increased fisheries production in the wetland
can support local livelihood and also enhanc
biodiversity.

U The Central Inland Fisheries Board will be
contacted for support in pisciculture and
aquaculture in wetlands.

Duck Farming U Suitable smallewetlands of size <2 ha will be
explored for options of duck farming and

support to local communities in duck farming
as livelihood option will be made.




Ecotourism U Wetlands of high biodiversity and aesthetic

values will be promoted for ecotourism

activities, that will be a means of livelihood

generation and economic activity for local

people

Horticulture U Possible fantation support of horticultural

cropsintegrated forestry/horticulture plantatic

& Management

Other livelihood options U Apiculture

U Emphasion cattle breed development &
management programme

U Piloting & promotion of green fodder at
community level.

U Identification and promotion of NTFP based
income generation activities

Activity 3.3 Health related interventions

Proposed adaptation U Promotion of preventive health care system

intervertions in health U Health camps & trainings

sector U Promotion of kitchen garden & back yard nutritional
plantation.

U Drudgery reduction measures like smock less chulha, ¢
roof tiles and clean kitchen practices.
U Drinking water treatment like chlorination, purification e

Component 4 Knowledge Management

Activity 4.1: ldentify the best practices on climate adaptation that emerges from this pilot project
and capture them, and disseminate through knowledge management tools like brochures,
manuals, audio visual aids etc. The Knowledge management will be done througlsGdntmatt

State Knowledge Management Cell on Climate Change, which is part of the State Centre for
Climate Change.

Output 4.1: Successful strategies developed for replication on wetland management.
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10.Justification with regards to components as on the concrete
adaptation activities of the project, and how these activities contribute

to climate resilience

Project/ Programme
Components

Climate Resilience
Contribution

1.

Develop baseline climate change vulnerability of
ecosystems and communities in fheject site

Baseline development,
prioritize adaptation activities

2. Promote an integrated climate adaptation strategy in Reduces biophysical
wetlands through vulnerability, improves

- Water conservatiothat includes storage structure, ecosystem services. Resilien
catchment area treatment, river bank plantation, por of wetland improved
bunding etc.

- Demand side management such as climate smart
agriculture, crop diversification, irrigation efficiency
etc.

3. Improving adaptive capacity of farmeard other Improves livelihood options

wetland dependent local communities
Agro and farm management advisories
Through alternate livelihood options such as goatery
poultry, duckery, fisheries.

Sustainable collection, processing and marketing of
NTFP products

Fodder development

thus reducing soctieconomic
vulnerability

4. Knowledge Management

nSoft Adaptat
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10.1 Details on Economic, social and environmental benefits project / programme

(Reference to the most vulnerable communities, and vulnerable groups within communities,

including gender considerations)

EE may like to use following table to present the key benefits

Component

Key benefits (direct)

Social | Economic | Environmental

1. Develop baseline climate change
vulnerability of ecosystems and
communities in the project site

No direct benefits as they are only baseline
studies. However, the results of these two
activities will help in developing appropriate
adaptation plan inumerous watersheds in th
three agro climatic zones,

2. Promote an integrated climate
adaptation strategy in the wetlands
through

- Water conservatiothat includes
storage structure, catchment area
treatment, river bank plantation,
pond bunding etc.

- Demand gle management such as
climate smart agriculture, crop
diversification, irrigation efficiency
etc.

Non market| Market Improved
benefits benefits like | ecosystem
from Irrigation and| services and
increased | drinking resilien@ to
ecosystem | water supply | climate change

services,

Improving adaptive capacity of

farmers and other wetid dependent

local communities

- Agro and farm management
advisories

- Through alternate livelihood option;
such as goatery, poultry, duckery,
fisheries.

- Sustainable collectiomprocessing
and marketing of NTFP products

- Fodder development

Increased
income and
livelihood
opportunities

Increased
social
activities

Environmentally
sustainable
development

Knowledge Management

Replication of success of this pilot project in
otherwetland sites in Chhattisgarh
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10.2 Sustainability of intervention

i. How will the project assure that the benefits achieved through its investments are
sustained beyond the lifetime of the project?

Some of the key results of this programme willdf@g&o ongoing and existing schemes of the
Government a few are discussed below;

1. Water Resources Department is already implementing several water resources monitoring
project, the enhanced capacities of officials and strategies for wetland management will
help in improvingwater resource management strategiesatiands in other areas of
Mahanadi basin and other river basins of Chhattisgarh.

