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Rainfed areas account for 48.7% of the net sown area and 34.1%
of the gross cropped area. As the widespread irrigation is not possible in
rainfed areas, opportunities do exist for small-scale and supplemental
irrigation through use of fresh rainwater. Further, our monsoon climate
has wide varistion in rainwater availability across the regions. Diverse
agro-ecological situations present m the country demand for various
sirategies to manage the snrface and pround water resource. 1nrepulated
exploitation of these precious resources is leading to reduced surface
wazter hodies, declining ground water levels, drying of springs and
aquifers. Therefore, scientific management of available water resourca is
essential, which wonld assess the rainwater harvesting patential at
differant spatial scale so that apprepriate techniques may be emplayed to
boost development of rainfed arezs.

I congratulats the researchers at ICAR-IISWC, Dehradun for
their endezvor in releasing siate wise rainwater harvesting potential
database in the form of bolletin. This datebase will definitely strengthen
various aspects of surface and pround water management efforts by
different povernment and non-govermment agencies.

Dated the 31% March, 2022 N i o

vew Delhi (T. Mohapaira)

ICAR-IISWC, Dehradun
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Water resource development and management is a key area
which needs focused attention due to increased population and rapid
country’s water resource, However, with the growing scarcity water, the
ghare of water for farming is decreasing day by day. Therefore
constructive efforts are needed o harvest surplus rainwater for its proper
utilization and manggement, Distributed water harvesting provides the
opportunities for equitable development as it provides distributed
storage and ease ofaccess.

Planning and design of rainwater harvesting system require
accurate assessment of runoff potential at different spatial and temporal
scale. The present publication will provide a handy ready reckoner for
reinvwater harvegting resource assegsment at macro andmicro scale.

I am glad 10 know that [CAR-IISWC, Dehradun has prepared a
geo-spatial databese on rainwater harvesting potential of our country.,
This database is being publizhed in the form of a technical bulletin, T
appreciate the efforts put by the team of scientist of ICAR-IISWC,
Dehradun who have endeavored to present the data for functional use at

field level,
25* Mareh, 2022 W s &
New Delld (5. K. Chaudhari)
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PREFACE

Challenging task of producing 377 M tons of food grain by 2050 to meet food demand of the
country's growing population from limited non-renewable natural resourcea emphasis judicious use of all
the rexnurces. Dermmnd for water is increasing, with agriculture heing the major censumer and consequently,
share of agriculture gector in the total water use may reduce from 78%to 65-68% in 2050 due to competing
demands from cther sectors. By 2050, about 22% of'the total geegraphic area and 17% of the population will
face water ecarcity as per the estimate. Water gearcity is the outeome of the ever growing population, which
results inte higher demand for water in agriculiure, industrial and domesticsectors.

Groundwater, which iz the major source of irrigation at present, is rapidly declining by about 1 m
annudlly in the riee-wheat zreas due to over—exploitation. The percentage of over exploitad blocks whers
sround water extraction exceeded ground water recherpe is increasing et rapid rate. Therefore, poals of
enthanced food production and agricultural growth will have tobe accomplished from decliming availahility
of water, thus necessitating its efficient and optimal utilization.

Rainfad areas account for 49% of India's net cultivated land. In the present scenario, even after the
realization of India's full irrigation potential, arcund 40% of net cultivable area of 142 million ha will still
remain rainfed In the light of the limited seope of increasing preduction from the irrigated sactor,
transforming rainfed farming into more sustainable and productive system through efficient use of natural
resources provides the only viahle alternative tothe problem. However, rainfed area offer great potential for
agricultural prowth. The challenge before the Indien agriculture, therefore, is to tranaform reinfed ferming
inte more sustainable and productive systems through efficient use of natural resources.

The potentizl harvestable rainwater in the form of overland runoff in 15 states of the country is
112048 MOCM (11.2 M ha-m}. Water available for protective imrigation ig estimated at 33614 MCM which
can support the rainfed area for imigation to the tune of 22.41 M ha with two supplementary imigations. A
total of sbout 78434 MCM iz available for groundwater recharge. This data has been developed ag GIS
database s0 as to facilitate data-driven, location-specific planning of rainwztermanagement.

We appreciate the support and services of all the scientist, technical and administrative staff in
bringing out this bulletin which will immensely helps to the administrator, policy makers, and other
stakeholders” who are working onwaler resources particularly rainwater manapement.

(Author=)

ICAR-IISWC, Dehradun
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INTRODUCTION

Qut of 4000 BCM of rainfall in our country, the estimated availeble river flow water is 1869 BCM,
and a typical water balance would reveal that our deainage systems cacry approximately 40%4 of the received
rainfall. Remaining 60% 1s antibuted 1o evapouanspiratdion and natutal provnd water rechatge, latter
component being very meagre. The concept and perspective of looking into salvaging the spparently lost
~&(% of the toinl water resources as runoff-soil siorage amd majorly to evaporation (in the absence of any
productive: vegetetive growth} is the cors objective of rainweter harvesting technology. Hence, to tap the
difference between the precipitation received and the present utilization, measures are to be taken to
maximize the use of precipitation. This can be achieved through well plamed water consetvation schemas
for managing unused rainwaler with focus on waler slorage (ex-vitu and fe-xity) for delerred use and
enhanced groundwater recharge while controlling runoff, siltation of water bodies and evaporation.

In this context, the water harvesting has been duly emphasized In the National Water Policy as well
ay in the National Agriculture Policy of Govermment of India. Therefore, tainwater harvesting and ity
management has become imperative in both ural as well 28 urban areas. [t has been demonstraied in various
programmes of ISWC, Dehradun that participatory water resource development increases crop yiclds,
groumdwater recharge, employmeni generaticn and improvement of socio-economic conditions ofthe Incal
people.

Howevet, large-scale adoption of watet hetvesting initietives suffer from lack of hydrological data
and insuificient attention during the planming stages to important social and economic considerations.
Transfer of water harvesting technologies calls for swonger parinership among researchers, farmers and
other development agencics through location-specific, data-driven development programmes. Therefore,
this geo-database is developed based om the sound hydrological methodology and provide factusl
information on the harvestable weter in different agro-ecological regions of the country.

ICAR-IISWC, Dehradun
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METHODOLOGY

The part of rainfall that appears as overland flow on landscape is typically estimated as instantaneous
rainfal] cxcess and depends on the soil, vegetation or land cover, slope and reinfall intensity, A well-tested
rainfall event-based model to compute the rainfall excess under the influence of soil and land cover
conditiens is the Curve Number Method (USDA-5CS,1985). The method  uses anintegration of land use
and goil data to determine CN values of each pgrid cell.

The data on hydrologic soil proup (HSG) was developed by ICAR-NBSS & LUP, Nagmur. The
global land nse/land cover data (Chen et. af,, 2014) was further verified for aceuracy from local available
resources and correctied wherever large discrepancies were found.  The gridded rainflall dala of India
{IMD, 20{5) was analysed and different time series of input rainfell were used in the medel. Finally, the
nmofT grid data was developed by summing the model ouiput on am annyal time scale in each grid cell,
Therefora, the data that ie precentad hete is for average annaal rainfall condition. The harvestable tuncil
pobentinl was talken us 60% ofthe total rainfall excess so cormputed.

This value is adopted for brevity and
uniformity and keeping in view the overall water ’ . g
balance of the country. The process is depicted in e
Fig. 2.1.

