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National River Conservation Directorate (NRCD)

The National River Conservation Directorate, functioning under the Department of Water

Resources, River Development & Ganga Rejuvenation, and Ministry of Jal Shakti providing

financial assistance to the State Government for conservation of rivers under the Centrally
2xO00UOUI Ew2ET 1 Ol Uw Ofl ws-EUDOOEOwW 1ODYI Uw " O6OUI UYE
Conservation Plan to the State Governments/ local bodies to set up infrastructure for pollution

abatement of rivers in identified polluted river stretches based on pr oposals received from the

State Governments/ local bodies.

www.nrcd.nic.in

Centres for Godavari River Basin Management Studies (cGodavari)

The Centres for Godavari River Basin Management Studies (cGodavari) is a Brain Trust
dedicated to River Science and River Basin Management. Established in 2024 by CSHRIEERI
and IIT Hyderabad, under the supervision of cGanga at IIT Kanpur, the center serves as a
know ledge wing of the National River Conservation Directorate (NRCD). cGodavari is
committed to restoring and conserving the Godavari River and its resources through the
collation of information and knowledge, research and development, planning, monitoring,
education, advocacy, and stakeholder engagement.

www.cGodavari.or g

Centre for Ganga River Basin Management and Studies (cGanga)

cGanga is a think tank formed under the aegis of NMCG, and one of its stated objectives is to

make India a world leader in river and water science. The Centre is headquartered at IIT

Kanpur and has representation from most leading science and technological institutes of the
EOUOUUaABWE&EOT Ez Uw OE OE E-thhkuinbiroplerike6tatidn | attYdynanicU w E w UT E
evolution of Ganga River Basin Management Plan (GRBMP) prepared by the Consortium of

7 ITs. In addition to this, it is also responsible for introducing new technologies, innovations,

and solutions into India.

WWWw.cganga.org
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and Management Plan (CAMP) project. The analyses, interpretations and data presented
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Figure 1: Godavari Basin DISIICES ...........uueiiiiiiiiiiiiiirriiiii e e mem e e e e snnneneees A

Figure 2: Land Use Composition as % of Total Geographical Areat Godavari River Basin....N
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This report presents a spatially integrated analysis of land use transformation, land degradation,

and vegetation health across the Godavari River Basin between 2000 and 2022. Spanning over

3l OYYYWUQGUEUI woObOOOI UUI UWEEUOUUwWI BT T Ow( OEPEOWUUE
ecological balance and economic productivity. Using district -level revenue data, satellite-derived

vegetation indices (NDVI), and QGIS -based spatial analysis, thestudy provides a comprehensive

understanding of how land use patterns, degradation processes, and vegetative dynamics have

evolved over the last two decades. The findings highlight the simultaneous pressures of

urbanization, agricultural decline, and ecolo gical stress raising critical concerns for long term

sustainability and regional planning.

Key observations show that forest cover has improved in parts of the basin, notably in Andhra
Pradesh and Maharashtra, largely due to afforestation and conservation programs. However,
these gains are offset by declines in categories like permanent pasturefree groves, and culturable
wastelands, with fallow lands increasing sharply especially in Andhra Pradesh and Telangana,
suggesting stress on rainfed agriculture and a gradual retreat from cultivation. Net sown area
remains stable in absolute terms but is declining as a share of total land, reflecting the growing
prominence of non-agricultural land uses. Vegetation health, as measured by NDVI, displays
strong seasonal resilience but no longterm upward trend, with persistent stress in pre -monsoon
months across most districts. The degradation analysis further reveals that water erosion and
vegetation degradation are the most widespread threats, concentrated particularly in semi-arid

districts of Telangana, Maharashtra, and parts of Chhattisgarh and Odisha.

These trends point to the urgent need for tailored, district -level policy responses. Restoring long-
fallow and culturable wastelands through regenerative agriculture, promoting afforestation in
high-stress zones, and protecting remaining pasture and treebased systems are critical.
Sustainable land management must move beyond expanding cultivation to improving land
productivity through practices like natural farming and soil conservation. Policy efforts should
also focus on creating basinlevel vegetation and degradation monitoring systems to guide
adaptive responses. Ultimately, aligning spatial diagnostics with climate -resilient land use

Degradation Neutra lity (LDN) commitments.
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The Godavari Basin faces rapid land use changes driven by urbanisation, industrial
expansion, and climate variability. These pressures have direct implications for ecological
stability, agricultural productivity, and rural livelihoods. Understanding spatial and temporal
trends in land use, environmental degradation, and vegetation health is critical for

formulating policies that balance economic development with environmental conservation.
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This report uses the Revenue Map and district -level data to:

Analyse land use patterns and their evolution from 2000 -01to 202223

Assess theextent and drivers of environmental degradation .

Evaluate vegetation health using NDVI satellite data.
Recommend strategies forsustainable land and resource management
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development, and prevailing climatic conditions. They emerge from the interaction of diverse
physical, ecological, and socio-economic factors. Beyond simply depicting land cover, land
use analysis provides valuable insights into the extent and nature of environmental change,
including degradation within the catchment areas of river basins. For this reason, land use

studies are integral to environmental assessments (Certral Water Commission, 2009).

In India, land use statistics are generally compiled at administrative unit levels | such as
blocks, tehsils, or districts| by the respective government departments. As such, data are
rarely available in formats aligned with natural river basin boundaries. To address this
limitation, the present study aggregates district -level land use data to match the geographical
extent of the Godavari River Basin. This has been carried out on a statewise basis, identifying

all districts falling wholly or partially within ~ the basin in each state. The compiled data were
then restructured to enable a basinlevel assessment, allowing for a more integrated

understanding of spatial patterns and temporal changes in land utilization.

The following section details the methodology, including spatial delineation of basin
boundaries, identification of relevant districts, data sources, and the classification framework
used for analysis.

| 61 8EUEWEOEwW, 1 UT OEOOOT a

The Godavari River Basin spans multiple states and encompasses numerous administrative
districts. In this study, basin boundaries were delineated using QGIS (Quantum Geographic
Information System) software, and all districts falling wholly or partially wit hin these

boundaries were identified at the state level. This spatial delineation formed the basis for

compiling district -wise land use data relevant to the basin.

Since official land use statistics in India are maintained at the district level rather than for
natural river basins, basin-level figures were generated by aggregating district data according
to the proportion of each district lying within the basin. Land utilization for the basin was

computed as the sum of each land use category within the relevant districts.



The districts included in this analysis span the states of Maharashtra, Andhra Pradesh,
Telangana, Chhattisgarh, Madhya Pradesh, Odisha, Karnataka and the Union Territory of
Puducherry (Yanam region). A detailed list of districts, organized by state, is provided in

Appendix 1

The primary data source is the Directorate of Economics and Statistics (DES), Department of
Agriculture and Farmers Welfare, Government of India . District -level statistics for each state
were obtained from the DES District Dashboard which follows the Nine -Fold Classification

of Land Use prescribed by the Ministry of Statistics and Programme Implementation (MoSPI) .
NINE -FOLD CLASSIFICATION :

1. Forest Area: This includes all land classified as forest under any legal enactment or

administered as forest, whether State-owned or private, and whether wooded or maintained

as potential forest land. The area of crops raised in the forest and grazing lands, or ar@s open

i OUwWl UEaAaDPOT wpPUT POwWUT T wi OUI UOUOWUI OEPOUWDPOEOUETI E
2. Area under Non -agricultural Uses : This includes all land occupied by buildings, roads,

and railways or under water, e.g., rivers and canals, and other land put to uses other than

agriculture.

3. Barren and Unculturable Land : This includes all land covered by mountains, deserts, etc.
Land, which cannot be brought under cultivation except at an exorbitant cost, is classified as

unculturable, whether such land is in isolated blocks or within cultivated holdings.

4. Permanent Pasture and other Grazing Land: This includes all grazing land, whether it is
permanent pasture/meadows or not. Village common grazing land is included under this

category.

5. Culturable Waste Land : This includes land available for cultivation, whether taken up or
not taken up once but not cultivated during the last five years or more in succession, including
the current year for some reason or the other. Such land may be either followed or covered
with shrubs and jungles, which are not put to any use. They may be accessible or inaccessible

and may lie in isolated blocks or within cultivated holdings.

1l YxUoYyyEEUEGQGEI UET UDG 1 BN p®EBE®UUYEOEUUDr EEUDPOO



https://data.desagri.gov.in/weblus/classification-of-area-report-web

6. Fallow Lands other than Current Fallows: This includes all land that was taken up for
cultivation but is temporarily out of cultivation for a period of not less than one year and not

more than five years.

7. Current Fallows : This represents the cropped area, which is kept fallow during the current

year.

8. Net Area Sown : This represents the total area shown with crops and orchards. Area sown

more than once in the same year is counted only once.

9. Land under Miscellaneous Tree Crops, etc.: This includes all cultivable land, which is
OOUwWDPOEOUE]I EwbPOws-1 OwEUI EwUOPOZzZ wEUUwPUwxUUwUOwU
trees, thatching grasses, bamboo bushes, and other groves for fuel, etc., which are notincluded
UOEIT Uws .Oare dlagstiéd Wnder this category.

The initial step involves constructing a Revenue Map to represent the revenue divisions of
each state within the Godavari River basin. In the next step, we will provide detailed insights
into the distribution and utilization of land across various district s within the Godavari River
basin. This subsequent step will present the statistical data for each landuse category.

| 6t &1 YI OUIl w, ExwOi w&OEEYEUPwW1IDYI Uw! EUDPO
We have presented the land use trends for the Godavari River Basin at the state level, covering
the districts that fall within the basin across Andhra Pradesh, Chhattisgarh, Karnataka,
Madhya Pradesh, Maharashtra, Odisha, and Telangana. The Union Territory of Puducherry
has not beenanalysed separately, as only a small portion of the Yanam region lies within the
Godavari Basin. In the subsequent section, we will present a consolidated overview of land
utilization trends across the entire Godavari River Basin, aggregating the patterns observed

across the covered states to provide a comprehensive understanding of land use dynamics in

the region.

The districts covered in the Godavari River Basin span multiple states(Figure 1), with their
inclusion based on different census years. In Andhra Pradesh, the districts included Alluri
Sitharama Raju, East Godavari, Kakinada, Konaseema, Eluru, West Godavari, and
Parvathipuram Manyam. In Telangana, based on the 2016 Census, the distri¢s forming part
of the basin are Adilabad, Karimnagar, Bhadradri Kothagudem, Siddipet, Nizamabad, Ranga

Reddy, Kumuram Bheem Asifabad, Mancherial, Nirmal, Kamareddy, Sangareddy,



Vikarabad, Medchal Malkajgiri, Khammam, Mahabubabad, Jangoan, Warangal Urban,
Warangal Rural, Jayashankar, Peddapalli, Jagitial, Rajanna Sircilla, and Medak, while Mulugu

is included as per the 2019 records.

Figure 1. Godavari Basin Districts
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Source: Revenue Map of the Godavari River Basin developed using QGIS.

Note: The figure illustrates the districts within the Godavari River Basin, spanning eight Indian states. Each state
is distinguished using a specific colour for easy identification. Andhra Pradesh is shown in sky blue, Chhattisgarh
in green, Karnataka in dark blue, Madhya Pradesh in teal green, Maharashtra in yellow, Odisha in light agua blue,
and Telangana in purple.

In Maharashtra, the districts forming part of the Godavari Basin as per the 2011 Census
include Ahmadnagar, Akola, Amravati, Aurangabad, Bhandara, Bid, Buldana, Chandrapur,
Gadchiroli, Gondiya, Hingoli, Jalgaon, Jalna, Latur, Nagpur, Nanded, Nashik, Osmana bad,

Parbhani, Pune, Thane, Wardha, Washim, and Yavatmal.

In Madhya Pradesh, the covered districts, as per the 2011 Census, are Balaghat, Betul,
Chhindwara, Mandla, and Seoni. In Chhattisgarh, the districts forming part of the basin based
on the 2011 Census include Bastar, Bijapur, Dakshin Bastar Dantewada, Dhanri, Uttar
Bastar Kanker, Narayanpur, and Rajnandgaon, while Balod, Kondagaon, and Sukma were
updated in 2014. In Odisha, the basin covers the districts of Kalahandi, Koraput, Malkangiri,
Nabarangapur, and Rayagada as per the 2011 Census, while Yanam in Pducherry is also part
of the basin according to the 2011 Census. Additionally, in Karnataka, the districts included

in the Godavari River Basin, based on the 2011 Census, are Bidar and Kalaburagi (Figure 1).



These districts collectively contribute to the diverse land utilization, water resources, and

environmental dynamics of the Godavari River Basin, impacting agriculture, forestry, and

urbanization trends across the region.
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Between 2000 and 2022, the Godavari River Basin experienced measurable changes in land

use patterns. Forest area expanded significantly, non-agricultural uses grew steadily, and

certain agricultural and ecological categories showed marked declines.

Table 1: Land Use Trends Summary ¢+ Godavari River Basin (2000-01 & 2022-23)

Land Use Category (Value in Hectare) % Change
200001 202223 (200001 to 2022-23)
Forests 25,88,526 31,25,418 | +20.74
Area under Non -Agricultural Uses 20,11,910 | 22,98,469 | +14.24
Barren and Unculturable Land 12,33,847 | 11,11,793 | -9.89
Permanent Pasture and Other Grazing Land 24,35,320 19,04,583 | -21.79
Misc. Tree Crops and Groves 16,26,728 12,43,626 | -23.55
Culturable waste Land 1,35,11,191| 1,27,19,282| -5.86
Fallow Lands (Other than current Fallows) 3,78,687 3,67,919 | -2.84
Current Fallow 2,33,92,174| 2,32,53,809| -0.59
Net Area Sown 17,20,434 | 17,67,673 | +2.75
Total Area 4,88,98,817| 4,77,92,572| -2.26

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The observed discrepancies in the total reported land area for the Godavari River Basin may be attributed to
differences in data sources and estimation methodologies used in compiling land use statistics. According to Land
Use Statistics briefly: 20334 to 202223, in cases where current year data has not been received from State/UT
Governments, the figures have been estimated using the most recent data available from earlier years, the
Agriculture Census, or advance estimates provided by the respective States (Directorate of Economics and
Statistics, 2022).
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From an absolute change perspective (Table 1), forest area grew by over 20% in hectares,
likely reflecting afforestation programs, natural regeneration, and improved protection
measures. Non-agricultural land uses expanded by 14%, consistent with urban, industrial,
and infrastructure growth, sugges ting rising competition for agricultural and ecological land.
Permanent pasture and miscellaneous tree crops saw declines exceeding 20%, which may
indicate conversion to cropland or built -up areas, with potential consequences for
biodiversity, rangeland he alth, and livestock-based livelihoods. Net area sown increased
slightly (+2.75%), showing agriculture remains a stable land use but with limited spatial

expansion potential.



Figure 2: Land Use Composition as% of Total Geographical Area ¢ Godavari River Basin

2000 2022

Net Area Sown

Net Area Sown

47.8%

Tree Crops and Groves Tree Crops and Groves
0.77% 0.77%

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The land use category names in this visual representation have been shortened for clarity and readability.

For instance,"Area under NonrAgricultural Uses"is presented as"Non-Agricultural Uses", and "Land under Misc. Tree

Crops and Groves not included in Net Area Sovisishown as"Tree Crops and GrovesThese categories are based on

the classification provided by the Ministry of Statistics and Programme Implementation (MoSPIl). The data

represents the share of each land use category as a percentage of the total geographical area in the Godavari River

Badn for the years 200001 and 2022-23.

From a composition perspective (Figure - 2), net area sown remains the dominant category,
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dependence on agriculture. Forests, despite substantial absolute gains, fell slightly in

proportional share (27.63% Y 26.61%), indicating that other land useq especially
non-agricultural | expanded more rapidly. The proportional rise in non -agricultural uses

(+1.25 percentage points) highlights ongoing urbanization pressures. Meanwhile, barren
OEQCEzZUwWUOPT T UwxUOxOUUDPOOEOWDHOEUT EUIl wopHYdAYwx1 U
degradation or reclassification.