2. Will feed intodeveloping sector specific action plan in water sector under National Water
Mission

3. Forest departménvill integrate the climate adaptation strategies in wetlands in the Forest
Working Plans of this region thus it sustains in long term.

4. JFM, Gram Sabha and local communities have enhanced capacities in natural resource
management.

5. Knowledge management thugh capture and dissemination of best practices on climate
adaptation in wetlands will help in wetland management across the State and in other
parts of India

6. Maintenance of build climate resilience in the wetland will haveamtairedby States
own funds by integrating the adaptation strategies in the States existing programmes, a
few as discussed above.
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10.3 Analysis of the cost-effectiveness of the proposed project:

i. Cost effectiveness will compare alternative options avalabd how the proposed
components/ intervention are best for given climatic conditions . It will also how the
community has preferred the selected interventions and their views / concerns are addressed
while designing the project/ programme

The proposashould compare to other possible interventions that could have taken place to help
adapt and build resilience in the same sector, geographic region, and/or community.

A comparison of the chosen option-awis alternative options may be provided as per the table

given below:

Activity

Proposed alternative

Benefits

1. Develop baseline climate chang

vulnerability of ecosystems and
communities in the project site

No akernative
available

Complete mapping of
baseline vulnerability to
climate change in the
project site for developing
specific adaptation and
mitigation activities

farmers and other wetid
dependent local communities
Agro and farm management
advisories

Through alternate livédood
options such as goatery, poultry
duckery, fisheries.
Sustainable collection,
processing and marketing of
NTFP products

Fodder development

2. Promote an integrated climate | The proposed actions No modern construction
adaptation strategy in the are largely on using | equipment or machinarie
wetlands through local level materials | are required

- Water conservatiothat includes| and labour and cost
storage structure, catchment ar| effective
treatment, river bank plantation

pond bunding etc.

- Demand side management suc
as climate smart agriculture, crq
diversification, irrigation
efficiency etc.

3. Improving adaptive capacity of | Best possible Improved livelihood

strategies for
livelihood
development are give

4. Knowledge Management

Identify best practices
emerging from this
project

Use the pilot project
replicated successful
wetland management in

the State.
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10.4 Alignment with the National and State Action Plans and other Policies /
Programmes:

(Describe how the project / pr@nme is consistent with national or subnational sustainable
development strategies, including, where appropriate, national oragicimal development

plans, poverty reduction strategies, national communications, or national adaptation programs of
action,or other relevant instruments, where they exist)

National Policy Project Elements related to the policy
National Green mission :To reach national target The Joint Forest Management under tr
of 33% land area under forest and tree cover fron project will be through JFM committees
the current level of 23%, Mission to be takgnon  and as per the JFiyuidelines of
degraded forest land through direct action by Government of India

communities, organized through Joint Forest

Management (JFM) Committees and guided by

Department of Forests

National mission on Sustainable Agriculture The promotion of sustainable agricultut
:Mission aims to devise strategies to make Indian practices in the wetland areas ise&@ted
agriculture more resilient to climate change. topic to the mission

National Water Mission: The overall objective of Watershed and wetaland management
the NWM, is "conservation of water, minimizing  within the objectives of the National
wastage and ensuring its more equitable distributi Water Mission.

both across and within States through integrated

water resources developmemtd management.

National mission on Strategic knowledge of The Knowledge Management

climate change Mission to identify the challenges Component of the project is in

of and the responses to climate change through concurrence with this missiofyrther
research. Understand the Seeimpnomic impacts of assessing socio economic vulnerability
climate change including impact on health, and developing adaptation activities for
demography, mitigation patterns and livelihoods ¢ improving their resilience and livelihooc
vulnerable communities. is covered in this project

The t he me of -YearrPthn i@ 6 The project will show for more
AfFaster, sustai nabl.e, sustainable development at local level
The 12th five year plan (2012017) released by the biodiversity conservation and sustainat
planning commission of India aims at inclusive an wetland manageent

sustainable growth.