Main Features of the Database

1. High rosolution (30 m) GIS databasc based on _
the following available country-wide data for | |/ 2%

/ Ranfall /

India
{i) Gridded daily rainfall data (1951-2007)
{IMD, Pune (Rujeevan ££. al., 2005)

(i) Landuse / landcover data (Global land cover
{Chen e1. al., 2014)

(iii) Aster DEM data for Tndia (U.S./Japan
ASTER Science Team [NASA, 2019)

{iv) Hydrologle soil group data (ICAR- NBSS &
LUP)

{v) Analyzed design rainfall data (ICAR- Fig. 2.1: Spatial and non-spatial data for the
TISWC) implementation of CN method

ICAR-IISWC, Dehradun
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Database is updatable with any change in above mentioned input data.

The exigting water bodies and wrban/built-up areas are excluded so as to provide factaal harvestabla
rainwater potential for agricultura] use and pround water rechargs.

Bpecific use of detabase is for plaoning and designing of location-specific water harvesting structures
withnoneed for entangling to cumberspme hydrelogic estimation methods.

. This i3 also an endeavour to account for and include harvestable rainwater resonrces in the mainstream

policy as thig will be imperative under the ¢limate change scenario.

ICAR-IISWC, Dehradun
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COUNTRY WATER RESOURCES AND AGRICULTURAL AT A GLANCE

Photo 3.1: Check dam at Ralpalll-2 micra Photo 3.2: Farm Pond at Navagam Vanta,

watershed in Bidar District of Khambhat, Gujarat
Karnataka

i

Photo 3.3: Farm Pond in Koraput District of Photo 3.4: Check dam in Maharashtra state
Odisha

Photo 3.5: Dorani System for Rainwater Photo 3.6: Lift irrigation system in Dahod,
harvesting for Drinking purpose Gujarat
in Tamil Macu

ICAR-IISWC, Dehradun
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3.1 Country Profile
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. 2 Land Use Sentistios
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33 Nt sevm sran (NEA) MEa 11035
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43  Imtensity of brrigathon * 143.48
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2214 238 2457
45  Stage of proumdvater exiraclon % a3 COWD {2020)
4%  Arenunder microlrrigation Miwa 1253 (17.5% of KIA) TES (2030)
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8 Area tn be trewted wihth watershadn
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3.2 Rainwater Harvesting Potential
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Map 3.1: Rainwater harvesting potential of India (15 states)

Table 3.1z Totnl harvestable runoff, aveflable for irrigation and gronnd water recharge for 15 states of

Total harvestable ranolt
2 Total harvestable runoff Mhba-m 112
3 Ayailable waier for prolective Irrlgadon MCM 33614
4 Arves that csn be Irrigeted with bwo Frigation ML ha 1141
5 Available water for ground water recharge MCM gl i

ICAR-IISWC, Dehradun
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STATE WISE RAINWATER HARVESTING DATA BASE

4,1 Northen States

4.1.1 Uttar Pradesh
4.1.2 Punjab
413 Harvana
414 Madhya Pradesh

Photo 4.1: Flowing overflow water above Photo 4.2: A dugout pond for runoff

weir crest at Sahijana, Lucknow, harvesting, Punjab
Uttar Pradesh

= :%{-

Photo 4. 3: Dugout pond for fleld level water Photo 4.4: A rainwater harvesting tank in
harvesting, Haryana district Panna, Madhya Pradesh

ICAR-IISWC, Dehradun
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Photo 4.5: Straight drop spillway with Photo 4.6: Earthen check dam, Sukhomair,
Earthen embakement at Panchkula, Punjab
Ranjeetpur block, Yamuna

Nagar, Haryana

Photo 4.8: A stop dam at Akoda Nadi,
Khalroda, district Guna, Madhya
Pradesh

Photo 4.7: Straight drop spillway, Punjab

Phota 4.9: Straight drop spillway, Uttar Photo 4.10: Masonry starage tank, Uttar
Pradesh Pradesh

ICAR-IISWC, Dehradun
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4.1.1 CUttar Pradesh

4.1.1.1 State profile

Ralrwatar Harvesting Potential Batabace of India {1.0)
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4.1.1.2 Rainwater harvesting potential
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Map 4.1: Rrinwater harvesting potential of Uttar Pradesh state

Tehle 4.1: Total harvesiable runoff, evallahle for Irrigation and greund water recharge potentis] in

thestate of Uttar Pradesh
== g _
502-652 3.13 238.80
652-762 737 Q66,83 0.10
TE2-872 6.17 D64, B0 0.10
872-99% 437 83725 {.08
995-1353 222 587.23 0.06
Total ISP Y6 .36
Avadlahle water for irvigatin & ground water recharge
Available waber for protective imgation of (MCM) 1078
Area that can he irrigated with two irrigation (M ha) 072
Available water for pronnd water recharpe (MCM) 2516
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4.1.2 Punjeb

4.1.2.1 State profile
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4.1.12.2 Rainwater harvesting petemtial
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Map 4.2: Rainwater harvesting potential of Panjab state

Table 4.1: Total harvestable ronoff, svailable for irrigation and ground water recharpe potential in

the state of Pumjab
o i N TR NN
193-330 1.30 8a.01 0.01
330457 1.34 143.54 0.01
457=591 1.13 181.78 0.02
591-759 .82 141.72 0.01
739-1169 .21 3842 0.01
Total 61047 wos
Avniiahle water for Irrigatien & ground waber recharge
Available water for protective imigation of (MCM) 183
Areq that can be imigated with two irtigation (M ha) 012
Awailable water for ground water recharge (MCM) A28

ICAR-IISWC, Dehradun
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4.1.3 Haryana
4.1.3.1 State profile
(S$N.] Patemwr |  Tme |  Vaw [  Seurse |
11  Gespraphical aves f:A) Mhs 447 DES (2019)
13 Dipiriet N# 2
13 Gram panchayas Ke 215
14  Vilisgee N sedl AT
13  Tolal pepaliihm M 1838 DES (M0
131 Male Hemabe M L4 1LEs
14  Livestock pepulaiion M L ] DAHD (2815
2 Land U Sntiton
21  Bored area M B35 (0% of GA)
32  Arce wnder nen-agri-caltural urcs Mha 158
23  Barves & ancotorabie lmd Mim (51
34 Pormanewt pastures & grazing Iands Mia 0474
23 {nlimrable wasisland MAa BE54 DEE @09
24 Land umder misc. tres crops Mha 821
27  BaBow LA prer i earvent Mha 135
12 Correar fallow Min 108
A1 GV of epricgbipre and aitied weior W 'n T.akh 1IN 23 TSR (2030
2t curremt prices
32  Tetal spacwtiom) holding (Y Te! ] DES (2020
azd Bllargrinal Small Samb- Medimm Mindimm Large
(<1 ma) (U024 ba) {2040 ) (. 1) e} {10.0 na s>}
803 a4 74 2 1
34 Met 3o area (NS4) Mha 1.6
34 (Gromcropped area Mha 661
33  Creppiag intensily % 1834 TES
146 Rpiufal o Mhn 2.3 (302% of NEA)
37 Hortieobtursl erops Mha 047 DES (2020)
' 4 Water Resvarom
41  Notirrigated srea (NIA) MEa 127 DES (A019)
42 Gromlrrigutel = Mha 602
421 Camal Tank: Tabe-wells C3her wells {Miley pmroes
1206.% a MWE6d o (]
43  Imwemsiey of brrigadon kol 183
dd  Anwmal exivectabl: yroondwater BCM 213 OCWH 2010
4 Trrigntion wee (BCM) Industry mse (BCM) Tamesilc uso (BOM)
1133 034 0.8
45  Siage of grommdwetsr sxhasilon % 13651 CCWE 2020)
46  Ares arder microdiripatias Mhba 053 (19.9% uf NIA) DES (2020)
47  Ammonest ot frr preendesie et Ko 128 COWE 200
471 Safs Seod-criiicsl Critical Orver-explotted Salime
16 (1) 11 (16%%) 3% T8 {61%) b (0%
43 Data gov.in, 2022