Overall, the trends point to both opportunities and challenges. Gains in forest cover are

positive for ecological stability, watershed health, and climate resilience. However, the loss of

pasture and agroforestry areas alongside expanding urban land underscores the need for

integrated, cross-state land use planning. Such planning should balance conservation,

agricultural productivity, and economic development to ensure long -term ecological and

livelihood security in the Godavari River Basin.
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Key Land Use Trends in tRhReRGORBvVar. Ri
Land Use % Basin Share
Trend N What This Indicat
Category ren Change |(200001Y 202223) at This Indicates
Significant absolute gain. Slight
sharesdrop due to faster growth
Forest Increasing +20.74% (27.63%Y 26.61% |lin other categories. Likely due
to afforestation and protection
efforts.
Non - Urbanisation and infrastructure
Agricultural Increasing +14.24% |5.29%Y 6.54% expansion; strong growth in
Uses built -up areas.
Permanent Fall in area; grazing pressure
Pastures & Decreasing |[N| hud A|3.52%Y 3.70% and biodiversity concerns
Grazing emerge.
_ Decline in agroforestry
Misc. Tree Crops . N = v . :
! P Decreasing |N1 t+ 0 K0.77%Y 0.77% practices; no change in share
& Groves .
reflects minor role.
Net Area Sown Slight +2.75% |a7.84% 48.66% | O° 2gncultural base remains
Increase steady with marginal expansion.
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Figure 3: Godavari Basin Districts in Andhra Pradesh

79912 800" 80°48 81836 82024 83912
+ t , f f +

Districts of the Godavari River Basin A
ANDHRA PRADESH

18724
f
;
bZa8T

17236
t
|
\9galT

i,
?3{,}}:5;}*

16248’
+
L
8091

Godavari
Basin

0 50 100 km
E L SS—

AN

£

L
40591

79'112' WLO’ 80"‘48’ 81"'36‘ 82"124‘ 63"'11‘
Source: Revenue Map of the Godavari River Basint Andhra Pradesh, developed using QGIS.
Note: The inset map at the top left shows the Godavari River Basin within India. The middle -left map highlights

UT1 wWEEUPOzUwUxUI EEWEEUOUUWUUEDT U w3T 1T wxUDPOEUAWOExwOOwWOT 1 wUP
shaded in blue.

11



Forests experienced the most substantial positive transformation, with a 48.26% increase in
area (Tablet 2) and a 6.40 percentage in total geographical area share (Table 3). This reflects
the effectiveness of afforestation programs, improved forest management strategies, and
potential land reclassification. Fallow lands, excluding those currently fallow, expanded by
176.20% in area and 2.32 percentage in share, while current fallow lands increased by 51.90%
in area and 1.13 percentage in share. These p#&rns may suggest agricultural challenges,
interruptions in seasonal cultivation, or evolving economic incentives for farming. The net
area sown saw a reduction of 1.18% in area but a notable decrease of 6.42 percentage in share,

indicating a contraction o f agricultural land within the total geographical area.

Culturable wasteland, permanent pasture, and land under miscellaneous tree crops exhibited
declines in both absolute area and share, suggesting a gradual reduction in grazing resources,
non-conventional agriculture, and agroforestry practices. The area allocated for non-
agricultural uses increased by 6.20% in absolute values but experienced a slight decrease in
share by 1.05 percentage. This indicates that although urban and infrastructural development

continued, other land use categories, particularly fore sts, expanded

Table22Change i n LandiAlsdeh rGa tRa0pEdid 20892-23)

Land Use Category 200004ha) | 202223(ha) % Change
Forests 4,04,293 5,99,396 +48.26
Non-Agricultural Uses 2,70,349 2,87,099 +6.20
Barren & Unculturable Land 1,24,234 1,23,165 -0.86
Permanent Pasture & Grazing Land | 38,833 32,870 -15.36
Misc. Tree Crops & Groves 15,914 12,695 -20.23
Culturable Waste Land 40,116 31,258 -22.08
Fallow Lands (Other than the 30,661 84,686 +176.20
current Fallows)

Current Fallow 64,286 97,651 +51.90
Net Area Sown 8,72,695 8,62,370 -1.18
Total Area 18,61,381 | 21,31,190 +14.50

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The observed discrepancies in the total reported land area for Andhra Pradesh may be attributed to

differences in data sources and estimation methodologies used in compiling land use statistics. According to Land
Use Statistics briefly: 20334 to 202223, in cases where current year data has not been received from State/UT
Governments, the figures have been estimated using the most recent data available from earlier years, the
Agriculture Census, or advance estimates provided by the respective States (Directorate of Economics and
Statistics, 2022).
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Table 3: Land Use Composition as % of Total Geographical Area in Andhra Pradesh

(200001 & 2022-23)
Land Use Category 2000-01(%) 202223(%) Change
(%)

Forests 21.72% 28.12% +6.40
Non-Agricultural Uses 14.52% 13.47% NHhd Yy
Barren & Unculturable Land 6.67% 5.78% Ny 6 W
Permanent Pasture & Grazing Land 2.09% 1.54% NY 3 k
Misc. Tree Crops & Groves 0.85% 0.60% NY & I
Culturable Waste Land 2.16% 1.47% NY St
Fallow Lands (Other than the current Fallows) | 1.65% 3.97% +2.32
Current Fallow 3.45% 4.58% +1.13
Net Area Sown 46.88% 40.46% Nt 6 K

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use
category as a percentage of the total geographical area in Andhra Pradesh for the years 20001 and 202223

| 6 k 8 htBENBGHWIDEIUO W+ EOEw4 Ul w OEOGaUDU

The administrative reorganization effective from 4 April 2022 2 ed to the creation of several
new districts within the Godavari River Basin, including Alluri Sitharama Raju, Kakinada,
Kona Seema, Eluru, and Parvathi Puram Manyam. However, the present analysis considers
only the East Godavari and West Godavari district boundaries. This approach aligns with the
original classification used in the source data ((Directorate of Economics and Statistics,), based
on which the land use parameters have been calculated. At the disaggregated level, East
Godavari and West Godavari exhibit broadly similar land use change patterns between 2000
and 2022, with variations in magnitude for certain categories. Forest area expanded in both
districts, increasing by 44.38% in East Godavari and 63.70% in West Godavari, reflecting
strong affor estation and conservation efforts (Tablet 4). The most dramatic growth occurred
in fallow lands, with Fallow Lands other than Current Fallows rising by 172.71% in East
Godavari and 184.29% in West Godavari, and Current Fallow increasing by 37.16% and
78.19% respectively, indicating a shared regional shift towards more uncultivated agricultural

land.

2l YyxUovy¥ET EBExUOOODPOI 6Oy ', 2%¥5P1 pUx#0OpPO+0OEEUYy OOl t #DUUUDEL
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Table 4: Land Use Area Change by Distric ts, Andhra Pradesh (200001 & 202223)

Land Use Category East Godavari (%) | West Godavari (%)

Forests +44.38 +63.70
Non-Agricultural Uses +27.19 $11.52

Barren & Unculturable Land $0.12 $2.37

Permanent Pasture & Grazing Land $13.27 $19.05

Misc. Tree Crops & Groves $34.53 $5.33

Culturable Waste Land $5.79 $33.53

Fallow Lands (Other than the current Fallows) | +172.71 +184.29

Current Fallow +37.16 +78.19

Net Area Sown $5.34 +3.04

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The above table represents the %= percentage change in hectares from 20@l to 202223 in selected districts
of Andhra Pradesh.

When we observed the changein percentage share of total geographical area between 2000
and 2022, both East and West Godavari show similar trends, with forests and fallow lands
gaining, while agricultural and grazing areas decline. Forests recorded the largest share
increases, rising by 6.56 percentage in East Godavari and 5.21 percentage points in West
Godavari (Table t 5), reflecting sustained afforestation and protection measures. Fallow lands,
particularly those other than current fallows, also expanded their share, suggesting a shift
towards longer -term idle land. In contrast, the net area sown saw notable share reductions,
indicating a contraction of agriculture within the land use mix. Non -agricultural uses
increased slightly in East (+0.85) but declined in West ¢3.56), pointing to differing
development pressures. Other categories, including barren land, permanent pasture,
miscellaneous tree crops, and culturable waste, saw marginal decreases in share in both

districts.

Tab3:8hare of Total Geogr aphséinadh rAa eRar &Ccheasnhy ¢

(2001028 23

Land Use Category East Qodavari West Qodavari
(Change in Share (%) | (Change in Share (%))
Forests +6.56 +5.21
Non-Agricultural Uses +0.85 $3.56
Barren & Unculturable Land $1.20 10.56
Permanent Pasture & Grazing Land 10.61 10.47
Misc. Tree Crops & Groves $0.33 10.13
Culturable Waste Land 10.31 $1.18
Fallow Lands (Other than the current Fallows) | +2.58 +1.90
Current Fallow +0.60 +1.88
Net Area Sown $8.14 $3.09

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The table shows the change in the share of each land use category as a percentage of the total geographical
area between 200801 and 2022 23.

14



Key Highlights

St alteevel ((Amednhdrsa Pr adesh
Area .C han -
Land Use Category Change (%) I N . S Significance
(%)

Forests Major ecological gain, likely due to afforestation,

w48.26 +6.4 regeneration.
Non-Agricultural Expansion of built -up and infrastructure areas,
Uses +6.2 -1.05 supporting urban and economic activities.
Barren & marginal reclamation of unproductive land for
Unculturable Land -0.86 -0.89 potential alternative uses.
Permanent Pasture & Reflects reduced grazing land availability,
Grazing Land -15.36 -0.55 which could affect livestock -based livelihoods.
Misc. Tree Crops & Reducing agroforestry output.
Groves -20.23 -0.25
Culturable Waste Conversion of previously unused cultivable
Land -22.08 -0.69 land into productive use.
Fallow Lands (Other Suggests a substantial increase in longterm idle
than the current agricultural land, indicating shifts in farming
Fallows) +176.2 +2.32 viability.
Current Fallow More land left uncultivated within a season,

+51.9 +1.13 possibly due to water or labour shortages.
Net Area Sown Reduced proportion of cultivated land, a

-1.18 -6.42 gradual shift away from agriculture.

Note: Area Change (%)Percent change in total area under each category (in hectareshetween 200001 and 20223.
Change in Share (% Dl I 1 Ul OET wbOwUT ECOWEEDTI T OUazUlwxUOxOUUDOOWOI wOOUE
between 200601 and 202223.

Di s tLreivcetl Hi ghlights
Category ‘ District(s) ‘ Trend Significance
Major Gains
Forests East Godavari, | Large increases in| Driven by afforestation
West Godavari | both area and share | and conservation efforts.
Fallow Lands | East Godavari, | Strong expansion | Reflects shifts in
other than Current | West Godavari | in both absolute | cultivation viability and
Fallows and share longer-term land idling.

Major Losses

Net Area Sown

East Godavatri

Sharpest drop in

share.

Indicates agricultural
contraction in the eastern
part of the basin.

Culturable Waste
Land

East Godavari,
West Godavari

Significant declines
in both area and
share

Suggests conversion of
unused cultivable land to
other uses.
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Chhattisgarh accounts for nearly 13% of the Godavari River Basin, encompassing 10 districts.
These include Balod, Bastar, Bijapur, Dantewada, Dhamtari, Kanker, Kondagaon,
Narayanpur, Rajnandgaon, and Sukma, which fall wholly or partially within the basin
Between 2000 and 2022, land use changes in Chhattisgarh reflect modest forest gains, notable
expansion of non-agricultural uses, and increases in fallow land, particularly in categories
other than current fallows. Rising culturable waste land in some E D U U (p8irsUtp U
underutilisation of cultivable resources, while reductions in net sown area highlight a gradual

shift away from active cultivation towards alternative land uses.

Figure 4: Godavari Basin Districts in Chhattisgarh
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Source: Revenue Map of the Godavari River Basint Chhattisgarh, developed using QGIS.
Note: The insert map at the top left highlights the overall geographical extent of the Godavari River Basin within
India, providing a national context for the basin's reach. The middle -left map provides a more focused view of the
basin's distribution across various states, emphasizing the intricate network of river systems. The primary map on
the right specifically highlights the districts within Chhattisgarh that form part of the Godavari River Basin, shaded
in green colour.

Forests in Chhattisgarh recorded positive change, with a 3.22% increase in absolute area
(Table 6) and a 1.32 percentage point rise in their share of the total geographical area (Table

7). This suggests incremental gains from afforestation initiatives, sustained forest protection,

and potential improvements in forest boundary delineation.

3 &OYI UOOI OUw Of WOEEFEDNDOW ! EODOWHHADE AU Gpl YK AS w EEI UUI Ew
T UxUoxyyDOEDEPUDUBT OYSDOYEOPOOOEEUY&OEEYEUDUI Y! EUDOSXxEIT &
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Table 6: Change in Land Use Categories + Chhattisgarh (2000-01 & 2022-23)

Land Use Category 200001(ha) | 202223(ha) % Change
Forests 28,92,802 29,86,045 +3.22
Non-Agricultural Uses 1,76,088 2,08,972 +18.67
Barren & Unculturable Land 1,25,817 1,114,938 -8.65
Permanent Pasture & Grazing Land 1,95,482 2,01,919 +3.29
Misc. Tree Crops & Groves 360 1,255 +248.61
Culturable Waste Land 2,19,699 2,47,223 +12.53
Fallow Lands (Other than the current 71,237 82,865 +16.32
Fallows)
Current Fallow 81,433 76,489 -6.07
Net Area Sown 13,53,533 12,92,677 -4.50
Total Area 51,16,451 52,12,383

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The observed discrepancies in the total reported land area for Chhattisgarh may be attributed to differences
in data sources and estimation methodologies used in compiling land use statistics. According to Land Use Statistics
briefly: 2013 14 to 202223, in cases where current year data has not been received from State/UT Governments, the
figures have been estimated using the most recent data available from earlier years, the Agriculture Census, or
advance estimates provided by the respective States (Diectorate of Economics and Statistics, 2022).

Non -agricultural uses registered a notable 18.67% rise in area and a 0.57 percentage increase
in share, reflecting steady growth in infrastructure, settlement expansion, and other non -
farming land uses. Similarly, culturable wasteland expanded by 12.53% in absolute terms and
by 0.45 percentage pin share, indicating either land degradation or the persistence of

underutilized agricultural resources.

Among the most striking changes, land under miscellaneous tree crops and groves increased
by 248.61% in area and doubled its share, though this category remains very small in
absolute terms. Fallow lands other than current fallows also expanded, increasing by 16.32%
in area and 0.20 percentage points in share, which may point to seasonal cultivation

challenges or shifts in cropping intensity.

Conversely, barren and unculturable land declined by 8.65% in area and 0.25 percentage in
share, which could indicate reclamation for other uses. Current fallows decreased by 6.07% in
area and 0.12 percentage in share, while the net area sown contracted by.50% in absolute
terms and by 1.65 percentage points in share. These patterns reflect a gradual reduction in
cultivated land as percentageof U U E tdthl gedgraphical area, possibly due to land diversion,

resource constraints, or evolving land use priorities.
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Table 7: Land Use Composition as% of Total Geographical Area in Chhattisgarh

(2000601 & 2022-23)
Land Use Category 200001(%) | 202223(%) | Change (%)
Forests 56.54 57.29 +1.32
Non-Agricultural Uses 3.44 4.01 +16.56
Barren & Unculturable Land 2.46 2.21 -10.16
Permanent Pasture & Grazing Land 3.82 3.87 +1.30
Misc. Tree Crops & Groves 0.01 0.02 +100
Culturable Waste Land 4.29 4.74 +10.48
Fallow Lands (Other than the current Fallows) 1.39 1.59 +14.38
Current Fallow 1.59 1.47 -7.54
Net Area Sown 26.45 24.80 -6.23

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use
category as a percentage of the total geographical area Chhattisgarh for the years 20001 and 202223

| 6 k 64 BBINBUIDEIUO W+ EOEw4 Ul w OEOaUDbU

Although the Godavari River Basin in Chhattisgarh comprises 10 districts as per the 2011
Census and subsequent administrative reorganization4, the present analysis is based on
combined data for four districts | Bastar, Dantewada, Dhamtari, and Kanker| due to the
availability and compatibility of data in the Directorate of Economics and Statistics datasets
for 2000 and 2022.The land use patterns across the selected districts of Chhattisgarh show
mixed trends between 2000 and 2022. Forest areas generally remained stable or increased in
some districts, while others saw declines, reflecting local variations in land management. For
example, Bastar recorded the largest positive change (+21.33%), while Dhamtari experienced
a substantial decline (Tablet 8). Non-agricultural uses expanded across all districts, pointing
to growing infrastructure and settlement development. highest gro wth shown in Bastar.
Barren and unculturable land showed minimal change, with slight increases in Dantewada
(+1.61%) and declines in Dhamtari ¢ 4.65%) and Kanker {1.38%), possibly reflecting minor

reclamation or degradation.

Grazing land and culturable waste land increased notably in a few districts, suggesting shifts
in land utilisation and persistence of unused agricultural land. Fallow lands | both current
and other than current| grew in most areas, indicating seasonal cultivation gaps or reduced
cropping intensity, while net sown area declined in three districts, hinting at a gradual

contraction of agricultural land in favour of other uses. The net area sown contracted in all
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districts except Dhamtari (+5.66%), reflecting an overall reduction in cultivated land

percentageto total area.

In terms of shareto the total geographical area, increases occurred in fallow land both other
than current and current fallows particularly in Dantewada, Dhamtari, and Bastar, indicating
reduced cropping intensity and possible agricultural disruptions. Culturable waste land also
expanded sharply in Kanker and Dantewada, suggesting highest portions of land remaining

unused for cultivation.