State Action Plan on Climate Change (SAPCQ) Climate adaptation in primary sectors i.
Chhattisgarh; The SAPCC has identified eight water, agriculture and forests and
primary sectors for climate adaptation and biodiversity and among vulnerable
mitigation actions; Water, Agriculture, Forests anc groups is propasl in this project, which
Biodiversity are three primary sectors for adaptati is one of the key objectives of the

The SAPCC discusses and emphasises on waters SAPCC

development, joint forest management, building

resilience to primitive tribal group.
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10.5 Component wise technical standards:

(Describe how the project / programme meets relevant national technical standards, where
applicable, such as standards for environmental assessbuilding codes, standards related to
pollution control, etc. The details need to be provided for each of the interventions proposed)

Activity

Applicable standard

Application to project

Promote an integrated
climate adaptation
strategy that enhanse
wetland resilience to
climate change and
increases its ecosystem
services especially
focusing on water
retention and supply

The National Environment Policy
of 2006recognises that India is
vulnerable to climate change and
informs that the development
policies should integrate climate
change concerns especially on
reducing vulnerability

The programme
addresses climate chan
impacts, vulnerability to
climate changeral
adaptation strategies

The National Water Policy (2012)
is a comprehensive document
which discusses the water
management issues .The salient
features of the policy which are
particularly relevant to adaptive
water management in the context
climate hvange

The project addresses
water resource
development and
conservation through
watershed and wetland
development
programmes.

Integrated Watershed
Development Programme
Guidelines, 2011

The Department of Land
Resources, Government of India
has deviseddelines on
watershed development

The project will follow
strictly the guidelines of
the IWMP programme
for watershed
development.

Improving adaptive
capacity of farmers and
other wetland dependen
communities

Forest Rights Act, 2006
The Act seeks toecognize and veg
the forest rights and occupation in
forest land in forest dwelling
Scheduled Tribes and other

traditional forest dwellers

There will be no
relocation or
rehabilitation of tribes

39



10.6 Duplication Check:
(Describe if there iguplication of project / programme with other funding sources, if any)

Project Objective Complementarity | Geographical
coverage/
agency

Hydrology 1 The overall Project Provides detailed | Entire

project Phase DevelopmentObijective is to hydrological data | Chhattisgarh

| & Il funded | extend and promote the for the proposed

by World sustained and effective use of | project The project

Bank and Hydrologic Information System was launched

Government | by all potential users concerned in December

of India with water resources planning ar 1995 and

management thereby contributin continued

to improved productivity and from
costeffectivenessf water related 5 April 2006
investments to May 2014

Integrated UnderlWDP watershed Availability of 2008 onwards

Watershed development activities were take watershed codes

Development| up in the State but is presently n{ and guidelines

Project covered fully

Afforestation,| The forest departmemctivities Afforestation in ongoing

river bank are annual aims at restoration of| watershed areas

development| degraded forests and forest

and other development

forest

development

activities
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11. Details on Stake-holder consultation:

(Describe the consultative process, including the list of stakeholders consulted, undertaken
during project preparation, with particular reference to vulnerable groups, including gender
considerations).

The DPR preparation team visited the three prg#es and conducted stakeholder discussions.

The discussions were held in presence of field level forest officials and Joint Forest Management
committees, Gram Sabha were invitétle Stakeholder surveys for Mahasamund and Baloda
Bazar districts were heid February, 2016. While the stakeholder discussions for site Dugli in
Dhamtari was held during August, 2015.

Following community perceptions were noted during the stakeholder discussions:

U Rainfall pattern is changing and the farmers recognise decline in annual rainfall and
increased incidences of drought.

Frequency of drought has increased from 3 to 5 years to 2 to 3 years.

Duration of summer period has increased from 4 months to 6 months.

Temperature has increased up to 45 degree centigrade in summer months.
Because of above climatic changes it is becoming difficult to maintain survival of
forestry plantation.

Forest produce like gum and fruits & flowers is being reduced year by year.

Local biodiversity changes are being observed such as changes in bird migration,
flowering of certain trees and fruiting period etc.

cC:.CcCCC

cC: C:

U In above context we have visited forest villages and conducted group discussion and
village meetings. Peoples are well agvavith the effects of climate change as meméd
above, but they have not started yet to think upon

U They told us that ground water is being depleted, surface water is also reducing. Because
of erratic and less rainfall, farming is being effectedyad

U Use of chemical fertilizer has increased and because of this soil is losing its fertility. Crop
yield is reducing, cost of cultivation has increased. Because of above adverse effects of
climate change people are migrating in search of employmentiibynieavns and out of
state.

U Health of human and livestock both have greatly affected by numbectdr borne
diseases.
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Field surveys in Duglil, Dhamtari District

Discussions with JFM Committees and Women Self Help Groups
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