T bt treaimed amen [Mla)
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4.13.2 Rainwater harvesting potemtial
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Map 4.3: Ralnwater harvesting potential of Haryana state

Table 43: Total harvestable runoff, avallable for lrrigation and ground water recharge potential in
the stale of Harvana

Asaua Rataan Are
= e T TN

185-32% 1.68 57 46 {.007
329-425 1.27 76.33 {.008
425565 071 68597 0.007
S63-719 0,18 4797 3005
718250 412 4754 {L00S
Toial 30528 2,021
Available waier for irrigaiton & ground waler recharge
Available water for protective irrlgaton of (MCM) 92
Area that can be irrigated with two irrigation (M ba) 0.06
Avalable walst for gromsd waker rechargs (MCM) 214

ICAR-IISWC, Dehradun
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4.1.4 Miadhya Pradesh

4,1.4.1 State profile
(g8 ]  Pectow | Tes | veme [ foww

l“w e (EA)

RS (nY)

1.1 1T 0
12  Disiriet Na £1
13 Gompancheym KNa Fr.o ok
14 Villages Na Ly Lok DES-GeMP (1819
15  Toial pepulstion M 242
151 Malg Hemnale M 161 asm
146 Livososk pspolsiion M 488 DARD (2018)
21 Horedd area Mbhs BT (2822 Ya of (2A)
32  Arcs wnder nen-agri-caltural mees Min 128
13  Harren & uneatmrabis lsmd Mbn 135
14 Pomanest pastores £ grezing lnds Min 131
25  Coltarabie wistetand Mha 095 DES (3019)
346  Land umder mivc. tres crops Min 003
1T FaBow lamd other thas cornent Mia [0 1]
12 Correat fallew Min O4F
| Ak "
- a1 GLAY of mgricnbtors and albied wctor i in Lekh Kyl -7 DES 2020
ot corrent pricse
32  Twinl specutionnl holdings [ 18003 DES (2020)
izl Mrginal Smeall Semi- Medinm Miodimm Large
(= 1 Wa) (1028 Wa) {28t 1 hi) (40 1010 x) {14 ha amd>)
i34 T 1574 TG 62
33  Met sown wrea (NEA) Mha 155
3.4 Govssvrpped ace Mim I6.10
346 Ralwfed area Mha 385{23.3% of NSA)
3.7 Hortheolinrsl crope Mba 218 DES (20:20)
il Nt i paied aneq [NIA) LT 1134 DKS (2014)
42 Grombrigetsal srea Mha 1168
421 Camml Tamks Tabe-welka Onber welln Onfeer somrees
191 035 43 34 137
43  Imtensity of irrigation % Higl
dd  Anindl exiridtabie oo Swiker BUM 3447 DETWH (20T
41 Drrigntisn mec (BCHM) Indurtry use (RCM) Demesiie nee (BCM)
1743 D22 124
45  Stape of prommdwater exiracilon % 5476 DEWE Z020)
446  Ares ander micro-irripatiss hha 57 (5.0 % of KIA) DES (2020
4.7  Amesomrot suin S grousdewsier sSE Ne 3L CGWE 200
471 falfs Band-critieal Critieal Balima
218 [T7 %) 44 (14 %) T %) 1 {7 5a) 8 {05
43  Annwal rainfed (Range) mm 122 {776-1484) Hakbeshs, DI1G
LA Trentable area® (Ahs) Th be treated aves (M)
1727 L]

8 Avea t0 bo trended with waiershodn

ICAR-IISWC, Dehradun
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4.1.42 Reinwater harvesting potential

Madhya Pradesh

Rungoff, mm
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Map 4.4: Rainwater harvesting potential of Madhya Pradaesh state

Tablke 4.4: Total harvegtable runoff, available for [rrigadon and gronnd water recharge potential Im

the state of Madhya Pradesh
= I T T
H7-T13 3.3 2367.00 024
T13-8T7 11.13 TERS 1L 073
771037 19,72 593694 069
1037-1235 246 1434 88 0.14
1235-1580 1.11 110045 0.11
Toial 19124 3% 1,
Avallable water for irrigatien & ground water recharge
Availahle water for protective irrigation of (MCM) 5737
Aren that ean he itrigatad sith two irrigation (M ha) iR2
Available water for ground water recharge (MCM) 13387

ICAR-IISWC, Dehradun
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4.2 Western States

42.1 Gujarat
4.2.2 Maharashtra
4.23 Rajasthan

Photo 4.11: Check dam at Panchmahal, Phote 4.12: Earthen embakment with drop
Gujarat splllway, Gujarat

Photo 4.13: Gully plug in Maharastra state  Photo 4.14: Gablon structres for black sofl in
Maharashtra

ICAR-IISWC, Dehradun
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Photo 4.15: Check dam with sluice gate for Photo 4.16: Farm pond at research farm
flow regualtion,Dahod, Gujarat Vasad, Gujarat

L TR i G

Photo 4.17: Embankment type farm pond with ~ Photo 4.18: Gabion structures for black soil
drop structure in Maharashtra

Photo 4.19: Lift frrigation with check dam at Dahod, Gujarat

ICAR-IISWC, Dehradun
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4.2.1 Gujarat

4.2.1.1 State prefile

(88| Pathule |  Tate | Vel |  Geww |
1.1 ﬂnqr-ﬁﬁ] by (G;l) Min 1;1.3.1 ])Il.ﬁ umu)
132  Disirist Na a3
13 G pancheym Na 14258 LED (2022)
14  Villages Ne 18074
15  Teial pepulathon M Al DES ()

151 Miala Famuia M .49 1894
16 Livesoek population M 2% DAHD (201%)
21 Horesd orea Maa 1,304 (235% oT6:A)
12  Arca moithe nen-agrl caltmral nees Min 117
13 Barren & unculinrabie land Mhin 1.552
14  Possacat pesinrs & graeing hods Mia 8851
25  Coltarshic wastsband Mia 1.360 DRS (319)
36 Land meder milse iree arops Mha LT
1.T Falow lamd other thas eormemnt Mz | 11
12 Cormeat hallow Mha 137
31 (GAV of ngricalfurs aud altiad utor R in Lakh 14248958 DS (2020)
ai cerrent prices
32  Teial sperstional haldings [ Lkl DES (200)
121 Mnrpinal Small Senil- Methen Dediun Large
1 Wm) (1014 hn) {2820 ha) (4.0 =100 m) (104 ha A >)
2019 1616 Lsa L. 40
33 Nt sown ares {NBA) Mhba 10382
34 Growseropped anca Mbn 11458 DKS (2019)
15  Crepplagintonsity % 1188
36 Ralefs pre M= &7 (359 % ol N3A)
3.7 Hortieohiorel evops Mba 1346 DEE {2020
41 Nt brrigated srea (NLA) MEn 4233 DES 201
42  Grombrrigated srea Mha 5.4
421 Camnl “Tanks Tabs-wralln (ther wells Tt ar somress
s 45 1112 2161 114
43  Imtenpliy of brrigation “ H
44 Anmnal extractshls gronmdesder BOM 2.8 CEWR (2020
A1 Drchpirtlon mte (IRCVD) Indwrtry wee (BCHM) Thinniestle wee: (BCM}
1584 LT .83
45  Stege of groumdwster extracilon L1 < ] CEWE (2020)
b Aces noder micro-lrcigmiles Min L5Z (35.90 % v NIA) DES (2020
47  Amesmcnt mnifts for grendester shdm Fin 243 CLWE (2R
474 Salf floml eritical Critlesl falimo
104 (78 %) 11 {4 %) E{I %) 25 {18 %) 13 (8 %)
43  Annmal ruinfell (Hangs) DES (202D
51 Trentable area® (s T be treated aves (Mha)
13.08 B2