Table 8: Land Use Area Change by Districts, Chhattisgarh (2000 -01 & 202223)

Bastar | Dantewada | Dhamtari | Kanker
Land Use Category

(%) (%) (%) (%)
Forests +21.33 -0.81 -25.84 -1.51
Non-Agricultural Uses +29.91 +8.87 +5.98 +4.87
Barren & Unculturable Land +0.33 +1.61 -4.65 -1.38
Permanent Pasture & Grazing Land +2.56 +12.68 +0.09 +34.15
Misc. Tree Crops & Groves NA +1400 -78.72 NA
Culturable Waste Land -5.50 +20.92 -23.52 +45.48
Fallow Lands (Other than the current 13376 151 27 129,89 439,89
Fallows)
Current Fallow +43.76 +49.40 +51.12 -53.90
Net Area Sown -6.14 -10.00 +5.66 -9.82

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The above table represents the %= percentage change in hectares from 20@1 to 202223 in selected districts
of Chhattisgarh.

Permanent pasture and grazing land grew most prominently in Kanker, highlighting its
importance for livestock -based activities in the district. Non -agricultural uses increased across
all districts, with the largest gains in Bastar and Dhamtari, reflecting rising infrastructure and
settlement expansion. By contrast, forest share declined in three districts|] most steeply in
Dhamtari| while Bastar saw a moderate gain. Net sown area contracted in most districts
except Dhamtari, underscoring a gradual shift away f rom cultivation in much of the region.
Barren and unculturable land generally reduced or remained stable, indicating some

reclamation or conversion to other uses.
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Table 9: Share of Total Geographical Area Change by District s, Chhattisgarh

(200001 & 202223)
Land Use Category Bastar Dantewada | Dhamtari Kanker
(Change in | (Change in | (Change in | (Change in
Share (%)) | Share (9%9) | Share (9%9) | Share (%)
Forests +6.29 -1.70 -16.07 -1.51
Non-Agricultural Uses +13.74 +7.87 +19.91 +4.86
Barren & Unculturable Land -12.45 +0.69 +7.89 -1.32
Permanent Pasture & Grazing Land -10.08 +11.74 +13.23 +34.22
Culturable Waste Land -17.14 +19.74 -13.33 +45.66
Fallow Lands (Other than the current
Fallows) +16.47 +50.41 +46.67 +39.91
Current Fallow +25.51 +48.53 +73.68 -53.91
Net Area Sown -17.75 -10.83 +19.57 -9.82

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The table shows the change in the share of each land use category as a percentage of the total geographical

area between 200801 and 2022 23. Misc. Tree Crops and Groves are excluded due to their negligible

contribution to the total geographical area.
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Key Highlights
State-Level Trends (Chhattisgarh)

Area "T EOI
Land Use Category Change | POw21 Significance
(%) pu A

Forests +3.22 +1.32 Minor increase indicating stable forest
cover with slight gains from afforestation
or protection efforts.

Non-Agricultural Uses +18.67 +16.56 Highest growth driven by infrastructure,
urban expansion, and land diversion from
agriculture.

Barren & Unculturable Land -8.65 -10.16 Decline suggests reclamation for other
uses or improved land management.

Permanent Pasture & Grazing | +3.29 +1.30 Modest emphasis on livestock-based land

Land use.

Misc. Tree Crops & Groves +248.61 +100 Sharp rise but negligible in total share;
may reflect small-scale diversification or
reclassification.

Culturable Waste Land +12.53 +10.48 underutilised cultivable land or
degradation.

Fallow Lands (Other than the | +16.32 +14.38 Strong increase indicating reduced

current Fallows) cropping frequency and longer -term land
idling.

Current Fallow -6.07 -7.54 Re-entry of seasonally idle land into
cultivation.

Net Area Sown -4.50 -6.23 Gradual contraction of cultivated land to
total area.

Note: Area Change (%)Percent change in total area under each category (in hectarespetween 200001 and 20223.

between 200601 and 202223.

District Level Highlights

Category ‘ District(s) Trend Significance
Major Gains
Fallow Lands other Dantewada, Large increases in Indicates reduced cropping
than Current Fallows Dhamtari, Kanker | share across districts | intensity and seasonal cultivation
gaps.
Current Fallow Bastar, Substantial rise in Points to agricultural
Dantewada, share interruptions and short -term land
Dhamtari idling.
Culturable Waste Kanker, Strong expansion in | Suggests persistence of
Land Dantewada share underutilised agricultural land.
Major Losses
Forests Dhamtari Steep decline in May reflect deforestation, land
share diversion, or reclassification.
Net Area Sown Bastar, Decline in share Indicates gradual contraction of
Dantewada, cultivated land.
Kanker
Barren & Bastar Noticeable reduction | Could be due to reclamation or
Unculturable Land in share conversion to other uses.
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Within Karnataka, the Godavari River Basin encompasses the district of Bidar and a small
xOUUDOOwWOI w* EOEEUUET DPwopi OUOI UOaAaw&UOEEUT EAOQwWPBUIT
portion of the Godavari River Basin experienced a mix of marginal forest gains, notable

agricultural shifts, and changes in land utilisation patterns.

Figure 5: Godavari Basin Districts in Karnataka
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Source: Revenue Map of the Godavari River Basint Karnataka, developed using QGIS.

Note: The inset map at the top left highlights the overall geographical extent of the Godavari River Basin within
India, providing a national context for the basin's reach. The middle -left map provides a more focused view of the
basin's distribution across vari ous states, emphasizing the intricate network of river systems. The main map on the
right specifically focuses on Karnataka. The areas falling under the basin are shaded in blue.

Forest area recorded an increase in both absolute terms (+1.93%) (Tablé 10) and share
(+2.04%) (Tablet 11), reflecting stable coverage with minor improvements in afforestation or
conservation. Non-agricultural uses expanded by over 10% in both measures, indicating
steady growth in infrastructure, settlements, and other non -farm activities. Whereas Barren
and unculturable land declined slightly ( +3.32%), suggesting limited reclamation or
conversion to other uses. Permanent pasture and grazing land remainad stable, showing only
a marginal increase. Culturable waste land decreased substantially ¢ 62.90%), pointing to
either reclamation for cultivation or conversion to other purposes. Fallow lands showed
divergent trends: current fallows grew markedly (+23.31%), possibly due to seasonal
cultivation gaps or changes in cropping intensity, whereas fallow lands other than current

fallows fell sharply ( +39.22%), suggesting some reentry into activ e cultivation. The net area

sown, however, shown a reduction ($59.79%), representing a substantial reduction in
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cultivated land within the basin, likely driven by land diversion, reduced irrigation, or shifts

towards less land-intensive livelihoods.

Table 10: Change in Land Use Categories ¢+ Karnataka (2000-01 & 202223)

Land Use Category 200001(ha) | 202223(ha) | % Change
Forests 94,959 96,796 +1.93
Non-Agricultural Uses 88,937 98,218 +10.44
Barren & Unculturable Land 84,847 82,028 -3.32
Permanent Pasture & Grazing Land 51,323 51,574 +0.49
Misc. Tree Crops & Groves 12,766 4,736 -62.90
Culturable Waste Land 31,066 18,883 -39.22
Fallow Lands (Other than the current 43,077 53,120 +23.31
Fallows)

Current Fallow 2,20,384 88,626 -59.79
Net Area Sown 15,24,614 16,57,992 +8.75
Total Area 21,51,973 | 21,51,973

Source: Compiled from Directorate of Economics and Statistics Data.
Table 11: Land Use Composition as % of Total Geographical Area in Karnataka

(200001 & 2022-23)
Land Use Category 200001(%) | 202223(%) | Change (%)
Forests 4.41 4.50 +2.04
Non-Agricultural Uses 4.13 4.56 +10.44
Barren & Unculturable Land 3.94 3.81 -3.29
Permanent Pasture & Grazing Land 2.38 2.40 +0.84
Misc. Tree Crops & Groves 0.59 0.22 -62.71
Culturable Waste Land 1.44 0.88 -38.88
Fallow Lands (Other than the current Fallows) | 2.00 2.47 +23.50
Current Fallow 10.24 4.12 -59.76
Net Area Sown 70.85 77.05 +8.75

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use
category as a percentage of the total geographical areaf Karnataka for the years 200001 and 202223

| 6k D0 WHIPEINOW+EOCEW4 Ul w OEGaUDBU

The land use patterns in these districts show constant trends over the two decades. Forest area
increased moderately in Bidar (+7.10%) (Table ¢ 12), indicating modest gains from
conservation or afforestation initiatives, while remaining unchanged in Gulbar ga. Non-
agricultural uses expanded in both districts, with the highest growth in Bidar (+15.54%),
reflecting infrastructure development and settlement expansion. Barren and unculturable
land declined in Bidar (+11.11%) but remained almost stable in Gulbarga, suggesting minor
land reclamation or changes in land classification. Permanent pasture and grazing land were
stable in Bidar, with only a marginal increase in Gulbar ga, indicating limited expansion in

livestock-related land use.
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Table 12 Land Use Area Change by Districts, Karnataka (2000 -01 & 202223)

Land Use Category Bidar (%) Gulbarga (%)
Forests +7.10 0.00
Non-Agricultural Uses +15.54 +8.76
Barren & Unculturable Land -11.11 -0.68
Permanent Pasture & Grazing Land 0.00 +0.67
Misc. Tree Crops & Groves -74.18 +6.19
Culturable Waste Land -47.67 -25.42
Fallow Lands (Other than the current Fallows) -65.19 +123.45
Current Fallow -69.87 -58.07
Net Area Sown +13.88 +7.08

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The above table represents the %= percentage change in hectares from 20@l to 202223 in selected districts
of Karnataka.

Land under miscellaneous tree crops fell sharply in Bidar (1 74.18%), while Gulbarga recorded
a small gain, though this category remains negligible in overall share. Culturable waste land
contracted in both districts, more sharply in Bidar, pointing to conv ersion of unused cultivable
land to other uses. Fallow lands other than current fallows increased substantially in Gulbarga
(+123.50%) but dropped sharply in Bidar (+ 65.20%), indicating divergent cultivation practices.
Current fallow land fell steeply in b oth districts, with a larger decline in Bidar ( $69.87%),
suggesting a reduction in seasonally idle land. Net sown area expanded notably in Bidar
(+13.87%) and moderately in Gulbarga (+7.08%)showing increase in cultivated land within
UT 1 wEEUDPOz Uw* [E dobtEastibgOvithuihe @ddlnés Gli8erved in some other basin
states. In terms of share of total geographical area, there is increase in the noragricultural

uses (both districts) and net sown area (particularly Bidar .

Table 13: Share of Total Geographical Area Change by District s, Karnataka

(200001 & 202223)
Land Use Category Bidar Gulbarga
(Change in (Change
Share (%)) | in Share (%))
Forests +7.10 0.00
Non-Agricultural Uses +15.54 +8.76
Barren & Unculturable Land -11.11 -0.68
Permanent Pasture & Grazing Land 0.00 +0.67
Misc. Tree Crops & Groves -74.18 +6.19
Culturable Waste Land -47.67 -25.42
Fallow Lands (Other than the current Fallows) -65.19 +123.45
Current Fallow -69.87 -58.07
Net Area Sown +13.88 7.08

Source: Compiled from Directorate of Economics and Statistics Data. Note: The table shows the change in the share
of each land use category as a percentage of the total geographical area between 20001 and 2022 23.
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Key Highlights
State ¢ Level Trends (Karnataka)
Area Change

Land Use Category Change | in Share Significance
(%) (%)
Forests +1.93 4204 Stable forest cover with modest gains

from afforestation or protection efforts.
Infrastructure, urban expansion, and
land diversion from agriculture.
Reclamation for other uses or improved
land management.
Stable share with minimal emphasis on

Non-Agricultural Uses +10.44 +10.41

Barren & Unculturable Land -3.32 -3.3

Permanent Pasture & Grazing 10,49 10.84

Land livestock-based land use.
Sharp decline but negligible in total
Misc. Tree Crops & Groves -62.9 -62.71 share; may indicate reduction in

agroforestry or reclassification.
Significant reduction, suggesting
Culturable Waste Land -39.22 -38.89 reclamation or conversion of unused
cultivable land to other uses.
Strong increase indicating reduced

Fallow Lands (Other than the

+23. +23. i -
current Fallows) 23.31 23.5 cropping frequen(?y .and longer -term
land idling.
Sharp decline pointing to re -entry of
Current Fallow -59.79 -59.75 seasonally idle land into cultivation or

change in seasonal cropping patterns.
Expansion of cultivated land within the

Net Area Sown +8.75 +8.75 .
basin.
Note: Area Change (%)Percent change in total area under each category (in hectareshpetween 200001 and 20223.
Change in Share (% DI I 1 Ul OETl wbPOwUT EVWEEUTI T OUazUwxUOxOUUPOOWOI wOOUE

between 200601 and 202223.

District level Highlights

Category ‘ District(s) ‘ Trend Significance
Major Gains
Non - Bidar, Consistent increase | Reflects infrastructure development,
Agricultural Gulbarga in share across settlement growth, and land conversion
Uses both districts from agriculture.
Net Area Bidar, Noticeable rise in Suggests expansion of cultivated land.
Sown Gulbarga share
Major Losses
Culturable | Bidar, Sharp decline in Indicates reclamation of unused cultivable
Waste Land Gulbarga share land for other purposes.
Current Bidar, Significant Points to a decrease in seasonally idle land,
Fallow Gulbarga reduction in share | possibly due to more intensive land use or

improved cropping patterns.
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Figure 6: Godavari Basin Districts in Madhya Pradesh
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Source: Revenue Map of the Godavari River Basint Madhya Pradesh, developed using QGIS

Note: The inset map at the top left highlights the overall geographical extent of the Godavari River Basin within

India, providing a national context for the basin's reach. The middle -left map provides a more focused view of the

basin's distribution across vari ous states, emphasizing the intricate network of river systems. The primary map on

the right specifically highlights the districts within Madhya Pradesh that form part of the Godavari River Basin,

shaded in pink colour.

Forest area remained constant with only a marginal decline (+0.13% in both area and share)

(Table ¢ 14), indicating sustained forest management with minimal change in extent. On -

agricultural uses showed a slight reduction (43.44%), suggesting limited exparsion of

PpOI UEUUUUEUUUI wOUwUI UUOI Ol OUwbOwUT 1 wEeUDOzUw, EET

Barren and unculturable land increased moderately (+5.58%), which may reflect land

degradation or classification changes.
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Permanent pasture and grazing land remained almost unchanged (1 0.49%), while land under

miscellaneous tree crops, though negligible in total share, recorded a sharp rise (+80.52%),

possibly due to small-scale diversification or plantation activities.

Table 14: Change in Land Use Categories ¢ Madhya Pradesh (200001 & 2022-23)

Land Use Category 200001(ha) | 202223(ha) | % Change
Forests 23,02,294 22,99,276 | -0.13
Non-Agricultural Uses 2,33,624 2,25,579 | -3.44
Barren & Unculturable Land 77,531 81,859 +5.58
Permanent Pasture & Grazing Land 1,59,718 1,58,941 | -0.49
Misc. Tree Crops & Groves 806 1,455 +80.52
Culturable Waste Land 1,57,230 1,13,898 | -27.56
Fallow Lands (Other than the current 1,45,405 78,004 -46.35
Fallows)

Current Fallow 1,94,126 68,641 -64.64
Net Area Sown 16,87,449 19,30,530 | +14.41
Total Area 49,58,183 49,58,183

Source: Compiled from Directorate of Economics and Statistics Data.

Table 15: Land Use Composition as% of Total Geographical Area in Madhya Pradesh

(200001 & 2022-23)
Land Use Category 200001(%) | 202223(%) | Change (%)
Forests 46.43 46.37 -0.13
Non-Agricultural Uses 4.71 4.55 -3.44
Barren & Unculturable Land 1.56 1.65 +5.58
Permanent Pasture & Grazing Land 3.22 3.21 -0.49
Misc. Tree Crops & Groves 0.02 0.03 +80.52
Culturable Waste Land 3.17 2.30 -27.56
Fallow Lands (Other than the current Fallows) 2.93 1.57 -46.35
Current Fallow 3.92 1.38 -64.64
Net Area Sown 34.03 38.94 +14.41

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use

category as a percentage of the total geographical area Madhya Pradesh for the years 20001 and 2022-23.

The highest declines were in culturable waste land (1 27.56%), fallow lands other than current

fallows (146.35%), and current fallow (t 64.64%). These reductions suggest reclamation of

underutilised land, changes in cropping practices, or improved cultivatio n continuity.

Net area sown increased substantially (+14.41% in both area and share), highlighting an

I RxEOUPOOwWOi wWEUOUDYEUI EwOEOE wpk b UI| Rduattihgwithe EUD Oz U

trends in some other states where agricultural land has contracted. This shift indicates a more

intensive use of available agricultural land, potentially linked to better irrigation access or

favourable cropping conditions.
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In terms of share, forests in remained almost constant ¢ 0.13%) (Tablet 15), confirming their
stability in both physical extent and proportion of total area. Non -agricultural uses declined
slightly (3.44%). The share of culturable waste land, current fallows, and other fallows

declined sharply, while net sown area increased notably, indicating a shift toward more

intensive cultivation. Non -agricultural uses and miscellaneous tree crops showed only minor
changes, remaining a negligible share of total land use.

| 6 k W@ WEGUIPEIUOwW+ EOEwW4 Ul w OEOaUDU

When we look at district level, Forest areas remained largely stable, with only marginal

declines in Balaghat #0.31%) and Chhindwara (+0.35%) (Tablet 16), while Mandla saw a
slight increase (+0.05%). Nonagricultural uses expanded notably in Balaghat (+3.04%) and

Mandla (+7.17%), likely reflecting infrastructure growth.

Barren and unculturable land decreased in Balaghat and Chhindwara suggesting land
reclamation but increased in Betul and Mandla. Permanent pasture increases in Betul and

Chhindwara.

Miscellaneous tree crops, though a very small category, surged dramatically in Betul and

Chhindwara. Culturable waste land decreased in Balaghat (+ 87.34%) and Betul {23.45%) but

increased in Chhindwara. Both categories of fallow land contracted across all districts, with

the highest drops in current fallow seen in Betul. Net area sown increased in every district,

most notably in Betul and Balaghat. this trend consistent with the state level aggregates.

Whereas UT EUT wOl wi EET WEPUUUPEUZUwWUOUEOQwT 1 OT UExT PEEC
absolute changes. Forest cover remained stable, with the highest in Mandla (+0.05%) (Tablé

17). Non-agricultural land use expanded in Balaghat and Mandla.

The share of barren and unculturable land reduced in Balaghat and Chinaware but increased

POw! l DUOwWEOEwW, EOEOES wW/ 1 UOEOI OUwxEUUUUI zUwUT EUIT w
underlining livestock -based land use expansion. The share of miscellaneous tree crops grew

in Betul and Chhindwara, despite its minimal contribution to overal | area. Culturable waste

lands dropped in Balaghat and Betul (+23.45).

Both current and other fallow lands took up a smaller proportion of the total area in all
districts, particularly in Betul. Net sown area gained share across all districts, with Betul

(+20.56%) and Balaghat (+13.86%) seeing the most prominent increases.
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Table 16: Land Use Area Change by Districts, Madhya Pradesh (2000 -01 & 202223)

Land Use Category Balaghat Betul Chhindwara | Mandla
(%) (%) (%) (%)

Forests -0.31 -0.23 -0.35 +0.05
Non-Agricultural Uses 3.04 -31.86 -2.98 +7.17
Barren & Unculturable Land -4.03 +17.07 -26.19 +9.17
Permanent Pasture & Grazing Land -0.10 +3.78 +15.26 -4.27
Misc. Tree Crops & Groves +4.71 +13725.00 +209.68 +6.67
Culturable Waste Land -87.34 -23.45 +31.12 +0.88
Fallow Lands (Other than the current

Fallows) -50.17 -53.58 -26.78 -42.46
Current Fallow -38.12 -92.28 -59.64 -47.83
Net Area Sown +13.86 +20.56 +8.08 +13.71

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The above table represents the %= percentage change in hectares from 20@ to 202223 in selected districts
of Madhya Pradesh.

Table 17: Share of Total Geographical Area Change by District s, Madhya Pradesh

(200601 & 202223
Balaghat Betul . Mandla
(Chagnge (Change Chhlndwara (Change
Land Use Category ) \ (Change in )
in Share | in Share Share (%)) in Share
(%)) (%)) (%))

Forests -0.31 -0.23 -0.35 +0.05
Non-Agricultural Uses +3.04 -31.86 -2.98 +7.17
Barren & Unculturable Land -4.03 +17.07 -26.19 +9.17
Permanent Pasture & Grazing Land -0.10 +3.78 +15.26 -4.27
Misc. Tree Crops & Groves +4.71 | +13725.00 +209.68 +6.67
Culturable Waste Land -87.34 -23.45 +31.12 +0.88
Fallow Lands (Other than the current
Fallows) -50.17 -563.58 -26.78 -42.46
Current Fallow -38.12 -92.28 -59.64 -47.83
Net Area Sown +13.86 +20.56 +8.08 +13.71

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The table shows the change in the share of each land use category as a percentage of the total geographical
area between 200901 and 2022 23.
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Key Highlights
Statet Level Trends (Madhya Pradesh)

Area Change
Land Use Category Change | in Share Significance
(%) (%)
Forests 0.13 0.13 Minimal ghanges in conservation
or land diversion.
. Reduced expansion of
Non-Agricultural Uses -3.44 -3.44 .
infrastructure and settlements.
Mi ti I left
Barren & Unculturable Land +5.58 +5.58 nor degrada-lon'or and le
unused for cultivation.
Permanent Pasture & Grazing Land -0.49 -0.49 Largelx unchanged, indicating
stable livestock-related land use.
Sharp growth from a small base,
Misc. Tree Crops & Groves +80.52 +80.52 | possibly due to diversification or
plantation initiatives.
Recl ion f Itivati
Culturable Waste Land 2756 | -27.56 | ~ccamation forcultivation or
other productive uses.
Fallow Lands (Other than the current Increased cropping frequency or
-46.35 -46.35
Fallows) land brought under regular use.
Reduced [idli d
Current Fallow 64.64 | -6aps | codcedseasonalicing an
improved cultivation intensity.
Net Area Sown 14.41 +14.41 Incr.easmg of agriculture in some
regions.

Note: Area Change (%)Percent change in total area under each category (in hectareshetween 200001 and 20223.

Change in Share (%} D1 1 1 Ul OET wbOwUi ECOWEEODTI T OUazUlwxUOxOUUDOOWOI wOOUE

between 200601 and 202223.

District Level Highlights

Category District(s) | Trend Significance
Major Gains
. Indicates revival or expansion of
Balaghat, Betul, Increase in . : P
Net Area . cultivated land, possibly through
Chhindwara, share across . . L
Sown L reclamation or intensification of
Mandla all districts .
agriculture.
. Stron Suggests diversification into perennial
MC- Jee Betul, rowtﬂ from crogi or small-scale Iantatiopn
Crops & Groves | Chhindwara g P P
a small base | development.
Major Losses
Current - Decline in Reflects reduced seasonal idling and more
All districts . .
Fallow share consistent agricultural use.
Fallow Lands o . .
L Decline in Higher cropping frequency and reduced
(Other than All districts share Iong term Izr:)d i?jlin q y
Current Fallows) 9 9
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Maharashtra accounts for nearly 48% of the Godavari River Basin, making it one of the largest
contributors to the basin area. The basin within the state encompasses a wide range of districts,
including Ahmadnagar, Akola, Amravati, Aurangabad, Bhandara, Bid , Buldana,
Chandrapur, Gadchiroli, Gondiya, Hingoli, Jalgaon, Jalna, Latur, Nagpur, Nanded, Nashik,
Osmanabad, Parbhani, Pune, Thane, Wardha, Washim, and Yavatmal.Between 2000 and
|l YI' | Ow, El EUEUT OUEZ UWOEOE wUUI wx E-ayddulturd expansiov,] EOWE wE
increased barren land, and a contraction in cultivated areas.

Figure 7: Godavari Basin Districts in Maharashtra
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Source: Revenue Map of the Godavari River Badiaharashtra, developed using QGIS.
Note: The inset map at the top left highlights the overall geographical extent of the Godavari River Basin within
India, providing a national context for the basin's reach. The middle -left map provides a more focused view of the
basin's distribution across various states, emphasizing the intricate network of river systems. The primary map on
the right specifically highlights the districts within Maharashtra that form part of the Godavari River Basin, shaded
in green colour
Forest area decreased by 4.53% (Tabléd 18) in absolute terms, with its share of total
geographical area falling from 17.58% to 17.13%, (Tabld 19) possibly due to land diversion
for development and other competing uses. Non-agricultural uses saw the highest gain
(+33.46% in share), indicating rapid infrastructure growth, urbanisation, and industrial
expansion. Barren and unculturable land also increased by 36.81% in area (+39.65% in share),
suggesting land degradation or conversion from other categories. Permanent pasture and

grazing land increased (+14.21% in area), highlighting continued relevance of livestock-based

31



activities. Culturable waste land registered a small improvement (+3.72%), indicating

persistent portions of cultivable land remaining unused.

3EEOMEO] | wbOw+ EOE wailii EUE @000 kmIgHs)

Land Use Category 200001(ha) | 202223(ha) | % Change
Forests 40,60,000 | 38,76,200 | -4.53
Non-Agricultural Uses 10,93,900 14,30,200 | +30.74
Barren & Unculturable Land 7,92,000 10,83,500 | +36.81
Permanent Pasture & Grazing Land 9,26,300 10,57,900 | +14.21
Misc. Tree Crops & Groves 1,79,300 1,68,200 | -6.19
Culturable Waste Land 5,42,600 5,62,800 | 3.72
Fallow Lands (Other than the current 7.,64,200 6,37,300 | -16.61
Fallows)

Current Fallow 8,77,500 11,62,800 | +32.51
Net Area Sown 1,38,55,900| 1,26,42,800| -8.76
Total Area 2,30,91,700| 2,26,21,700| -2.04

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The observed discrepancies in the total reported land area for Maharashtra may be attributed to differences
in data sources and estimation methodologies used in compiling land use statistics. According to Land Use Statistics
briefly: 2013 14 to 202223, in cases where current year data has not been received from State/UT Governments, the
figures have been estimated using the most recent data available from earlier years, the Agriculture Census, or
advance estimates provided by the respective States (Diectorate of Economics and Statistics, 2022).
In contrast, both fallow lands other than current fallows ( ¢+ 16.61%) and net area sown{8.76%)
declined, underscoring reduced agricultural intensity. However, current fallows expanded
(+32.51% in area and +35.27% in share), which may reflect climatic variility, water stress, or
changing cropping patterns leading to seasonal cultivation gaps. The decline in net area sown
from 60.00% to 55.89% of total area indicates to a gradual contraction of agriculture in favour

of non-agricultural activities and possib ly ecological constraints.

Table 19: Land Use Composition as% of Total Geographical Area in Maharashtra

(200001 & 2022-23)
Land Use Category 200001(%) | 202223(%) | Change (%)
Forests 17.58 17.13 -2.54
Non-Agricultural Uses 4.74 6.32 +33.46
Barren & Unculturable Land 3.43 4.79 +39.65
Permanent Pasture & Grazing Land 4.01 4.68 +16.58
Misc. Tree Crops & Groves 0.78 0.74 -4.24
Culturable Waste Land 2.35 2.49 +5.88
Fallow Lands (Other than the current Fallows) 3.31 2.82 -14.87
Current Fallow 3.80 5.14 +35.27
Net Area Sown 60.00 55.89 -6.86

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use
category as a percentage of the total geographical areaf Maharashtra for the years 2000 and 2022.
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The district level trend of land use area highlights that Forest cover declined in most districts,
with the sharpest drops in Thane, Gadchiroli, and Amravati (Table ¢ 20), possibly due to
deforestation, urban expansion, and land diversion. However, a few districts like Aurangabad
and Pune recorded marginal increases, indicating localized conservation or reforestation

efforts.

Table 20: Land Use Area Change by Districts, Maharashtra (2000 - 01 & 202223)
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Ahmednagar -0.66| -44.27| +52.61| -17.89| -78.57| -35.28| +102.19| +1561.59| -17.54
Akola +16.02| +171.22| +34.57 -4.60| -68.75| -59.26 -462| -60.15 -1.82
Amravati -7.41| +12.56 -4.02| +1458| +15.38| -11.43| -18.30| +46.03| +1.11
Aurangabad +6.51| -37.72| +117.17| -25.06| +1071.43| +72.94| -4851| +32.34| +2.40
Beed -11.37| +51.39| +97.73| -20.39| -71.43| +78.00| +34.52| +1161.54| -14.40
Bhandara -5.57| +29.65| -31.65| +29.69| +203.70| +131.37| -89.66| -86.28| +10.26
Buldhana +60.05| +64.32| +40.96| +16.85| -90.00| -25.68| -64.47| -66.55 +2.68
Chandrapur +11.26 -0.33 +2.11| +8.80| +208.22| +14.83| -74.14| -88.01| +21.60
Gadchiroli -5.07 | +13.29| -14.04 -9.27 -31.91| +74.07| -66.84| +18.18| +36.76
Gondia -3.62| +12.10| -40.00| +16.38| -11.11| +108.33| -84.38| -49.53 +7.36
Hingoli +263.49| +3.03| -35.00| +28.93| -90.00 254 | +64.94| +27850| -12.72
Jalgaon +0.13| -4493| +89.84| -20.08 -6.67| -53.68| -86.49| -68.25 +4.34
Jalna -24.62| -63.54| -53.55| +39.69| +325.93| +126.83| -11.65| +161.57 -6.30
Latur -48.57| +4355| +87.38| +39.62| +555.56| +105.31| +88.59| +182.12| -16.83
Nagpur -3.15| +14.55 -9.83 +0.73| -2059| -15.29| -46.97| -61.20| +12.02
Nanded -11.89| +55.06| -25.60| -27.82| -10.26| +35.99| +186.57 +3.05 -2.28
Nashik -0.22 +5.45| +4500| -4554| -8851| -63.01| -70.20| +20.00| +7.19
Osmanabad +7.32| +42.21| +22.58| +32.54| +37.50| +21.32| +493.98| +499.44| -35.14
Parbhani -76.98 -9.28| -14.74| +44.44| -67.50 -4.90| -11.67| +373.17 -0.27
Pune +15.12| +431.78| +130.45| +238.41| -38.67| +50.30| -61.81| +99.06| -60.44
Thane -55.67| -12.79| -47.18| -54.13| -11.48| -17.65 +1.92| -73.95| -59.55
Wardha -25.21 -8.21| -4598| +37.69| +89.80| +9.05| -36.27| +78.69 -2.94
Washim +23.75| +148.85 9.76| -11.18| -87.76| -13.46| -57.75| -38.08 +7.84
Yavatmal +4.28| +8.31| -10.87| +59.07| -3850| -52.49| -44.12| -30.09 +0.50

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The above table represents the %= percentage change in hectares from 20@1 to 202223 in selected districts
of Maharashtra.

Non-agricultural uses expanded in many districts including Pune, Thane, Chandrapur, and
Gadchiroli show the rapid urbanisation, infrastructure projects, and conversion of agricultural

land for settlements and industry. Barren and unculturable land increased in districts such as
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Nashik, Jalgaon, and Ahmednagar, which could be linked to land degradation, erosion, or
reduced reclamation. On the other hand, districts like Bhandara and Hingoli saw reductions,

possibly from rehabilitation and conversion into productive uses. Permanent pasture and
grazing land increased in Thane and Yavatmal, suggesting a growing livestock base or
shifting land use priorities. Culturable waste land trends were mixed | fallen area in
Ahmednagar, Jalgaon, and Nagpur, while rising in Latur, Osmanabad, and C handrapur,
signalling underutilisation.Net area sown area reduced in many districts including

Ahmednagar, Beed, and Osmanabad, reflecting agricultural contraction, at the same time
increased in others districts like Amravati, Aurangabad, and Yavatmal, indi cating expansion

of cultivated land in certain regions .