8 Aves t0 be treated with waiershodn

ICAR-IISWC, Dehradun
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4.2.1.2 Rainwater harvesting potential

Runoff, mm

[ Jo-4
P 50 - 150
B 151 -200
Bz -eco
B so01 - 1,000

0 ) 110 KM
B 1cct-2500 Lo o g TP g ogow )

Map 4.5: Rainwater harvesting potential of Gujarat state

Table 4.5: Toial harvestable ronoff, avaiflahle for irrigadon and greund water recharge potential in
the state of Gujarat

Annua Raana
(o) O [y | maem |
268-450 5.52 1488.48 0.15
450-640 6.34 241822 0.24
td0-1004 3.52 2486.68 0.25
1004-1550 0.78 1079.51 0.11
1550-2203 0.90 1601.83 0.16
Total 274,72 091
Available water for irrigation & gronnd water recharge
Available water for protective inigation of (MCM) 2722
Area that can be imrigated with two irrigation (M ha) 181
Avuilable water for ground. water recharge (MCM) 6352

ICAR-IISWC, Dehradun
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4.2.2 Maharashira

4,221 State profile
I Y T I T

1.1
12

F-nngr-pﬁﬁ] by (G;l)

Mha M7
Dipiriet Ns ] 1
G panchrym Ns ITR
Villages Ne 44638
Toinl pepulsthon M HLsT
Mala Femals ™M 314588824 1%
Livesioek papulation M EER ]
Hores! ares Man 517 (U1 % of G3A4)
Arca under nen-agri-calinral nses 1692
Barren & unembnraile I 1849
Pormanent pasturm & grazing Inods 1323
Coliwrsbls wasteland | KLy
Land oiler malee, tres crops 8271
Fallow land other tham carment 1260
Carmeat Fallvw 1448
GAY of ngricabimes and it wetor Kt In Lakh TRZ2381]
i corrent prices
Tl sperstions] holdings gt 15295
Marpinal Emell Semi- Megimm Medium
<1 hm) (1018 s} {20t 1 i) (4.0 =100 Tim)
Tals 4339 17 TH
Nt szwn ares (NSA) Mha 16815
Goross eropped anca Mbn 1313
Crepplag intenriry % 1135
Ruiwfel ares Mhn 14.6 (B9 % uT NSA)
Horthtolinrsl erops M 7
Nt Irriguted arca (NI4) MEs EXTT
Groas frrigated arcs Min 4515
Camal “Tanks Tabe-mralin (ther wella
1047 - s -
Imienpiiy uf irrigmiion " 25.5
Anmmsl srtractabls pronmdwsisr ACM 2690
Ircigaiboa mre (BCM) Indmtry uee (BCM)
1518 .03
8tegn of grovmdwater mriraciion " 54.81
Arca wonder olcro-irrigalion Min 185 (39,77 % oI IVLA)
Appesrrnant mnity for prowsdesor sio Ha s
fafe femnd eritical Critleal
171 (77 %) 61017 %) D3 %) 11 3%)

DRS (1Y)
LED (a042)
DES (2i20)

DAHD (2018)

DES (10

DES (20
DES (2020)

Large
(100 ba 5md >)

by
Dk 2014)
DES (2020)

CCWE 2020y
Demestic nwe (BCM)

COWE (2020)
DES (2020)
CGWR (200

1¢0%)
DES @20

T be tresisd snes [Mha)
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4.2.2.2 Rainwater harvesting potential

Maharashtra

Runoff, mm
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Map 4.6: Rainwater harvesting potential of Maharashtra state

Table 4.6: Total harvesiable ronof, available for irrigation and ground water recharge potential in

the staic of Maharashira
s
Cad e T
406-740 11.01
T40-1320 11.16 442649 .44
1320-2049 194 63623 026
2049-2765 3.34 517808 0.52
2765-3355 234 +135.80 .44
Total 18894, 25 1.85
Avnilable water for irrizatien & ground water recharge
Available watec for protective Dmigation of (MCM) 5670
Area that ean he trrigated with two frrigation (M ha) 378
Available water for ground water recharge (MCM) 13229

ICAR-IISWC, Dehradun
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¥

4.2.3 Rajasthan
4.22.1 State profile

1.
Mhs
Ne
Ne
14 Vilagee Ne 467 DEE-GoR (2020)
153 Totul pepalathn M 6855
151 Mala Hemals M 3535 AN
14  Livestock pepakatim M 56,78 DAHD (20185
21  Bored eres MEn 276 (% of Z4)
32  Arca wnder nen-sgri-cultural nscs 17 ] 19
23  Rarrem & wncatinrahis aed Min 238
34 Tosanest pasivres & grazing ands Mia 1.67
13  Coltarable vastsland Mim am DES (3019)
2.6 Land omder misc. tres crops Mha a3
2.7  FaBow lamd nther G eorvem MEa zu
1% Corrent fallow Mha 1.7
31 GAV of agriewtturs and allied 1eetor RiIn T.akh ETTI DES (2020)
& qwrrent prices
32  Teial sperstional holdings B 7688 DES (2020)
3xa Riarginal Small Semi- Medimm Madlmm Large
(<1 maj (1 0-L4 a3 {L0-4.0 na) (.0 100 mg) {104 wg ang =)
b 1¢]] L8677 i6 1131 1s9
2.5 Met sown aren (NSA) M 17.7%
34 Gromcropped area Mha =M
35 Crepplagintesity % 1424 TESENH
34 Ruinfal o Mim 5.30 {334 % of NBA)
47  Hortlenltarsl erops Mha 155 DES (1024)
41 Nt irrigotod area (NI} Mhn 820 DES (2019
4.2  Grves Drrigeted sree Mi= 11.02
421 Cumal Tanks Tube-wells Cther well My pomroes
0 03 493 203 0,14
43  Imemsbiy of rrigadion % 1331
44 Ansodl ecicectabl: proosdenier BCM 1198 OCEWE 2030
441 Trrignthen wee (BCM) Indmutry use (BCM) Demesile ue (BCM)
14.85 - 192
45  Stage of gromudvweie adrmoiion L] 1389 OCWH 2020}
46  Ares nmier micro-lrripetine M= 1.95 (28.6 % of NTA} DES (2040)
4.7  Amesment onis fir prossdester selo Ko Pl CGWE 2810)
471 Buile Eemd-critical Critical Salime
45 {15 %) 2 (10 %) 33 (11 %) LES (&3 %) 2{L%)
48 Anomsl rainfell (Range) DES-GoR {2000
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4.23.2 Rainwater harvesting potential

Rajasthan
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Map 4.7: Ralnwater harvesting potential of Rajasthan state