When we look at reltive change there is a clear shift in land use patterns. Forest cover declined
in most districts, with steep reductions in Thane, Gadchiroli, and Nanded, indicating possible
deforestation or reclassification. Non-agricultural uses increased notably in districts such as
Pune, Thane, and Nagpur, reflecting rapid urbanisation, infrastructure growth, and land
conversion from agriculture. Barren and unculturable land expanded sharply in Nashik,
Pune, and Jalgaon, suggesting either land degraddion or reallocation for non -productive
purposes. Permanent pasture and grazing land saw large gains in Thane, Yavatmal, and
Gondia, highlighting a shift towards livestock -related land use in some regions, while many
other districts recorded declines. Curr ent fallow land increased in districts like Ahmednagar,
Nashik, and Jalgaon, pointing to rising seasonal idling of agricultural land. Net area sown
generally declined in Ahmednagar and Beed, but registered gains in parts of Chandrapur and

Yavatmal, indicating mixed agricultural trends within the state.
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Table 21: Share of Total Geographical Area Change by District s, Maharashtra

(2000 01 & 202223)
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Ahmednagar +0.05 -0.66 +3.14 -0.47 -0.71 -0.68 +3.68 +8.49| -12.85
Akola +0.76 +4.38 +0.52 -0.15 -0.41 -0.59 -0.06 -3.00 -1.46
Amravati -1.92 +0.42 -0.07 +0.35 +0.07 -0.10 -0.34 +0.90 +0.69
Aurangabad +0.53 -3.67 +1.15 -1.08 +0.74 +0.62 -0.97 +0.97 +1.71
Beed -0.27 +1.90 +1.61 -0.69 -0.33 +1.53 +1.09 +7.07| -11.89
Bhandara -1.05 +2.98 -0.73 +2.54 +1.61 +1.96 -2.28 -9.56 +4.53
Buldhana +4.76 +2.74 +1.76 +0.63 -0.65 -0.98 -4.05 -5.82 +1.61
Chandrapur +3.64 -0.03 +0.05 -3.53 +1.39 +0.39 -2.91 -7.19 +8.19
Gadchiroli -3.84 +0.57 -0.17 -0.34 -0.10 +0.67 -0.88 +0.44 +3.65
Gondia -1.33 +1.02 -1.50 +2.32 -0.03 +1.33 -3.23 -0.90 +2.32
Hingoli +3.56 +0.06 -0.75 +0.75 -0.19 -0.06 +1.07 +6.39| -10.83
Jalgaon +0.02 -1.14 +4.25 -0.86 -0.02 -0.63 -2.86 -1.72 +2.95
Jalna -0.21 -4.58 -1.07 +1.00 +1.14 +1.35 -0.36 +7.66 -4.92
Latur -0.24 +1.13 +1.26 +0.88 +2.10 +3.05 +2.28 +3.86| -14.32
Nagpur -0.51 +1.29 -0.33 +0.04 -0.21 -0.64 -1.89 -3.82 +6.08
Nanded -1.06 +1.79 -0.62 -1.03 -0.08 +1.13 +1.21 +0.23 -1.59
Nashik -0.04 +0.15 +4.00 -1.21 -0.99 -2.16 -4.43 +1.13 +3.55
Osmanabad +0.04 +0.87 +0.19 +0.73 +0.08 +1.16| +14.26| +11.96| -29.27
Parbhani -3.39 -0.51 -0.22 +0.63 -0.43 -0.19 -0.55 +4.85 -0.21
Pune +1.66| +17.80| +8.71| +10.00 -0.63 +1.06 -2.66 +2.43| -38.37
Thane -19.70 -1.23 -1.97 -2.67 -0.31 -0.35 +0.02 -0.94| -23.17
Wardha -3.08 -0.54 -1.27 +2.75 +0.70 +0.29 -1.70 +4.56 -1.67
Washim +1.38 +3.80 -0.16 -0.74 -0.10 -0.27 -6.55 -2.55 +5.18
Yavatmal +0.72 +0.38 -0.36 +2.73 -0.57 -1.72 -0.25 -1.24 +0.30

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The table shows the change in the share of each land use category as a percentage of the total geographical
area between 200801 and 2022 23.
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Key Highlights

State-Level Trends (Maharashtra)

Area Change in
Land Use Category Change 9 Significance
Share %)
(%)
Diversion for infrastructur ricultur
Forests 453 | 254 croton Tor IMiasthierite, agrietiire,
or other competing land uses.
. Rapid urbanisation, infrastructure
Non-Agricultural Uses +30.74 | +33.46 pid urbanisation, Inrastructu
expansion, and industrial development.
Increase suggests land degradation, soil
Barren & Unculturable Land +36.81 +39.65 erosion, or permanent withdrawal from
cultivation.
. Continued or expanded use of land for
Permanent Pasture & Grazing Land +14.21 +16.58 . nd . XP u' o
livestock rearing and grazing activities.
. Reduction of perennial horticulture or
Misc. Tree Crops & Groves -6.19 -4.24 . b
reallocation of such lands to other uses.
Culturable Waste Land 13.72 +5.88 Izrcle(;sstence of underutilised cultivable
Reduced long-term fallowing, possibly
Fallow Lands (Other than the current . . o
( -16.61 -14.87 due to land conversion or intensified
Fallows) =~/
cultivation.
Seasonal cropping gaps linked to climatic
Current Fallow +32.51 +35.27 factors, market conditions, or water
scarcity.
Contraction of cultivated land as
Net Area Sown -8.76 -6.86 agricultural areas are diverted to non -
agricultural uses.

Note: Area Change (%)Percent change in total area under each category (in hectareshetween 200001 and 20223.

Change in Share (% DI I 1 Ul OETl wbOwUT ECOWEEDTI T OUazUlwxUOxOUUDOOWOI wOOUE

between 200601 and 202223.

District Level Highlights

Category | District(s) \ Trend Significance
Major Gains
Non- Most districts, notably Substantial Reflects rapid urbanisation, infrastructure
Agricultural Pune, Thane, rise in share expansion, and conversion of agricultural land
Uses Ahmednagar to settlements or industrial use.
Current Districts like Noticeable Indicates expansion of short-term land idling,
Fallow Ahmednagar, Beed, increase in possibly due to crop rotation, climatic stress, or
Latur, Osmanabad share water availability issues.
Major Losses
Net Area Several districts Decline in Suggests reduction in cultivated land, possibly
Sown including share due to diversion to non -agricultural uses or
Ahmednagar, Beed, land degradation.
Yavatmal
Forests Districts such as Decline in May reflect deforestation, encroachment.
Gadchiroli, Thane, share
Chandrapur
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Figure 8: Godavari Basin Districts in Odisha
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Source: Revenue Map of the Godavari River Basint Odisha, developed using QGIS.
Note: The inset map at the top left highlights the overall geographical extent of the Godavari River Basin within
India, providing a national context for the basin's reach. The middle -left map provides a more focused view of
the basin's distribution across various states, emphasizing the intricate network of river systems. The primary
map on the right specifically highlights the districts within Odisha that form part of the Godavari River Basin,
shaded in light blue colour.

Between 2000 and 2022, Odisha experienced major shifts in land use patterns. Forest area
decreased in area {63.69%) (Table-22) and share §50.28%) (table-23), indicating large-scale
deforestation or reclassification of forest land. In contrast, non-agricultural uses more than
doubled in share (+107.52%), reflecting rapid urbanisation, infrastructure expansion, and
industrial development. Current fallow land increased highest in both area and share
(+102.15% in area, +176.80% in share), suggesting incraasseasonal land idling, possibly due

to changes in cropping practices, water scarcity, or climate variability.

Other categories such as barren & unculturable land (+8.41% area, +48.45% share), permanent
pasture (+4.55% area, +43.16% share), and miscellaneous tree crops & groves (+34.32% share)

also grew, indicating expansion of non -crop land uses. Meanwhile, net area sown declined in
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absolute terms (#24.97%) but its share slightly increased (+2.74%), suggesting that the

reduction in total reported area may have proportionally benefited agricultural land share

Table 22: Change in Land Use Categories - Odisha (200001 & 2022-23)

Land Use Category 200001(ha) | 202223(ha) | % Change
Forests 13,64,000 | 4,95,267 -63.69
Non-Agricultural Uses 1,64,000 2,48,550 +51.55
Barren & Unculturable Land 3,80,000 411,974 +8.41
Permanent Pasture & Grazing Land 95,000 99,321 +4.55
Misc. Tree Crops & Groves 1,14,000 1,11,826 -1.91
Culturable Waste Land 85,000 67,256 -20.88
Fallow Lands (Other than the current Fallows) | 98,000 1,11,539 +13.82
Current Fallow 86,000 1,73,849 +102.15
Net Area Sown 11,46,000 8,59,872 -24.97
Total Area 35,32,000 | 25,79,454

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The observed discrepancies in the total reported land area for Odisha may be attributed to differences in

data sources and estimation methodologies used in compiling land use statistics. According to Land Use Statistics
briefly: 2013 14 to 202223, in cases where current year data has not been received from State/UT Governments, the
figures have been estimated using the most recent data available from earlier years, the Agriculture Census, or
advance estimates provided by the respective States.Prior to 2009-10, the Director of Agriculture and Food
Production, Odisha, was the reporting authority/data source of Land Use Statistics (LUS), and the statistics/data
furnished by them were based on eye estimation. Data source from 200910 onwards is the Directorate of
Economics & Statistics (DES), which is the SASA (State Agriculture Statistics Authority). (Directorate of Economics
and Statistics, 2022).

Table 23: Land Use Composition as% of Total Geographical Area in Odisha

(200001 & 2022-23)
Land Use Category 200001(%) | 202223(%) | Change (%)

Forests 38.62 19.20 -50.28
Non-Agricultural Uses 4.64 9.64 +107.52
Barren & Unculturable Land 10.76 15.97 +48.45
Permanent Pasture & Grazing Land 2.69 3.85 +43.16
Misc. Tree Crops & Groves 3.23 4.34 +34.32
Culturable Waste Land 2.41 2.61 +8.34
Fallow Lands (Other than the current Fallows) | 2.77 4.32 +55.85
Current Fallow 2.43 6.74 +176.80
Net Area Sown 32.45 33.34 +2.74

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use
category as a percentage of the total geographical area irOdisha for the years 200601 and 202223.
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When we observed the districts trend the similar pattern can be observed, Between 2000 and
2022, the selected districts of Odisha experienced substantial shifts in land use patterns, with
forests showing a marked decline across all districts, most severely in Kalahandi (481.74%

area, + 27.72% share)(Tablet 24)and Malkangiri (+67.08% areat28.08% share)(Tablet 25),
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reflecting pressures from deforestation and land diversion. At the same time, non -agricultural
uses expanded in Malkangiri, Nabarangpur and Kalahandi indicating rapid urbanization and
infrastructure development. Barren and unculturable land increased in Ka lahandiand
Rayagada, whereas reduction in Malkangiri due to possible reclamation. In Nabarangpur
there is a raise in permanent pasture, while miscellaneous tree crops and groves grew in
Nabarangpur and Rayagada due to horticultural expansion. Malkangiri re corded highest
increase in the culturable waste land (+214.96%, +2.91%), whereas Koraput and Rayagada saw

declines.

Long-term fallow lands increased notably in Kalahandi (+112.28%, +4.89%) and Koraput
(+66.24%, +2.72%), while current fallows increased in Koraput and Kalahandi pointing to
seasonal cultivation gaps. In terms of cultivation, Malkangiri and Nabarangpur (+7. 58% share)
showed increased net area sown, suggesting reclamation of land for agriculture, whereas

Kalahandi and Koraput experienced reduction in area .

Table 24: Land Use Area Change by Districts, Odisha (2000 -01 & 202223)

Land Use Category Kalahandi Koraput Malkangiri Nabarangpur Rayagada
(%) (%) (%) (%) (%)
Forests -81.74 -53.18 -67.08 -61.12 -48.76
Non-Agricultural Uses +88.94 +13.13 +120.76 +119.92 -26.42
Barren & Unculturable Land +81.78 +7.47 -61.30 -17.61 +18.68
Permanent Pasture & Grazing
Land +31.47 -28.28 +29.99 +303.55 -43.61
Misc. Tree Crops & Groves -66.86 -18.61 +3.56 +188.62 +23.55
Culturable Waste Land -18.63 -52.43 +214.96 -3.72 -39.90
Fallow Lands (Other than the
current Fallows) +112.28 +66.24 -55.48 -17.87 -27.13
Current Fallow +228.57 +373.03 +133.28 +25.15 -4.19
Net Area Sown -32.63 -44.19 +13.29 -8.81 -25.78

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The above table represents the Area Change (%) = percentage change in hectares from 2000 to 2022 selected
districts of Odisha.
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Table 25: Share of Total Geographical Area Change by District

s, Odisha

(200001 & 202223
Kalahandi Koraput Malkangiri Nabarangpur Rayagada
Land Use Category (Change in | (Change in | (Change in (Change in (Change in
Share (99) | Share (%99) Share (99) Share (%9) Share (%)
Forests -27.72 -9.10 -28.08 -22.70 -11.90
Non-Agricultural Uses +7.16 +2.68 +10.79 +6.45 -0.13
Barren & Unculturable Land +8.07 +6.44 -4.07 +0.24 +10.80
Permanent Pasture & Grazing
Land +2.44 -0.19 +2.04 +3.26 -0.87
Misc. Tree Crops & Groves -0.50 +0.56 +1.24 +2.80 +1.77
Culturable Waste Land +0.46 -1.37 +2.91 +0.30 -0.59
Fallow Lands (Other than the
current Fallows) +4.89 +2.72 -1.18 +0.23 -0.11
Current Fallow +6.66 +7.96 +1.95 +1.84 +1.39
Net Area Sown -1.44 -9.69 +14.41 +7.58 -0.36

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The table shows the change in the share of each land use category as a percentage of the total geographical

area between 200001 and 2022 23.
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Key Highlights
State - Level Trends (Odisha)

Area Change in
Land Use Category Change Significance
Share (%)
(%)
Large-scale decline in forest cover,
Forests -63.69 -50.28 indicating deforestation, land
conversion, or reclassification.
Non-Agricultural Uses 45155 | +107.52 | Rapid urbanisation, infrastructure
expansion, and industrial growth.
Expansion of degraded land,
Barren & Unculturable Land +8.41 +48.45 possibly due to soil erosion or
reduced cultivation viability.
. Growth in grazing areas, potentially
Permanent Pasture & Grazing Land +4.55 +43.16 Lo
reflecting livestock sector support.
Share growth despite slight area
Misc. Tree Crops & Groves -1.91 +34.32 drops, suggesting concentration in
reduced total area.
Culturable Waste Land -20.88 18.34 Decli_ne in unused cultivable land,
possibly brought under other uses.
Fallow Lands (Other than the current .Inc.rea:'se in long-term Idle. land,
Fallows) +13.82 +55.85 !ndlca'Flng reducgd cropplng
intensity in certain regions.
Seasonal idling, possibly due to
Current Fallow +102.15 +176.80 | water scarcity, climate variability, or
crop profitability issues.
Net Area Sown 24.97 .74 [')eclline in cultivated area but slight
rise in share.
Note: Area Change (%)Percent change in total area under each category (in hectareshpetween 200001 and 20223.
Change in Share (% DI 1 1 Ul OET wbOwUOT ECOWEEODTI T OUazUlwxUOxOUUDOOWOI wOOUE
between 200601 and 202223.
District Level Highlights
Category ‘ District(s) ‘ Trend ‘ Significance
Major Gains
Non- Kalahandi, Malkangiri, Large Reflects urbanisation, infrastructure
Agricultural Uses Nabarangpur increase in growth, and conversion from agricultural
share or forest land.
Current Fallow Koraput, Kalahandi Increased in | Suggests higher seasonal idling, possibly
share linked to water scarcity, crop rotation, or

climate variability.

Major Losses

Forests All districts (notably

Steep decline

Indicates large-scale deforestation or land

Kalahandi, Malkangiri, in share conversion.
Nabarangpur)
Net Area Sown Koraput, Rayagada, Noticeable Suggests reduction in cultivated area due
Kalahandi fall in share to diversion to other uses or degradation.
Fallow Lands Malkangiri, Decline in Reflects lower long-term idling and
(Other than Current | Nabarangpur, Rayagada | share possible land use intensification.

Fallows)
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Figure 9: Godavari Basin Districts in Telangana
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Note: The inset map at the top left highlights the overall geographical extent of the Godavari River Basin within

India, providing a national context for the basin's reach. The middle -left map provides a more focused view of

the basin's distribution across various states, emphasizing the intricate network of river systems. The primary

map on the right specifically highlights the districts within  Telanganathat form part of the Godavari River Basin,
shaded in light purple colour.

Forest area remained constat with only a decline of 0.51% in share (Tablet 26), indicating
consistent conservation levels despite some regional pressures. Net Area Sown saw a
remarkable increase in its share of total geographical area by 36.60%, suggestigp substantial
expansion of cultivated land| possibly driven by irrigation projects and improved

agricultural practices. On the other hand, there is a decline in Fallow Lands, both other than

current fallows (¢58.39%) and current fallows #73.91%), implying reduced idle agricultural
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land and more intensive land use. Permanent Pasture & Grazing Land declined sharply by 4

34.53%, potentially indicating conversion to cropland or other uses.

SEEIOb'wr EOT | wbOw+ EOE w@l 0w "OREIGH @&ai2 23)w

Land Use Category 200001(ha) | 202223(ha) | % Change
Non-Agricultural Uses 23,92,843 | 23,66,302 |-1.11
Barren & Unculturable Land 5,60,579 6,25,478 +11.58
Permanent Pasture & Grazing Land 427,481 4,01,005 -6.19
Misc. Tree Crops & Groves 2,53,778 1,65,148 -34.92
Culturable Waste Land 55,234 67,308 +21.86
Fallow Lands (Other than the current Fallows) 1,57,850 70,471 -55.36
Current Fallow 474,104 1,96,064 -58.65
Net Area Sown 9,11,575 2,36,412 -74.07
Land Use Category 29,51,289 | 40,07,110 | +35.77
Total Area 81,84,733 | 81,35,298

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The discrepancies observed in the total reported land area for Telangana may be attributed to differences in
data sources and estimation methodologies used in compiling land use statistics. According to Land Use Statistics
briefly: 2013 14 to 202223, in cases where current year data has not been received from State/UT Governments, the
figures have been estimated using the most recent data available from earlier years, the Agriculture Census, or
advance estimates provided by the respective States(Directorate of Economics and Statistics, 2022).

SEEIOh w+ EOEw4 Ul wE@@OD WBICIEGDw | BlubBwB PEEOWE OE
wpl WMWY wl Y I
Land Use Category 200001(%) | 202223(%) Change (

%)

Forests 29.24 29.09 -0.51

Non-Agricultural Uses 6.85 7.69 +12.26

Barren & Unculturable Land 5.22 4.93 -5.62

Permanent Pasture & Grazing Land 3.10 2.03 -34.53

Misc. Tree Crops & Groves 0.67 0.83 +22.60

Culturable Waste Land 1.93 0.87 -55.08

Fallow Lands (Other than the current Fallows) | 5.79 2.41 -58.39

Current Fallow 11.14 291 -73.91

Net Area Sown 36.06 49.26 +36.60

Source: Compiled from Directorate of Economics and Statistics Data. The data represent the share of each land use
category as a percentage of the total geographical ared elanganafor the years 200001 and 202223.

While Non -Agricultural Uses raised pointing to gradual urbanisation and infrastructure
growth, Barren & Unculturable Land recorded a slight decline in share ( $5.62%), possibly due
to land reclamation efforts. Interestingly, Miscellaneous Tree Crops & Grove s expanded by
22.60%, due to diversification into horticulture and perennial plantations. Culturable Waste
Land s decline in share ¢55.08%) (Table-27), aligning with the broader trend of bringing

more land under productive use.

4 3



| 6 k GuBIUGUIDEIOOwW+ EOEwW4 Ul w OEOGauUbU
When we observe the district wise land use changes in Telangana, forests expanded in most
districts like Warangal (41.58%), Adilabad, and Rangareddi (12.27%,) (Tablet 28) while
declining sharply in Karimnagar and Khammam, Non -agricultural uses generally increased,
particularly in Ranga Reddiand Nizamabad, reflecting rapid urbanization and infrastructure
development, whereas a few districts like Adilabad and Khammam recorded declines.
Agricultural categories present a mixed value. Net Area Sown area increged in Nizamabad,
Medak, and Ranga Reddi suggesting agricultural intensification, while Khammam and
Warangal experience declines. Conversely, current fallows and fallow other than current
fallows declined across almost all districts, pointing to better utilization or conversion of idle
land. Certain categories such as permanent pasture and culturable waste witnessed large
decreases in several districts, possibly due to land conversion for cultivation or non -
agricultural purposes. On the other hand, specific land types like miscellaneous tree crops

shows high increased in the Nizamabad, suggesting crop diversification efforts.

Table 28 Land Use Area Change by Districts, Telangana (200601 & 202223)

Ranga
Land Use Adilabad | Karimnagar | Khammam | Medak Nizamabad | Reddi Warangal
Category (%) (%) (%) (%) (%) (%) (%)
Forests Hit 0 IK NG it o Hit 0 HY 0 Hihul HIK hu
Non-
Agricultural W6 1 61 1hut 6 1K 0 HII W HIK K HIl 1
Uses
Barren Land Hhul 1 16 1 Ko HIhu 6 it kO HIl t HINUK ¢
Permanent HOA + K A G K W& T 8 it 6 ys IKKBS
Pasture
Misc Tree ot | HIL @ thuKd| ot HIIK 1 K& 1k & ]
Crops
\(,:V‘gts‘:;ab'e ot + T NG Wk 8 1KAB T kG 8  INKBG
Fallow Other 1wl 6 i hud Iwwo IKY O huy Y ( HIt INhué
Current Fallow 1wt 6 Wk 6 iy 6 1k NO huy Y ( 1K hué L )
Net Area Sown HIl t HUt Y i O HK K HA K HIt hu 1hud

Source: Compiled from Directorate of Economics and Statistics Data.

Note: The above table represents the % = percentage change in hectares from 200001 to 202223
When looking at share of total geographical area changes Net Area Sown registered notable
increases in districts such as Adilabad (+8.9%), Medak (+23.6%), and Nizamabad (+13.1%)
(Table ¢+ 29) indicating agricultural intensification or reclamation of idle la nds. In contrast,

Karimnagar and Khammam area is decreased in this category. Non-Agricultural Uses
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expanded significantly in

Ranga Reddi and Nizamabad,

reflecting urban growth,

infrastructure development, and industrialisation pressures. Forests area declined in

Karimnagar, Khammam and Warangal indicating deforestation or encroachment .

Several categories experienced substantial shrinkage, pointing to longterm land use

transformation. Current Fallow and Fallow Lands (other than current fallows) dropped

sharply across almost all districts, suggesting a shift toward more continuous cultiva tion

cycles or reduced seasonal idling. Permanent Pasture and Grazing Land also decreased in

Adilabad, Karimnagar, and Nizamabad indicating possible conversion to cropland or non -

agricultural use. On the other hand, Culturable Waste Land reduced in most di stricts except

Adilabad and Medak, implying improved land utilisation.

Table 29: Share of Total Geographical Area Change by District s, Telangana

(2000601 & 202223)
Ranga
Medak Reddi Warangal

Adilabad Karimnagar | Khammam | i E O1| Nizamabad |p 1T EOT |ap T EOT
Land Use dPTEOTIpT EOCOT 1T EOCT 1DPOwW21 [T EOT 1|DOwW2T | DOw21
Category 2T EUKM2T EUKW 2T EUKYE K A 2T EUKW XK A P A
Forests +3.23 -7.15 -4.34 -0.71 +0.67 -1.23 +12.58
Non -
Agricultural
Uses -0.67 +1.88 +1.12 -1.23 +2.9 +2.31 +1.3
Barren Land +0.35 +0.14 +0.19 -0.6 -2.74 -0.09 +0.69
Permanent
Pasture +0.66 -2.06 -0.71 -0.44 -2.33 -2.81 -1.71
Misc Tree
Crops +0.19 +0.36 +0.21 -0.22 +1.00 -0.4 -0.01
Culturable
Waste +0.33 -0.96 -1.07 -1.5 -1.32 -1.59 -2.51
Fallow Other -4.81 -2.24 -1.17 -3.27 -7.22 +2.54 -8.3
Current Fallow -8.38 -15.12 -3.43 -9.55 -16.32 -8.72 -1.85
Net Area Sown +9.11 +25.14 +9.2 +17.53 +25.36 +9.99 -0.18

Source: Compiled from Directorate of Economics and Statistics Data.
Note: The table shows the change in the share of each land use category as a percentage of the total geographical
area between 200801 and 2022 23.
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State - Level Trends (Telangana)

Key Highlights

Area Change in
Land Use Category Change 9 Significance
Share (%)
(%)
-1.11 -0.51 Sustained conservation with
Forests -
minimal loss.
+11.58 +12.26 Moderate urbanisation,
Non-Agricultural Uses infrastructure growth, and land
conversion.
-6.1 -5.62 light ti t inal
Barren & Unculturable Land 6.19 56 Shg reQuc Ior.] sugges's margina
reclamation or improved land use.
. -34.92 -34.53 Due to conversion to cropland or
Permanent Pasture & Grazing Land . Vg P
other uses.
. +21. +22. Di ification into horticult
Misc. Tree Crops & Groves 86 60 |verSI_|ca ion |n_0 orticulture and
perennial plantations.
Culturable Waste Land -55.36 -55.08 Converting idle land to productive
uses.
Fallow Lands (Other than the current -58.65 -58.39 Higher cropping intensity and
Fallows) reduced long-term idling.
-74.07 -73.91 Reduced seasonal idling and more
Current Fallow . S
consistent cultivation.
135, 136, — - - =
Net Area Sown 35.77 36.60 Irrlgatlon expansion and intensified
agriculture.

Note: Area Change (%)Percent change in total area under each category (in hectareshpetween 200001 and 20223.

Change in Share (% D1 1 1 Ul OET wbOwUT EVWEEODTI T OUazUlwxUOxOUUDOOWOI wOOUE

between 200601 and 202223.

District level Highlights

Category ‘ District(s) ‘ Trend \ Significance
Major Gains
Net Area Adilabad, Medak, | Significant Reflects agricultural revival and
Sown Nizamabad increase in expansion of cultivated land, possibly
share due to improved irrigation and
farming practices.
Non- Ranga Redd,, Increase in Indicates urbanisation, industrial
Agricultural Uses Nizamabad, share growth, and conversion from
Khammam agricultural or forest land.
Major Losses
Forests Karimnagar, Decline in Deforestation or encroachment for
Khammam share agriculture, mining, or urban
expansion.
Current Nizamabad, Decline in Reduced seasonal land idling, possibly
Fallow Medak Share due to intensified cultivation or crop
pattern changes.
Permanent Adilabad, Decline in May impact livestock activities and
Pasture & Grazing | Nizamabad, share rural livelihoods dependent on
Land Ranga Reddi grazing.
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change to district-specific contexts, reflecting local resouce endowments, ecological

conditions, and livelihood dependencies.
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Bastar: Remains forest dominant.
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categories.

Dhamtari: Shows the highest increase |

Kanker: Shows the highest increase in
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+ - et sown area expanded by +8.75% in area reflecting intensification of agriculture

and growing pressure on cultivable land.
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percentage point decline in share, suggesting reduced land left fallow and possible

overuse of agricultural land.

+ Non-agricultural uses grew by +10.4% in area and +0.43 percentage points in share,

indicating increasing urbanization and infrastructural expansion.
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BidaroNan -agricultural uses increased markedly (+15.5%), reflecting rising

urbanization and infrastructural expansion.Net area sown expanded

(+13.9%), highlighting intensification of cultivation.
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of land use and reduced land left uncultivated.
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3. LAND DEGRADATION
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Figure 10: Land Degradation Status of Godavari River Basin - Processwise.
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Table 30: Land Degradation Trends in the Godavari River Basin
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Figure 11: Land Degradation Trends in the Godavari River Basin { State Wise
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Table 31: Land Degradation Dynamics in Andhra Pradesh
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Figure 12 Land Degradation Overview ¢ Andhra Pradesh
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Key Highlights

State - Level Trends (Andhra Pradesh)

Indicator Direction & Share of Basin Area Significance
Change (2003Y 2018)

Total Degraded +20.3% 5.32%Y 6.40% Overall increase highlights rising

Land (areawise) stress on land quality.

Water Erosion +1,463ha | 2.41%Y 2.48% Key driver of degradation; linked
to runoff and topsoil loss.

Water Logging +16,761ha | 2.38%Y 3.17% Sharp rise post2011; linked to
drainage inefficiencies and
irrigation issues.

Settlement +4,648 ha | 0.19%Y 0.41% Doubled in two decades; reflects

Expansion urban pressure on land.

Vegetation Constant | No recovery or Persistent stress on biomass and

Degradation (7,219 ha) mitigation observed. | soil cover.
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Table 32 Land Degradation Dynamics in Chhattisgarh
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Figure 13: Land Degradation Overview ¢ Chhattisgarh
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Indicator Direction & Share of Area (2003 Significance
Change Y 2018)
Total Degraded +8.40% 14.48%Y 15.69% Overall increase, highlighting growing
Land (area-wise) ecological stress
Water Erosion +44,127ha 4.04%Y 4.99% Indicating intensified soil erosion risk
Man Made +990 ha 0.02%Y 0.03% Localized anthropogenic pressures
Settlement +410ha 0.06%Y 0.08% Steady urbanization trend impacting land
Expansion use
Vegetation +10811 ha | 10.36%Y 10.59% Dominant form of degradation; persistent
Degradation decline in vegetation cover
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Table 33: Land Degradation Dynamics in Karnataka
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Figure 14: Land Degradation Overview ¢ Karnataka
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Key Highlights
State - Level trends (Karnataka)

Indicator Direction & Share of Area (2003 Significance
Change Y 2018)
Total Degraded +0.43% | 40.04%Y 40.21% Overall increase in degraded
Land (area-wise) land, indicating persistent
environmental stress.
Water Erosion +624 ha 37.36%Y 37.33% stabilization or improved
management practices.
Mass +595ha 0.63%Y 0.69% localized slope instability
Movement
Settlement +1,575ha 0.30%Y 0.41% Growth in urbanization and
Expansion infrastructure pressure
Vegetation +586ha 1.75%Y 1.78% Ecological decline.
Degradation
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Table 34: Land Degradation Dynamics in Madhya Pradesh
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Figure 15: Land Degradation Overview - Madhya Pradesh
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Key Highlights
State Level Trends (Madhya Pradesh)
Indicator Direction & Share of Area Significance
Change (2003Y 2018)
Total ® 0.05% 7.04%Y 8.14% Overall degraded land share has
Degraded (areawise) marginally declined
Land
Water Erosion +624ha | 3.72%Y 4.31%

Remains the leading driver of
degradation; steady increase
highlights growing soil erosion risks.
Man Made +461lha | 0.04%Y 0.07% Though small in share, reflects rising
human-induced disturbances such as
mining, quarrying, or infrastructure.
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Settlement +702 ha | 0.09%Y 0.13% Rapid growth in urbanization
Expansion pressures, reflecting land-use change
due to population and infrastructure
expansion.
Vegetation +89 ha 3.20%Y 3.63% Gradual but persistent vegetation loss,
Degradation signalling ecological stress and decline
in green cover.
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Table 35: Land Degradation Dynamics in Maharashtra
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Figure 16: Land Degradation Overview - Maharashtra
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Key Highlights
State-Level Trends (Maharashtra)

Indicator Direction & Share of Area (2003 Significance
Change Y 2018)
Total Degraded +9.50% 41.47%Y 45.31% Overall rise in degraded land,
Land (area indicating intensifying ecological
Percentage) stress across the region.
Water Erosion +1,25571ha | 26.12%Y 26.63% Steady increase highlights persistent

soil erosion risks.

Man Made +24342ha | 0.09%Y 0.19% Expansion of mining, quarrying, or
industrial activities.
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Settlement
Expansion

+42484ha

0.86%Y 1.18%

Urbanization trend, pointing to
rapid population growth and
infrastructure pressures.

Vegetation
Degradation

+2,39,618ha

14.81%Y 15.80%

Vegetation loss, signaling serious
deforestation and declining green
cover.

Salinity /
Alkalinity

Constant
(3,034 ha)

0.01

No significant expansion observed.

Barren

@ - 8,040ha

1.20%Y 1.15%

Stabilization or conversion of barren
lands, though still ecologically
fragile.
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Table 36: Land Degradation Dynamics in Odisha
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Figure 17: Land Degradation Overview - Odisha
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Key Highlights
State-Level Trends (Odisha)

Indicator Direction & Share of Area Significance
Change (2003Y 2018)
Total +1.80% 42.32%Y 43.08% | Overall increase in degraded land,
Degraded (area highlighting gradual intensification of
Land Percentage) environmental stress across the region.
Water Erosion +295661ha | 37.48%Y 38.39% | Major driver of degradation; consistent
increase reflects ongoing soil erosion
risks and watershed fragility.
Man Made Constant 0.02Y 0.02 negligible change
(853ha)
Vegetation @ -8ha 4.70%Y 4.55% Slight decline in vegetation degradation,
Degradation indicating marginal recovery or
stabilization of forest/green cover.
Barren Constant | 0.11Y 0.11 Negligible change
(3,87ha)
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Table 37: Land Degradation Dynamics in Telangana
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Figure 18 Land Degradati on Overview - Telangana
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Key Highlights
State-Level Trends (Telangana)
Indicator Direction & Share of Area Significance
Change (2003Y 2018)
Total Degraded Land +12.34% 19.45%Y 21.85% | Increase in overall degraded land, reflecting
(area intensified land stress across multiple categories.
Percentage)
Water Erosion @ -10,691ha 14.55%Y 16.17% | Despite the small area decline recorded, the
proportional share increased, showing continued
dominance of erosion processes.
Man Made +401% 0.35%Y 0.39% Gradual rise in human -induced degradation, likely
linked to mining, quarrying, and localized
industrial activities.
Vegetatio_n +16379% SERONG 108 Increasing value represents the pressure on
Degradation forest/green cover from deforestation and land
conversion.
Rocky Constant 002Y 0. 02 Stable rocky terrain: no expansion but continues to
(1,985 ha) represent localized unproductive land.
Salinity/Alkalinity Constant 0.04Y 0. 04 Remains a constant soil issue, without significant
(3,049 ha) spread across the landscape.
Settlement +17,493% 0.60%Y 1.13% Rapid settlement expansion, pointing to urban
growth and infrastructure pressures as emerging
drivers of degradation.
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+ Rapid rise in settlement area (+17,493 ha), especially around Ranga Reddy,

Medchal.
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+ District -level variations are critical| some districts show stability while others (e.g.,

Nashik, Ranga Reddy, Bidar) face compounded degradation drivers.
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Vegetation degradation is a major driver of land degradation in the Godavari River
Basin, alongside water erosion and expanding settlements. These processes, observed
consistently across basin states, exert ecological pressure that directly affects land
productivity and resilience. In this context, the Normalized Difference Vegetation Index
(NDVI) serves as a robust, satellitederived metric for assessing vegetative health and land
cover change. As a proxy for chlorophyll activity, NDVI enables reliable detection of long -
term greenness trends and provides early signals of land degradation or recovery (Tucker,

1979).

Tracking NDVI changes at the district level offers critical insights into spatial and temporal
vegetation stress especially in areas impacted by deforestation, overgrazing, or hydrological
imbalance. NDVI trend analysis supports early warning systems, complements land use
EEUEUI UUOWEOGEwWI I OxUw@UEOUDPI awUT i OUwbOwi EOQUaUUI

national commitment to Land Degradation Neutrality (LDN) under the UNCCD, as well as
with the National Action Programme (NAP, 2023), both of which prioritize nature -based

monitoring frameworks.