Table 4.7: Total harvertable runoff, avallable for rrigadon and ground water recharge potential in

the state of Rajasthan
A Raiatud Are
e
129-229 10,02 359.00
229363 179 193 32 0.0z
253-500 719 53761 0.05
508-666 4.66 863.59 0.09
656-B57 3.60 1504 40 015
Timl 345782 035
Avallable water for irrigation & ground water recharge
Available water for protective inrigation of (MCM) 1037
Area that can ba irrigated with two frrigation (M ha) .69
Avsdlable water for ground water recharge (MCM) 2421

ICAR-IISWC, Dehradun
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4.3 Eastern States
431 Bihar
432 Odisha
433 West Bengal

Photo 4.20: Water harvesting pond -dugout  Photo 4.21: Farm pond in Koraput District of
fn Nawada District of Bihar Odisha

Phote 4.23: Embankment type pond in Bihar
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Photo 4.25: Check dam in Southern part of Photo 4.26: Farm pond at villsge Kusuma,
Odisha Udawantanagar, Bhojpur, Bihar

TV o, A o m'.!‘.am '

18°40'41", 82°55"17", 899.4m, 39°
. 23/09/2027 01:48:37 pm

Photo 4.27: Stepped farm pond in Koraput District of Odisha

ICAR-IISWC, Dehradun
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4.3.1 Bihar
4.3.1.1 State profile

(BN, | et | Usis |  vame |  Seore |

11 Geopraphical ares #iGA} Min o242 DES (2%
12  Disiriet Nas k|
13 Goam panchayst Ne BIEG
14 Villge Na 1687 BS-GDT, 2019
15  Total pepulation M 410
131 Walg Femualy M o] 4942
14 [Llivoroek papalisiion M 3548 A HI (2018)
41  Fored ares Mim 1.42 (6,07 of Al
12  Ares ander nen-agri-celtural nees Min
231  Barren & wocaliorvbic Imd b1 1]
14 Paormanest pestorw & gresing lands Mhn
13 Cplinrbiz wesiciand b1 1 ] DES (2019)
16 Lsod umdar mise tres crops Min
1,7 FaByw land gther tham corrent Mia
12 Cormeat fallow Min
=
31 GAY of egricabore ad aflisd sector R in Lakh DEE (2020
ut corremt prices

33 Twial wperwtiome] haldings L 16413 DES (2030
321 Mgl Bl Seani- Medhan Dfolimn Large:

=1 =) (1014 had (B0 ben) {40 =10:0 had (100 ka axd >}

14971 544 414 # 3
33  Net sovm mres (WSA) Mha 517
34 Grosoopped ares Mba 741
35 Creppleg intensity % 14534 S (R
34 Ratwfed area Mha 205 (397 of NBA)
AT Horthenfiors] erops Whu 1.18 DES (Z02D)
&, Voater Belion'ees
41 e Srrignted area (NTA} Whs au DES 1Y)
43 Cross brrigated arca Mba 549
421 Cumml Tanks Tabe-walls Cihar welln Other wmroes
097 006 186 002 01l
43  Iwbensily of ircigation " 1762
44  Anunal srtractalo Fronmdwater BCM b5 CCWH (2020}
144 Irrigatisn mee (BCM) Indmsiry usa (BCR) Demwtie nee (BCM)
178 066 1%

45  Staga of provadwater exiracfion % 4576 CCWH (B0
44  Ares nnder micro-irrigatiss MEk=s 12 3.7 % ol HLA) DEE @M
4.7 Asesmmat TRl DY cTOUROWRLT Fatns Ne 534 CGWE (2820
471 Balfe Semi-oritipal Critionl Salime

432 (31%) 71 (%) 18 (3%) 11 {E %) B (%)
48 DVES-GoRH (Hid)
54 To bw tovated arva (Tila)
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43.1.2 Rainwater harvesting potential

! Runoff, mm

|
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Map 4_8: Rainwater harvesting potential of Blhar state

Table 4.8: Totzl harvestable ronoff, availahle for irrigadion and ground water recharge potential in

thestate of Bihar
ke M TV TN
769-892 2 07134 0.10
892-1042 2,65 103327 010
1042-1225 .57 811.53 IRIE]
1225-1534 0.34 5802 121
15352136 012 81.73 0.01
Toisd ZOST.AD b3
Avallable water for Irvigatien & gronnd water recharge
Available water for protecitive imigation of (MCM) 887
Area that can be lerigated with two relgatlen (M ha) 0.59
Available water for pround water recharge (MCM) 2071

ICAR-IISWC, Dehradun
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4.3.2 Odisha
4.3.1.1 Siate profile

EEN- T T

lf‘-nq:r-ph”hi] (1) ] ﬁ-;l)

DES Q1Y)

11 Min 1557
12  Disirist Na a
13 Grumpaochey Ne 4758
14 Villsges Ne A75TT DES-GoD (2831
15  Total pepulation M dL97
151 Mala Fenuls ™ Tz 1876
16  Livesiook pspulation M 1B.14 DAHD (2015
ETE Mha 521 AT %, of $3A)
332 Aces nender nen-agel tulteesl mics M 148
23 Barvem & unculinrabie lnnd Mia 102
14  Porssancat pestod & grueing lods Mia 052
15  Coltarsble wasteband Mha 05y DRS (3019
34  Land omder milse, {rec crops Mhs a5
2.7 Falow lamd prher thas enrmemnt Min 0.7d
18 Corweas fnllow Min 109
34
31 GAV of ajpicnttmre aud altied wetor R in Lakh S4B4NE1 DES {2020
uf vwrreat prices
32  Teial sperstional holdings L 4856 DES (2020
21 Marginal Small Semil- Medimn Defpdimn Large
= 1 ) (1.0-28 b} {2040 ha) (0 -1000 By (100 hn il 3
3637 57 87 51 !
33  Npt sowm erea (NHA) Mhn 401
34  Gross cropped aren .51 'Y 45 1KS (020
35  Crepplag intemdly % 13
34 BEeinfel ums Mim 251 (T3% of NSA)
3.7 Hortolinrel erope Mba 132 DES {2020)
4. Wator Hesorrem
41  Net erdgated area (NLA) MEn 108 DES (2019
42  Gromsbrigated sres Mha 131
121 Comml Tanks Tabs-wralln {ither weils it nr momrems
- - B - L»
43  Tmlembiy of treipadion k] 124.34 -
44 Anwosl sxtreciabls proumdwsisr BCM 2899 {CGWE, 201910
A1 Ixcigmiien me (BCH) Induricy it {BCM) Dhinniestls wee (BOM)
518 14 L15
45  Siwge of groumdwater exirucilon % ix18 OEWE, 101930
b  Arca woder micro-lrigmiian Mbn ®.31 (204 %6 of NLA) DES (2020
47 Asuacnest wwits fhr proasdwatsr defss Mo 34 CETWE (183
474 B Soml-coitical Critlesl OFvar-explolted Baline
W3 (6%) 5 (1%) [ 0 6 (%)
4% Annmal reinfell {Hangey mm 1451 {1286-1658) Gol) (2015
51 Treatable area® (hdha) Trested st (e} T he ireaind anes (Mka)
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4.3.2.2 Ralnwater harvesting potential