NDVI has become a cornerstone in vegetation health monitoring due to its strong correlation
with photosynthetic activity and primary productivity. Long -term analyses using global
datasets like GIMMS3g (Global Inventory Modeling and Mapping Studies - 3rd Generation)
and MODIS (Moderate Resolution Imaging Spectroradiometer have revealed greening,
browning, and desertification trends at regional to global scales. Such datasets allow for
consistent, coarseresolution time -series analyses that reflect changes idand condition. NDVI

thus provides a direct and quantitative proxy for vegetation dynamics , supporting evidence-

based interventions in land management and restoration (Yengoh et al., 2014).

In this section, we assess vegetation health across the Godavari River Basin from 2000 to 2022
using NDVI time -series data at the district level. The analysis highlights spatial variations,
seasonal trends, and longterm changes in vegetative cover to inform land degradation

monitoring and ecological planning.
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Figure 19 NDVI Index - Godavari River Basin
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Figure 20: NDVI Index - Andhra Pradesh
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Figure 21: NDVI Index - Chhattisgarh
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Figure 22 NDVI Index - Karnataka
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Figure 24: NDVI Index - Maharashtra
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+ Seasonal Recovery Remains Strong
NDVI data shows consistent greening during monsoon and post -monsoon months
(August t October), with peak values ranging between 0.60t 0.66 across years. This
I pTTOPTT OUWUOT T wul 1T P00z UwWUI EUOCOEOWI EGOOT PEEOW!
to rainfall.
+ Persistent Summer Stress
Pre-monsoon months (April ¢+ July) consistently exhibit low NDVI values (0.30 10.35),
indicating continued vegetation stress, likely driven by water scarcity, high

temperatures, and limited irrigation coverage.

+ No Clear Upward Trend in Vegetation Health
Despite periodic improvements in certain years, there is no significant long -term
increase in NDVI values during either dry or wet seasons, reflecting a structurally

stagnant vegetation system.

+ State-Level and Intra -State Variability
District -level differences are evident. Some parts of Andhra Pradesh show slight
NDVI improvement in early months, while Telangana and Maharashtra maintain

stable but stressprone summer patterns.

+ Monitoring Supports Climate -Resilient Planning
NDVI analysis helps identify high -stress zones and seasonal vulnerabilities. It
complements land use data and supports evidence-based decisionmaking for

drought mitigation, land restoration, and climate -adaptive agriculture.
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The Godavari River Basin, one of India's most expansive and ecologically diverse river
systems, has witnessed dynamic land use transformations over the past two decades. These
changes reflect both development pressures and ecological transitions across itsub-regions.
The analysis reveals that while forest cover has increased in several parts of the basip
particularly in Andhra Pradesh and Maharashtra | this has not translated into a significant

net ecological gain due to simultaneous declines in other categories, such as permanent

pastures, tree crops, and culturable wastelands.

Most strikingly, the expansion of fallow land | especially long-term fallows| emerges as a
defining feature of agricultural change in the basin. This trend, particularly pronounced in
Andhra Pradesh and Telangana, indicates not just cyclical cropping decisions, but potentially
deeper shifts in the viability of rainfed farming systems, resource constraints, or land
abandonment. In contrast, the net sown area has either stagnated or declined, with modest

gains in some districts offset by losses elsewhere.

At the same time, land degradation processes especially water erosion and vegetation
degradation, remain persistent and spatially widespread. Semi -arid districts of Telangana and
Maharashtra, along with certain parts of Chhattisgarh and Odisha, continue to face mounting

pressures from unsustainable land management, erratic rainfall, and expanding settlements.
Degradation hotspots mapped in Section 3 align closely with vulnerable agro -ecological

zones, where soil erosion and vegetation loss reinforce each ther in a negative feedback loop.

The vegetation health analysis based onNDVI trends from 2001 to 2023 paints a mixed

picture. Although seasonal cycles remain stablgl showing robust greening during monsoon

months| the data shows no significant long-term improvement in vegetation health across

most districts. Pre-monsoon months continue to exhibit severe stress, with no discernible shift

toward increased resilience. These findings highlight an underlying structural vulnerability:

Uil WEEUPOzZUwWET UPEUOUUUI hedvilyEnanddo®depehderdanaviebkly OU wU T OF

buffered against climatic variability.
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Together, these insights suggest that the Godavari River Basin is at a critical juncture. Its

seasonal resiliencecoexists with structural fragility . Without targeted, district -level policy

interventions, the trends of increasing fallows, stagnant vegetative growth, and expanding

degradation could compromise long -term agricultural productivity, ecological health, and

rural livelihoods. This calls for an integrated response that goes beyond generic conservation

or development models and addresses the specific stressors and geographic disparities

evident in the data.
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The Godavari River Basin remains ecologically resilient but increasingly vulnerable to
systemic land stress. Without proactive, evidence-based interventions, emerging trends|
rising fallows, stagnant vegetation growth, and expanding degradation | could underm ine
long-term food security and rural livelihoods. By grounding action in spatial diagnostics,
encouraging local stewardship, and focusing on vegetation resilience, the region can

advance toward sustainable, climate-smart land management.
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State Covering Districts
Andhra East Godavari, West Godavari
Pradesh
Chhattisgarh Balod, Bastar, Bijapur, Dhamtari, Kondagaon, Narayanpur, Rajnandgaon,
Sukma, Uttar Bastar Kanker
Karnataka Bidar, Kalaburagi
Madhya Balaghat, Betul, Chhindwara, Mandla, Seoni
Pradesh
Odisha Kalahandi, Koraput, Malkangiri, Nabarangapur, Rayagada
Puducherry Yanam
Telangana Adilabad, Bhadradri Kothagudem, Jagitial, Jangoan, Jayashankar,

Kamareddy, Karimnagar, Khammam, Kumuram Bheem Asifabad,

Mahabubabad, Mancherial, Medak, Medchal, Mulugu, Nirmal,

Nizamabad, Peddapalli, Rajanna Sircilla, Ranga Reddy, Sangareddy,
Siddipet, Vik arabad, Warangal Rural, Warangal Urban
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State Covering Districts

Andhra East Godavari, West Godavari

Pradesh

Chhattisgarh Balod, Bastar, Bijapur, Dakshin Bastar Dantewada, Dhamtari,
Kondagaon, Narayanpur, Rajnandgaon, Sukma, Uttar Bastar Kanker

Karnataka Bidar, Kalaburagi

Madhya Balaghat, Betul, Chhindwara, Mandla, Seoni

Pradesh

Maharashtra Ahmadnagar, Akola, Amravati, Aurangabad, Bhandara, Bid, Buldana,
Chandrapur, Gadchiroli, Gondiya, Hingoli, Jalgaon, Jalna, Latur,
Nagpur, Nanded, Nashik, Osmanabad, Parbhani, Pune, Thane, Wardha,
Washim, Yavatmal

Odisha Kalahandi, Koraput, Malkangiri, Nabarangapur, Rayagada

Puducherry Yanam

Telangana Adilabad, Bhadradri Kothagudem, Jagitial, Jangoan, Jayashankar,

Kamareddy, Karimnagar, Khammam, Kumuram Bheem Asifabad,
Mahabubabad, Mancherial, Medak, Medchal Malkajgiri, Mulugu,
Nirmal, Nizamabad, Peddapalli, Rajanna Sircilla, Ranga Reddy,
Sangareddy, Sddipet, Vikarabad, Warangal Rural, Warangal Urban
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Appendix 2 A: Land Degradation Dynamics in Andhra Pradesh ¢ District Wise
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Appendix 2 B: Land Degradation Dynamics in Chhattisgarh ¢ District Wise

#DUUUDPEU 8l EU , EOQw, EE] 5111 0E0E 6EUIl Uw | 21 yoi Oi
@ Ul EwHg#I1 1 UEEEU $UOUDPOG o Ul EwH
" EA @ Ul Ewb® oo Ul EwbQ "EK
|l EOOE | Y Wik kyt I Y Ohuk | Ol Ok U -
| Y b kyt | Y Ohuk | hOhl Ok W -
| Y M N huk | YOhk I Ot KOt Y Ky
l EU0OEU | Y Wik N tkOyuww t NOhuUNt WhK
| Y it N tkOoyuwuw t NOhUNt WhK
|y HuM KKl FkOyl W KYOY+ N WhK
| BNEx UU Y Wik - Nk Ot Kh t OWNI -
| Y ot - Nk Ot t K t OWNI -
|y HuM - Nk Ot t K K OWAN -
#EOUI PO | Y Wik - Ot NK I OF KK -
' EUVEUwW#EOQUI| | Yibh - Ot NK I Ot KK -
| Y HuM - Ot NK I Ot KK -
#1 EOUOEUD | Y Wik - Khoy! t t YOYKK N& It
| Y b - KOyl t t Ol KN NI
| Y M - Kk Ot 1| t Ol KN NIt
*OOEET EOO | Y WK - luk OK+ N NOt A K NIt
| Y b - KOl t k NOt A K It
| Y M - K Ol + k NOt A K It
-EUEAEOxUU| | YWk - I + ONKN hut Ol A A -
| Y - t1 Oy hl I | OWk A -
| Y M - t1 Oy ht I | OWkt -
1ENOGEOET EOQ | Y Wik - k NOI huN Ot Kt RO hINh
| Y b - kA Ok Kk Ot Kt RONt h
|y b K81 Kk kA OA Nt | YOAL | RONt hu
2U00E | Y Wik - | Ot | Ot t Ot il -
| Y - | Ot 1 Ot ¢ Ot hull -
|y bl - I Ol WOt K hOK Wh -
4UEUw! EV0DEU W | Y Wik - t WONKH huOhul Ok U -
| Y - twol 1y Ol Ok U -
|y U - twol 1y Ot KOt Y -

200 WEH BE WET UDYI1E2ul UOOwR] 81 UUDPr EEUDOOWEOEwW+EOCEwW#1 1 UEEEUDOOw#
- 008470l W3EEOI wxUOYPETI UWwEOQwWOYI UYDPI pwOi wOEOEWEI T UEEEUDOOWEEUIT 1

2 #(21. w#iI VUi UUPrEEUPOOWEGEW+EQEW#I TUEEEUDOOWH#EUT EOEUEW xUC

110



EEUI T OUDI U6 wi OUWOT T wEPUOUDBEUUWOT w”

TTEUDUTEUTwUTEUwiEOprDU

UEBOI BDOEDEEUI UWEEUEWOOUWEYEDPOEEOT Wi OUwUi I wxEUUDPEUOEUWEIT T UE
Appendix 2 C: Land Degradation Dynamics in Karnataka ¢ District Wise
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Appendix 2 D: Land Degradation Dynamics in Madhya Pradesh ¢ District Wise
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Appendix 2 E: Land Degradation Dynamics in Maharashtra ¢ District Wise
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Appendix 2 F: Land Degradation Dynamics in Odisha ¢ District Wise
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Appendix 2 G: Land Degradation Dynamics in Telangana ¢ Dlstr|ct Wise
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Appendix 3: State-wise List of Districts within the Godavari River Basin Considered for

NDVI Analysis (2001 to 202 3)

State Covering Districts

Andhra East Godavari, West Godavari

Pradesh

Chhattisgarh Balod, Bastar, Bijapur, Dakshin Bastar Dantewada, Dhamtari, Kondagaon,
Narayanpur, Rajnandgaon, Sukma, Uttar Bastar Kanker

Karnataka Bidar, Kalaburagi

Madhya Balaghat, Betul, Chhindwara, Mandla, Seoni

Pradesh

Maharashtra Ahmadnagar, Akola, Amravati, Aurangabad, Bhandara, Bid, Buldana,
Chandrapur, Gadchiroli, Gondiya, Hingoli, Jalgaon, Jalna, Latur, Nagpur,
Nanded, Nashik, Osmanabad, Parbhani, Pune, Thane, Wardha, Washim,
Yavatmal

Odisha Kalahandi, Koraput, Malkangiri, Nabarangapur, Rayagada

Puducherry Yanam

Telangana Adilabad, Karimnagar, Khammam, Mahabubabad, Medak, Nizamabad, Ranga

Reddy, Warangal Rural, Warangal Urban
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Appendix 4: Government Programs Influencing Land Use in the Godavari River Basin

State Program Focus Area Relevance to Land Use Source
Andhra Pradesh Promotes chemicalfree cultivation, May reduce fallow lands, improve Sociot Economic Survey,
@ Community Managed soil regeneration, and soil quality, and enhance sustainable 202425, Accessed at
}'i; Natural Farming (APCNF) water-efficient farming practices. crop production. http://www.apsdps.ap.gov.
?—5 Rainfed Area Development Supports integrated farming Can bring culturable wastelands and in/assets/
c (RAD) t National Mission systems in rain-dependent areas; degraded lands under productive publications/Socio-
g for Sustainable Agriculture includes soil and water use. Economic-Survey-
conservation. 202425.pdf
Rajiv Gandhi Kisan Nyay Encourage crop diversification, Strengthens farm incomes, Accessed at
Yojana (RGKNY) enhance crop cover, and improve encouraging return of current fallows https://kanker.qgov.in/en/
ov:\araull o Qrodt{ctior) _ and N to cultivation and reducing long -term schemel/rajiv-gandhi-kisan-
xUOEUEUDYDUA& O ww( OH idling (fallows other than current). .
. . . nyay-yojana/
income by reimbursing the cost of Boosts net area sown.
cultivation and promoting greater
investment in agriculture.
Tribal Livelihood Business Capacity  building and  skill Improves work efficiency and Accessed at
c Incubation Center development for untrained farmers productivity, enabling better https://bastar.gov.in/en/dep
oy in agriculture and non -agriculture utilization of existing. land aljd artments/
2 sectors through structured training resources, thus potentially reducing .
o . agriculture/
< underutilized and fallow lands.
<
O Performance of Advanced xpansion of irrigation facilities and Converts non-irrigated or low -

Agricultural Techniques in
Clusters (District Mineral
Trusts Institute, 2015)

provision of advanced agricultural
machinery in non-irrigated areas
(e.g., 10hectare clusters in
Turgangur ¢ Block Bastanar and
Maamadpal ¢ Block Darbha).

productivity lands into cultivable
areas, improving net area sown and
reducing current/fallow land.

Harihar Bastar Market

Formation of Farmer Producer
Organisations (FPOs) for organic
farming groups; establishment of a

Encourages sustainable, organic
cultivation,  strengthens  market
linkages, and incentivizes continuous
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http://www.apsdps.ap.gov.in/assets/
http://www.apsdps.ap.gov.in/assets/
https://kanker.gov.in/en/
https://bastar.gov.in/en/departments/
https://bastar.gov.in/en/departments/

market via self-help groups for
direct marketing

cultivation, reducing fallow lands
and promoting crop diversification.

RashtriyaKrishiVikasYojana
(RKVY)

Original Green Revolution in few
states to divert the area of paddy
crop to alternate crops and in
tobacco growing states to
encourage tobacco farmers to shift
to alternate crops/cropping system.

Supports reduction of fallow lands,
fosters more resilient cropping
patterns| relevant to the fallow land
trends

Accessed at
https://www.pib.gov.in/Pre
ssReleaselframePage.aspX

PRID=1605057&
utm.

Micro Irrigation Subsidies

Subsidies (up to 90%) for

Promotes efficient water use,

Accessed at

drip/micro irrigation on expansion of horticulture ¢ aligns with https://ramanagara.nic.in/e
< horticultural farms improved cultivation intensity and n/
% use of previously idle land horticulture -department/
% Pradhan Mantri Fasal Bima Crop insurance coverage for Stabilizes farm income during Accessed at
X Yojana (PMFBY) notified crops against adverse disaster years, reduces risk aversion, https://des.kar
climatic conditions; and encourages sustained cultivation, nataka.gov.in/s
impacting current fallow and net torage/pdf -
sown area positively. files/Economic
Organic Farming Adoption Organic certification of lands, Promotes sustainable land use, %20SUrvey%62
& Certification / Raitha Siri / subsidies for millet processing, encourages crop diversification,
Savayava Siri value addition, packing, and reduces chemical input dependency, 02022
branding and can rehabilitate degraded lands. 23%20English.
pdf.
- Pradhan Mantri  Kisan Direct income support of to all Improves liquidity for timely sowing, Accessed at
g Samman Nidhi (PM - eligible farmers to purchase inputs reducmg .seasonal idling and https://www.slbcmadhyapr
o KISAN) before sowing. supporting increased net area sown. adesh.in/docs/Agriculture.
% National Mission on Farmer-driven agricultural Enhances adoption of modern pdf.
%‘ Agricultural Extension extension reforms; district-level practices, mechanization, and
g (ATMA) committees for outreach. diversification, improving cultivation

intensity.
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https://www.pib.gov.in/PressReleaseIframePage.aspx
https://www.pib.gov.in/PressReleaseIframePage.aspx
https://ramanagara.nic.in/en/
https://ramanagara.nic.in/en/

Pradhan  Mantri  Krishi
Sinchai  Yojana  (Micro
Irrigation)

Expands irrigation coverage and
efficiency

Improves water availability, enabling
cultivation of previously fallow or
waste land and sustaining net sown
area increases.