QOdisha

Runoff, mm
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Map 4.9: Rainwater harvesting potential of Odisha state
Table 4.9: Total harvestable runoff, available for irrigation and gromnd water recharge potential in

thestate of Odisha
- M Mem | Mbam |
853579 2738 1460.33 0.15
976-1072 415 1516.57 0.15
1072-1171 4.50 1889.74 0.19
1171-122 279 2304.36 03
1292-1512 091 952.62 0.10
Total B123.61 ol
Avsilable water for irripstion & pround watsr recharps
Availeble wuter for protective imigation of (MCM) 2437
Area that can be irrigated with two irrigation (M ha) 1.62
Avnilable waler for ground water recharge (MCP) 5687

ICAR-IISWC, Dehradun
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4.3.3 West Bengal

4.23.1 State profile

11 Geographes] rel fGA) Mba
12 Dipried Ne 13
13 Grum pancheysi Ne 347
14 WViieges Na 48218
15  Total pepulcton M 9128
131 Male Femiak M 881 a7
15  Livortosk pepuletion M 3743
', Land Use Sentltics
: 21 Fored arsa Mhm 11K [133 % oTGA)
3,2 Areo woder nen-agrl ealitgeal wees 1 7 188
33 Barren & nocaburside laed Mim 001
2.4 Pormancwl pesiuros £ grasing lands .1 7] .03
33  Coltarible wustebad Min 001
246 Land umder mise. tres erops Mha 05
4.7  Falow lsnd other Gusm correm Min 001
1% Corrent fallow M 038
31  GAV of epricubimre and aibled wector R in Lakh 272807
it corrent prices
12  Tetul speratiomms] holdings L 7243
321 Aiarginal Small Saml- Medhmn Madimm
(<118 (L.0-19 he) {2040 ha) G40 100 )
08 7 238 14
33 Net sown ere (NS4) Wha 525
34  Give cropped ares Mh= 998
13 Crepplag intensity % 198
34 Rainfed area Mha 2,14 {403 % of NELA)
A7  Hortlenbinral erope Mha 157
L Bttt
41 Nt irrigatod sres (NIA) Mis EXTE
42  Grombrigatal sree Mha 653
[ %N | ] TARKE Tabe-welin CHher weil
43  Imieoslily ol brigatioo * 210.0
dd  Anwnel exhieactabl: proomdwater BCM 2656
441 Irrigwtisn mee (BCM) Indmrtry use (BCR)
10.54 NaA
45  Siege of grommdwater exizacilon % 4480
&  Arcs mnder micre-drrigation Mhia 0% (2.9 % of NLA)
AT Asssscrest wwiin for groeedwsiee sintm Iy ] Iha
471 Sglfe Somi-oriilcal Critioul Orrarwmplotiod
191 {T1%) 76 (2945} 1 (Bs285) (1]
4F  Annmal eainfed (Range) s 1698 (LM9E-3411)
51 Trextabls area® [Mhs) Tremted ares (Riha)
637 1.0
8 Arva to bu bremted with watersbods

ICAR-IISWC, Dehradun
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43.3.2 Rainwater harvesting potential

West Bengal

Runoff, mm
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Map 4.10: Rainwater harvesting potential of West Bengal state
Table 4.10: Total harvestable runoff, available for irrigation and ground water recharpe potential in

the state of West Bemgal
= O [ i ] bhen
1034-1303 4.6 1852.88 0.19
1303-1808 1.49 1350.33 0l4
1808-2370 025 256.02 0.03
23702717 041 T45.01 0.07
2737-3112 0.55 1771.41 0.13
Total 598656 [ 1
Avallable water for irrigation & proond water recharge
Availuble waler for proleclive irrigation of (MCRM) 1795
Aren that can be irigated with two irrigation (M he) 12
Available waler for ground water recharge (MCM) 4191

ICAR-IISWC, Dehradun
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4.4 Southern States

4.4.1 Tamil Nadu
4.4.2 Kerala
443 Karnataka
444 Andhra Pradesh
445 Telangana

Photo 4.28: Farm pond with dry stone lining Photo 4.29: Traditional water harvesting
in Tamilnadu pond in Kerala

Photo 4.30: Open dug well in Karnataka Fhoto 4.21: Traditional water harvesting in
Telangana
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apron, Raipalli, Bidar Kamataka

Photo 4.34: Dugout pond - fleld level water Photo 4.35: Surungam traditional water

harvesting, Andhra Pradesh harvesting system, Kerala

Photo 4.36: Poly lined farm pond, Telengana  Photo 4.37: Collection well for sub surface
water harvesting, Tamil Nadu

ICAR-IISWC, Dehradun
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4.4.1 Tamil Nadu

4.4.1.1 Stxte profile

Na
Ka
14  Vilsgee ¥ 17638 GoTN (2422)
13  Toinl pepalsihm M T3.13
151 RMale Hemnle M 3614 JeNl
146  Llvesiock pepulation M IRAHID (2018
1 Horesd area Min
22  Ares under nen-sgri-caltaral nses Mia
3 BRarrts & srenitorabie laed Mbs
34 Pormanewt pastures £ grasing lands Mha
15  {oliarable washsiind Mbm DES {2017
24 Land umder misc. tros croms Mha
1.7  Falnw lend athey (han aovnent Mhin
18 Correat fallow Min
il CAV of apricubtrrs awnd sl wsetne Rein Lakh AT TER (20
af cwrrent prices
32 Tetul specatiomm] holdings [ 3R DES (2020
3zl RMarginal Small Sami- Medinm Medimm Largs
<1 ha) (0L Wa) {81 ha) (Ao 10 ) {104 ha and>)
223 111% L -7 128 15
14 Met snwn ares (N24) Mha 455
3.4 Gnmmcruopped anes Mhm 3.67
33 Creppiag intenrlly % 13398 REE
34 Rulufe o Mha 202 (44.8% of IT5A)
37 Hortieobiursl crops Mha 142 DES (1020
4 Waim Besouses
41 Nt brrigated ares (NIA} Mba 187 DES (2019
4.2  Govss Irrigeled srew Mi= 3.18
iz Ciamal “‘Tanis ‘Tnie-mzlls (Mher welly UNher uomres
D64 032 [ -] 108 [i% 5§
43  Imtemmbiy of brrigation " 123.T4
dd  Anwmal erirectable pronmdwaler BCM 18.20 COWH {2020y
4 Trrigatisn wee (BOM) Industry mse (BCM) Damostlc uso (BOM)
15,84 1] 1L&7
45  Himge of grommdwater sxivagilon % 004 COwWH 2020y
46  Arcs nmisr micro-lriymtios Mi= 554 (3658 % of NIA) DES (2020)
AT  Assescevst weiis e grommdenster sivies No 1166 CIWER (260
471 Buiffe Eool-critical Critical Saline
427 (379%) 163 {14%) TS (%) 462 (40 34} 35 (3%
43 Anousl rainfull (Range) = T8 (T14-936) BCR 2018-28
51 Trearakis uren® (Mihs) To be treared ares (Mha)
(1] 2.Ta
® Avea to be boonted with watesabods

ICAR-IISWC, Dehradun
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4.4.1.2 Ruinwater harvesting potemtial

Tamil Nadu

VAKUH
AT TINAM

Runoff, mm
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Map 4.11: Rainwater harvesting potential of Tamil Nadu state
Tabk 4,11; Total harvestable runoff, available for irrigation and ground water recharge potential in

the gtate of Tamdl Nadu
) LT TR T
516-792 5.44 1314.10 0.13
792-1019 533 1985.79 0.20
1019-1288 075 20531 0,02
12881622 .42 161.23 0.02
1622-2323 0.30 172.96 0.2
Total 331938 838
Available water for irrigatien & gronnd water recherge
Acvailable water for protective rigation of (MCH) 1152
Arua that ean he breigated with taro {rgaton (M ha) 077
Available water for pround water recharge (MCM) 2588