Soil Health Card Scheme

Provides nutrient status and soil
management recommendations

Improves soil fertility management,
sustaining productivity and reducing
land abandonment.

Pradhan Mantri Kisan Urja
Suraksha Evam  Utthan
Mahabhiyan (PM -KUSUM)

Installation of 3HP{7.5HP off-grid
solar agricultural pumps

Provides assured irrigation in non -
grid areas, enabling cultivation of
previously fallow or barren land,
reducing dependence on rain-fed
agriculture.

MahaAGRITECH Project

Satellte & drone-based crop
monitoring,  yield  estimation,
integrated agri-advisory portal.

Improves farm decision -making and
climate resilience, helping optimize
land use and reduce degradation.

Accessed at
https://cdnbbsr.s3waas.gov
.in/s349d4b2faeb4b7b9e745
775793141e2b2/uploads/202
5/01/2025030788773769.pdf.

g Rainfed Area Development Risk minimization and sustainable Supports cultivation in semi -arid
@ Programme (RAD) farming in rainfed areas; promotes districts, helping reduce seasonal
Ec income diversification. fallows and prevent land
g degradation.
MahaDBT Farmer Portal Unified platform for over 25 Streamlines subsidy delivery for
schemes; irrigation, mechanization, and sail
health| encouraging productive land
use.
Electronic National 133 APMCs connected; 18,073 Improves market access, incentivizes
Agricultural  Market (e - crore worth of produce e -auctioned sustained cultivation, and reduces
NAM) by Oct 2024; quality labs in 118 crop lossed supporting net sown
APMCs. area stability.
. SAMRUDHI:  Agriculture Revised and market-oriented state Promotes crop diversification, Accessed at https://krushi-
S Policy 2020 agriculture policy (earlier policies agribusiness, and efficient land use; odisha.in/Agriculture -
'8 in 1996, 2008, 2013). Focus on | can encourage bringing fallow and Farmers.pdf.

market linkage, better price

degraded lands under cultivation.
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realization, and higher farmer
incomes.

Mukhyamantri Krushi
Udyog Yojana (MKUY)

Single-window online system for
establishment of Agri -enterprises

Encourages investment in Agri-
infrastructure (processing, storage,
irrigation), improving land
productivity and preventing land
abandonment.

Paramparagat Krishi Vikas

Organic farming clusters with end -

Improves soil fertility, reduces

Accessed at

Yojana (PKVY) to-end support; national scheme chemical load, supports reclamation https://agri.odisha.gov.in/n
implemented in Odisha. of degraded land, and enhances tree 0de/193837.
crop systems.
Forest Restoration Plantation drive targeting 7.5 crore Helps in severe forest loss, aids Accessed at

Campaign ¢ One Tree One
Name

saplings in a year; 560 sg. km forest
cover increase.

biodiversity and soil conservation.

https://csr.odisha.gov.in/Vi

ewProjectDetails.aspx?enc=
7muLnxqgABQq2jdpP7cjiQ
mtKclbtcsOUGcgcjlli+AQ=

Telangana

Pradhan Mantri  Krishi
Sinchai Yojana (PMKSY)

Watershed management, minor &
micro-irrigation, rejuvenation of
UUEEPUDPOOEOwWPEUI UU
, OUT w" UOx> whEUI Uwl

Strengthens irrigation

infrastructure | directly supports the

large net area sown increase and
reduction in current fallow and long -
term fallow.

Multi -Sectoral Development
Programme (MSDP)

Supports watershed management,
micro-irrigation, and rejuvenation
of traditional water bodies in
minority -concentrated areas.

Improves water access in targeted
regions, enabling year-round
cropping and reclaiming culturable
waste land.

MGNREGA ¢ Water & Land
Development Works

Creation/renovation  of  water
bodies, land development,
drainage improvements, flood

protection.

Enhances rural infrastructure for
irrigation and land productivity;
reduces seasonal idling and improves
resilience in rain-fed districts.

Accessed at
https://nirdpr.org.in/nird_d
ocs/sagy/Telangana.pdf.

120




1111 Ul OEI Uo

hué Eil EAOwldw* 8 O0wdw/ EOUEOwW/ wepl YI | ABw+EOEwW#1 1 UEEE
*1T OEUNT EUw # DU U UBPIEWGUW.EE B, EGEI (| @l OUOw 2 UVUUEDOEEC
&OYI UOEOGET ow ( OEPEOw E ORupx O W@ KB udOOEDQ0 ul 20D EI
( OU1 UBEUDPOOEOW/ UEODPUT BOT 6

| 6 OET UEw/ UEEI UILuE'OBOOEQWD (BROUUE Ow %E UOD OO ulgk Guwt - %A S
Ul xOUUWOOWOEUVUUUEOwWI EUOPDULaudDPUGEIUOY L Owd OQE IDEE w
11 0UPI YI Bwlo®OmbppPdl 001 OOGEEEUUI 1l BIEOS OF By OE§ QET -
x UE EIE 0 © O U @re(E &G EED W B0 © O1

} 6 OET UEw/ UEET U7 w2U0EUOT wii 60601 w2i 6UDBI2uI EXODEERW B O
YITTUEUPOOwWOOOPUOUDOT wdwxdQUUOLEHEFT WwOSE QU OF w
/ UEET UT 6wli DUBUYKEGRKUBOMExXST OYEDO

4. Central Water Commission (CWC) & National Remote Sensing Centre (NRSC), Indian
Space Research Organization (ISRO). (2014%0davari Basin Repo(Version 2.0). India-
WRIS WebGIS. Retrieved from https://www.india -wris.nrsc.gov.in .

5. Central Water Commission. (2009).Integrated Hydrological Data Book (Nd@lassified River
Basins) Ministry of Water Resources, Government of India.

t 01 EOEUEOwW 80w2i EEVUUPEOOW380w2U1 i1 OEUT Ow* dwildOw?2
160w w- EOI 1 UDWEB @O WPk PUEA&GBUUI UUOI OUwWOI wOEOT U
EOEwW&OEEYEUDWEEUDOU ww?eRAl} bRO O OV uWGEBDODwEDODUDOEE L

7. Cherlet, M., Hutchinson, C., Reynolds, J., Hill, J., Sommer, S., & VON, M. G. (2018)World
atlas of desertification

We" i T EyPUT EUT w&OYI UOOI OUBw ol YI YASwW" T T EYUDUT EUT wo
Ul xOUUB wlEBDxUUOw#I xEUUOI OUwWOi w TUPEUOUUUI Ow&a&oOVvI

9. Directorate General of Information and Public Relations, Government of Maharashtra.
(2015, August). Maharashtra Ahead: Jalyukt Shivar AbhiyaToward droughifree villages.
Maharashtra Ahegad4(8). Directorate General of Information and Public
Relations.https://dgipr.maharashtra.gov.in/sites/default/files/2020 -08/MAhead -
AUG%202015.pdf.

10. Desertification and Land Degradation Atlas of India (2016) (DLD Atlas of India, 2016).
Based on IRS AWIFS data of 2012 and 20035, Indian Space Research Organization,
Government of India.

huheddYi UOOT OUwOi w OET UBEIT UE@I UEE ol el BED werEE Ebuy |
#1 x EUUOI OO0 w Ol w 6EUI Uw 11 UOUUEIT Ub w 11
T UxUoyvyEEOBEUI DOEDPESOUT vyUUI Ur Ol Uy OET UE/ UEEI UT :

hul&OYI UOOTI O0w O w OET UEGE/T WL /U0 B Eu gl | YuhA K@Wd T Ow , DUE
@ /#,/ Kow/ UONI ECWEOEUOI OU ubiudU uxl EQIUEDY ORI Cull EuU G WIBDIE
EQEw " OOxI UEUDPOOOwW &OYI UOOI OUw Ol w OET UEw /U
I UxUovypPPPBEXOEUSOUT YEXxEOx§ xT x

hut&dO YT UOOT OOWOI w" T TEYUPUT EUTI Bwaopl YWKASwWw20U0EUI WEEUD
EOPOEUI wUI UPOPI OETl wbPOw" T T EYPUT EUTI Bwl1EDPxUUOwWSsOY
"TTEUDPUT EUT 6

121


https://www.ellenmacarthurfoundation.org/circular-examples/andhra-pradesh-community-managed-natural-farming
https://www.ellenmacarthurfoundation.org/circular-examples/andhra-pradesh-community-managed-natural-farming
https://apsac.ap.gov.in/
https://www.india-wris.nrsc.gov.in/
https://ssrn.com/abstract=4930658?utm_source=chatgpt.com
https://cdn.cseindia.org/userfiles/AndhraPradeshStateWaterPolicy.pdf
https://www.apmas.org/apdmp.php

hKeO YT UOOT O0w Of w ( OEPES w gl Yht ABw / UEET EOw , EOUUDW
. xl UEUDPOOEOwW 1T UPEI OPOI UBw -1 PpPw #1 01 Pow , DPOPUUUA
61 OIEWA BovvET UDPI Of EUI 61 OYGDOY¥I Ox#UOUTT U

huk&ddO Y1 UOOT O0w OIMNWEDEB uEpd W EOUUPwW * UDUT Pw 2D OET E:
. x]1 UEUDPOOEOw 1 UPEI OPOI UBw -1 pPw #I1 0T Pow , DOPUUUVA
61 OIGEWA UO vy xO0OUab6OPESDPOYyxOOUAUUEY/, *28" O0OI 6EUxR

hut&dd Y1 UOOT OO0 wWOT w*pEUDERDEOEG QM w2 OEUT w EUDOOwW/ OEOu
@l YDUI Ew YI UUDPOOAGwW ! 1 OT EQUUUO W #1 xEUUOI OUw O w ¢
&OYI UOOI 60w Ol w T Yx EUHEREDEGDPUDI OWUUEUI UBST
EUUI OUy/ OOPEavyxOOPEard Ol Uv &22HNKht #YYY! WKGE xEI

17.Government of Karnataka. (2023).Economic Survey of Karnataka 2623. Department of
Planning, Programme Monitoring and Statistics. https://des.karnataka.gov.in

18. Government of Karnataka. (2023a).Evaluation study on impact assessment of Krishi Bhagya
Shttps://scsptsp.karnataka.gov.in/File/Evaluation/PAC_SWD_Report_Krishi_Bhagya Scheme_ 0
7_10_23.pdfcheme (20115 to 201819). Department of Social Welfare, Government of
Karnataka.

19. Government of Madhya Pradesh. (2014).State action plan on climate change: Building
resilience for Madhya PradedBhopal: Environment Department, Government of Madhya
Pradesh.https://moef.gov.infuploads/2018/07/Madhya -Pradesh-01.pdf.

20. Government of Maharashtra. (2014).Maharashtra State Adaptation Action Plan on Climate
Change (MSAAPCC)Mumbai: Department of Environment, Government of
Maharashtra.https://moef.gov.infuploads/2017/09/Maharashtra -Climate -Change-Final -
Report.pdf.

21.Government of Odisha. (2018).Odisha State Action Plan on Climate Change (Phase Il)
Bhubaneswar: Forest & Environment Department, Government of
Odisha.https://climatechangecellodisha.org/pdf/State%20Action%20Plan%200n%20Clim
ate%20Change%20201-23.pdf.

22.Government of Odisha. (2023). Odisha Forestry Sector Development Project (OFSDP
Annual progress reporBhubaneswar: Forest & Environment Department, Government of
Odisha.http://ofsds.in/Publication/OFSDP_Il_Annual_Report_2022_23.pdf

23.- EUDOOEOwWw EUPOOwW/ OEOwm- [/ AOQOwl YI + w( OEPEZUwWOEUD
desertification and land degradation through forestry interventions, the Ministry of

Environment, Forest and Climate Change, and the Government of India. Accessed at:
https://www.moef.gov.in/uploads/2023/07/NAP%20final -2023.pdf.

24.1PCC, 2019. 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Calvo Buendia, E., Tanabe, K., Kranjc, A., Baasansuren, J., Fukuda, M.,
Ngarize, S., Osako, A., Pyrozhenko, Y., Shermanau, P. and Federici, S. (eds). Published
IPCC, Switzerland. Volume 5, Chapter 6. https://www.ipcc.ch/report/2019 -refinement-to-
the-2006ipcc-quidelines -for -national -greenhouse-gas-inventories/

25.1SRO. (2021). Desertification and land degradation atlas of India. Space Applications Centre

| t*EOEOI Ow, 6 w586 Ow&i OUT Ow* 8 OwW1lENI I YEOOwW, 6 Owd w2 EOUD
( OEPEwWUT UOUT T w- OUCEODPA&T Ew#bPi |l VEDBE pBHEBPUWERAD OO w
KKt o6

122


https://des.karnataka.gov.in/
https://www.moef.gov.in/uploads/2023/07/NAP%20final-2023.pdf
https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/
https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories/

27.Lal, R. (2005). Forest soils and carbon sequestratior-orest ecology and manageme((1-
3), 242258.

28. Ministry of Agriculture & Farmers Welfare. (2025, March 11). Climateresilient agriculture
technologiesPress Information Bureau, Government of India.
https://pib.gov.in/PressReleasePage.aspx?PRID=2110297

29. Ministry of Environment, Forest and Climate Change MoEF&CC (2015). Ecosystem
Services Improvement Project Repo@hhattisgarh Ministry of Environment, Forest and
Climate Change, Government of India.

P YEUDPOOW/ Sw/ 0w) ET UExOw, dw/ §0w*T EOUPOwW- § 0w, EEEC
EUPEwWUI T PDOOUOG wE 0T BOUD WHd DUDHHT Uwbdw" 11 OPEEOWE(
$01 POl DUBDPYROUNG wyEODS OUT vhuy oyt xNGEUET 1 61 Y1t 6t

t 2PEUVOEOW' w' 60w! OUET Ow28w* 8 O0Ow# UYEOw- 60Ow2UOUEOE

Ul pI OUWE OE WEODWEWD EUED EDHE O B) WO U UOEOWO I GuspREBWO SOOI C
| halA K hud

P 120071 Ow! dws58wldOw 1 EUPEOOWS58 Owd w2EBPEOOWS5 6 wepl Y I
PDOw61 UUI UOWEDEBED wUWIDOOBUXx1 EUDY INWEIU RIEORIO 1T wiRG B2 QuE D
. BiI OUEwW. xI Ow" @D WwDuEF §O B @uEs OUT vy huy 6 vy Nt v ORI EC

33.Singh, K., & Tewari, S. K. (2022). Is the road to land degradation neutrality in India
paved with restoration science. Restoration Ecology0(5), e13585.

34.Singh, S., Giri, K., Mishra, G., Kumar, M., Singh, R. K., Pandey, S., Mullick, M., & Sharma,
R. (2023).Pathways to achieve land degradation neutrality in In¢taian Council of Forestry
Research and Education, Dehradun, India.

35.UNCCD. (2022). Drought in numbers, 2022. Retrieved from
https://www.unccd.int/sites/default/files/2022 -05/Drought in Numbers.pdf

36.Von Braun, J., Gerber, N., Mirzabaev, A., & Nkonya, E. (2013).The economics of land
degradation(No. 109). ZEF Working paper series.

37.Yengoh, G. T., Dent, D., Olsson, L., Tengberg, A. E., & Tucker Ill, C. J. (2015)Ise the
Normalized Difference Vegetation Index (NDVI) to assess land degradation on multiple scales:
current status, future trends, and practical consideratidringer.

61 EUDUI Uow

| UxUoxyyET UDPEUOUUUI 8 YDOEUx|I EDESDOEEDBHPBOOUI OUxI Ol
DOEPEYIIDEGHEWPHT 041 O
I UxUoyYyET UPEUOUUUI 6 YDPOEUxI EPDES DO EDBPBOOUI OUxI Ol

DOEPEYIIBDEENEWYO!I 041 O
lUxUoxyExr OEOEI &1 OYSPOYUOEDPOST UOO

T UxUoxyyUIl ExUBUI ODIKBEEFT OYEDO¥xUI O

Il UxUoxYybPbPPBUOEEOEEI AaEXUEEISUI 6DOYyEOEUY T UDPEUOUUUI

123


https://pib.gov.in/PressReleasePage.aspx?PRID=2110297
https://doi.org/10.1016/j.cscee.2023.100573?utm_source=chatgpt.com
https://doi.org/10.1093/oxfclm/kgae020?utm_source=chatgpt.com
https://www.unccd.int/sites/default/files/2022-05/Drought%20in%20Numbers.pdf
https://agriculture.vikaspedia.in/viewcontent/energy/environment/river-basins-of-india/godavari-basin?lgn=en
https://agriculture.vikaspedia.in/viewcontent/energy/environment/river-basins-of-india/godavari-basin?lgn=en
https://agriculture.vikaspedia.in/viewcontent/energy/environment/river-basins-of-india/godavari-basin?lgn=en
https://agriculture.vikaspedia.in/viewcontent/energy/environment/river-basins-of-india/godavari-basin?lgn=en
https://apfinance.gov.in/socio.html
https://tgdps.telangana.gov.in/seo-2024.pdf
https://www.slbcmadhyapradesh.in/docs/Agriculture.pdf