ICAR-IISWC, Dehradun
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4.4.2 Kerala

4.2.2.1 State profile

(8N | Putoudw | Twk | Vaw |  Seww
1l Gespraphie avel §GA) Mba am DES (2019)
12 DMatrict Ns 14
13  Grom pancheysi He 541
A (¥ e L i DoO-GaL (2022}
15  Total pepulation M 2341
151 Mals Femaln M 16,03 1738
14  Livertosk pepulstion M 19 DAHD (2015

2 Land Dse Statisties

21 Rorsdarm Mim 1.08
33 Area wnidcr men-agrl cultural wecs Mha 055
33 Barvres & socubinrshis lamd Min 001
34 Pomancst pasiure & gresing landy Mha e
25  Coltarsbie wastdand Min o1 DES (2115)
3.6 Land omder mise ires erops Mha -
2.7  Faluow lamd other tum corrent Min 005
1%  Corssat fallow Mia 006
21  GAV of sgricaiture and altied Lactor Riin Lakh MNA DR (2020

at gwrreat prices
32  Teial eperatiomal holdings (5 4R DES (20200
321 Marginal Small Seml- Mediam Miskimm Large
(= 1 ) (L.0-18 h) {2.6-4.1F ha) (0 -10.0 By (1040 ka aTA>)
7333 81 56 u 2
33 Nt aown amen (NSA) Mha 208
34  Gromcopped ares Mh= 157 DES @019
35  Crepplagintenity % 1264
34 Rainfed ares Mha 163 (39.30% of R8A)
17  Hortlenlinrsl erops Mha 158 TIES (2020
A Water Resoarcm
41  Net frrigated anen (NI} MEa 04l TES 2019)
42  Gurvmbrrigetel s Mhia 052
421 Cuini] Tanki Tabé-welld Dther walld iley mreet
(700 008 (171 012 011
43  Imtemity of irrigation % 13682
dd  Anwnal exirsctable grousdwales BCM 57 COWH (2020)
441 Trrigntien mee (BCM) Induriry mse (BCR) Domssilc uss (BCM)
121 001 LA4
45 Stage of gromudwater extvacilon % 5127 CCWH (2020)
4é  Aren andar micro-irigatisn Mia $03 (742 % of NEA} DES (2020)
47  Amsmoswwi wuits for growsdwainr siuies Bn 152 CXIWE (2820)
471 Safs Sond-crifical Critical Orver-esplotted Balinn
11D {78%} M (20%) 2 (1%} 1{1 %} #10%)

4%  Annmal ruinfell {(Range) Webaile soares
51 ‘Treatabls area® (Mhs) Tresied ares (fha) To be trented anes (Mhs)
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4.4.22 Rainwater harvesting potential

Kerala

Runaff, mm
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Map 4.12: Rainwater harvesting potential of Kerala state

Table 4.12; Tolal harvestable runoff, avallable for irrigation and ground water recharge poteniial in

the state of Kerala
‘Atoual Ratzl Are
601-1152 .61 566.03 (.06
1132-1727 090 502.65 0.05
1727-233% .36 69%.12 0.07
23382073 0.66 £90.97 0.09
2972-3635 {.61 852.15 0.04
Total 340083 035
Avafiable waier for Irrigadion & ground water recharge
Available water for protective imgation of (MCM) 1047
Ared that can be immigated with tweo imigation (M ha) 07
Available water for ground waler recharge (MCM) 2444

ICAR-IISWC, Dehradun
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4.4.3 Karnataka
4.4.3.1 State profile

(SN | Patouw | Umte | Vel | Seww |
11  Geagrapiies ares (GA) Min 19.18 DES (19)
12 Dlatrist Na 1
13 G pencheym Ns S
14 Villsges Ne T TT] PPOSD-GoK 2031
15  Total pepulation M 110

151 Mala Famula b1 T an1s
14  Livestoek pepulstion M 2 DAHD (2018)
2 Lasd Use Statisties
21 Foredarm Mia A7 (16% of G5A)
13  Arta under nen-agrl-caliursl nees Mhn 15
23  Barren & uncalturshie land Min 077
14 Pormapcnt pasturd & graving landa Min 087
25  Coltarsbie wastdand Min (¥ DRS (15
34  Land mmder mipe. tres evgpn M 025
27  PaBuw Iand orher thss corent Min 057
12 Corrent fallow Biha .04
31 (GAV of spricabnre and allisd Lestor HLIn Lakh gL ] TIKN (02T
ut yerrent prices
12  Tuial sperstional holdings 804’ 262074 DES (2020)
Azl Afarpinal Small Semi- Medium Modimm Larpe
=< 1 hw) (LO-L8 ha) {LE-4.0 ha) (0 -10.0 Ba) (10.0 ke ama1>)
4Te7.13 I13R 119272 4514 BT
33 Net sown uren {NSA) Mha 10.66
34  Gross cropped ares M= 15.58 TES Qo)
35  Crepplagintensty % 127
34 Ralefod s Mba 6.6 (62.2% ol N3A)
37  Horticolinrsl crops Mha 236 TES (2020)
4. Watar Rissomres
41  NetSriigited aren (NIA) Mia 403 TES (2019)
42  Grombrigated s Mhia +74
421 Camal “Tanks Tabs-mwalls Othir weil (hlnr somrom
Ly i3 im 012 056
43  Imberty of brrigation % 1174
44 Anmual extractsble grousdweder RCM 1479 COWD (2020)
441 Drrigptien mee (BCM) Indwpiry nse {BCA) Dhpmesils nae (BCM)
9.8 - 085
43 Stuge of gromsdwiter extracilon % a7 COWE (2020)
4§  Arca wnder misro-irripatisn Mia 1,77 (439 % of NIA) DES (20
i 176 CLWE (2830
Balinn
45 (26%) 8 [0%)
1248 (S62-8119) PPMSD (2071}
Trenten aven (Mha) T be treated ares (Mha)
745 £12
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4.4.3.2 Rainwater harvesting potential

Karnataka

Runoff, mm
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Map 4.13: Rainwatar harvesting potential of Karnataka state

240 Hilometers
G R R ] S D | |

Table 4.13: Total harvestable runoff, avsilable for trrigation and ground water recharge potential in
theof Karnataka

Aumuel Ralafal Are
Bl
464-1010 9.78 3040.53 030
1010-1781 232 212532 0.21
1781-2617 1.58 IHR.06 033
2617-3435 1.%0 4427 82 044
14B5-4561 261 7782.53 0.78
Titad 2092424 209
Available water for irrigation £ gronnd wader recharge
Available water for protective irrigation of (MCM) 6277
Aren that ean he Irrigated orith two drripation (W ha) 4.18
Available water for pround water recharge (MCM) 14847

ICAR-IISWC, Dehradun
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4.4.4 Andhra Pradesh

444.1 State profile

10 Leographiend sren f3A) Mhn
13  Disiriet Na 13
13  Grampancheyat Ne L3345
14  Vilsge Ne 1Mé4
153 Toinl pepalathm M .38
153 Misla Bamals M 443 14,4
16  Livestock pepabiiion M ad
21 Fored ares Mhn A9 (22.7% of GA)
32  Arcq wnder nen-agri-cultaral wecs Min 205
3 Rarren & ancolinrahls Inmd 134
34 Tomancst pasiure & grazing ands 02k
15 Collmrabls wesiviand L]
26 Land omder misc, tree coops fis
1.7 PaBow leed nthar Ghes cormmt 093
1% Corrent fallow 145
31 GAV of agricebives and afted pactor WBFI2T
&t qurrent prices
32  Teial sparwtional holdings B W1
3za Riarginal Small Sami- Medimm Madlmm
=1 na) (1014 a} {L8-4.0 hR) (0 100 ha}
254404 i L TERE 159 0%
13 Net sowm aren (NSA) Mim &
14 Gromcropped sres Mha 718
35 Crepplagintesity % 11
34 Huinfed ores Mhbn 23 (5.8% of NBA)
3.7 Hortlenlinrsl erops Mha 152
& Watar Resoarces
41 Mt irrigotod area (NIA} Mhin 179
41  Grom lrrigetsd sres Min 348
[ ¥4 § T | Tanis ‘Talse-wralla (Rher well
130 23 1an 0u0d
43  Imsoshty ef trrigadon % 130
44 Ansodl ecicseiabl: oo denier BCM 10.1%
441 Irrigntion mee (BCM) Indwriry mee (BCR)
1R 14
45 Stage of gromudwater axtraolion % .15
dd  Ares wnder micro-lrripatiss Min 1.9% (6.1 % of N4}
4.7  Assesonest wnits fizr prossdester stetes No ) ]
471 Ealfs Semi-critical Critical
J8L (73%) B {(5%) 24 (4% 44 (%)
4%  Annmal ruinfell (Rangs) E=m D65 (552-1217)
5.1 ‘Freatapie area® (nana) Trenteg ares (RING)
| Ry 244
¥ Arva ta b ireated with watershods

ICAR-IISWC, Dehradun
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4.44.2 Rainwater harvesting potential

Andhra Pradesh

Runoff, mm
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Map 4.14: Rainwater harvesting potential of Andhra Pradesh state

Table 4.14: Total harvestable runoff, avallable for irrigation and proumd water recharpe poiential in

thestate of Andhra Pradesh
Anseai Raingal
e S TR T
401 - 547 2.36 706.73 007
547 - 665 3.28 1461 80 015
665 - 775 2.94 1534.62 D.15
775 - BS6 345 1724.81 0.17
BA6 - 1042 311 1843.41 0.18
Total 727136 n73
Available waber for irvigatisn & groond waber recharge
Available weter for protective irigation of (MCM) 2181
Area that ean b trelgated with two ierigation (M ha) 1.45
Available weter for gronnd watee rechergs (MCM) 5090

ICAR-IISWC, Dehradun
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4.4.5 Telangana
4.4.5.1 State profile

X T R T U

121

11 l“w e (G;l) ] T ])Il.ﬂ p.mu)
12  Dlsiriet Na a3
13 G pancheym Na 12768
14 Villages Na ¥ o ] GoTL [2022]
15  Toial pepulstion M kA
151 Male Female M 1 T.61 1739
14  Llivesioek papulsiion M e DARD (2018)
21  Hores srea Mbn 27
12  Arvs under nen-agri-calturel mees Min 084
13 Harren & unentmrabie lnmd Mbn sl
14 Prrmanest pastorm & grazing nds Min L] ]
15  Colterehie westehind 1T 018 DES (4019)
34 Land usder mivc. tres crops Min 41l
1.7 Falow land other tham corrent i1 T
12 Corseat Rilew Mha
I 34
i a1 GAY of mgricabiors and altisd wetor REe in Lekh DES 2030
i corrent prices
32  Twial speratonnl holdings [ 5B DES (2020)
Azl Margingl Sl Semi- Medimm Medimm Large
(<1 b} (1014 bx) {2840 ha) (4.0 <10.0 hx) (104 bs swd )
Sty 14é89 564 126 5
33  Nst sown area (NBA) Mha 466
34 Growseropped anca Mbn 37T
45  Crepping intonyity % 12350 DS (Z013)
34 Ralwfed area Mha A4S (5% of N94)
3.7 Hortheolinrsl eropu Mim 045 DES (10:0)
41 Nt brrigated arva (NIA) Mks 221 DES (2019)
42  Gross Irrigated asca Mba a1
431 Camal “Tanks Tabs-wralln (Sthar weila Tiher sneroos
043 024 188 040 010
43  Imicnstiy wf brignilcn k] 141,53
44  Anwnsl srtesctalla pronmdesisr BCM 1137 LRSI
441 Drciguilen e (BRCH) Indmstry nee (BCM) Demestic o (BCM)
1% - L)
4%  Stegs of proumdwster sxirarflon L1 45 CCOWE {2020}
4%  Arew nmler micro-lciygmiies Mhia 83T (15T % of NLA) DES (2020)
4,7  Assesrmeent wwiin o growmdweter diviws Mo S84 CCWH (1820
471 Baific Seod eriiical Critheal Baline
78 {48%:) 1% {39%) §7(11%) 7B (12 %} L
4%  Annwsl rainfell (Hange) m 845 (5L4-1217) ‘Wb somree
5 Watarsbad Develspment (MaRD, DoLR, 2021)
51 Trastahin sres® (Mhs) Trested sres (Mha) To be tresiad sres (Mle)
B.66 345 521
# Aren to be trepted with waiersheds

ICAR-IISWC, Dehradun
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4.4.5.2 Rainwater harvesting potemtial

Telangana

-
Runoff, mm

[ o

| EERREL
I 150 - 200
I :oc - 500
B o0 - 1.000

4 8 7 140 Kilomzters
| 1 1 1 1 L1 J - 1,000 - 21500

Map 4.135: Ralnwater harvesting potential of Telangala state
Table 4.15: Total harvestahle runoff, available for irrigation and groond water recharge poteatial in

the state of Telangana
Aamoal Raioal Asen
e
512 -612 405 143931 0.14
612 - 721 2.13 §19.35 U.0%
T21 - B27 1.74 73291 0.07
827 - 937 215 876,77 0.1¢
937 - 1102 0.90 412,42 0.04
Total 438125 0.44
Avaflable water for irrigation & gronnd water recharge
Availublo waler for prolective irrigation of (MCM) 1314
Aren that can be irrigated with two irrigation (M ha} 0.88
Availshle water for ground water recharge (MCM) 3067
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‘ WAYFORWARD

Waler resource challenges faced by India can only be addressed by adopting an informed approach
that considers all uses and srces of water from 3 hydrologic perspective, This requiras sound information
and knowledge on the waler resource databmse and ils uses. The hydrologic complexilies can no more he
ignored in our development work, rather initiatives are required to employ such data for nseful work,

Data-bhazed planning cffers a good pathway forward. It leads to right problem identification, employ
appropriate data in assessinp the existing statns and, formmilate 2 solution for manaping the water rescurces
locally ar if a local elution iz not possible, it helps in recommanding a broader area development plan.

Rainwater lemrvesting impliey augmentation of available water as artificial recharge in springs or
aquifers and/or creating new source within the area by impoundment of surface water albeit on a emall and
decentralized scale. An ideal information required to assess the potential of water resources in B
hydrologically defined boundary are water availability in different types of sourees, capacity of source to
yield required amount of water, contributing area/catchment arca of the source, Auctustions in availability of
waler, identification of water surplus/water scarce zones in the catchment, firlure scenario of water
availability, and cffects of weather {rainfell) aberrations.

A new vergion of the Green Revolution which is inowledge-intensive, and builda the capacity of
Farmers to manage agricultural land for higher productivity snd resource imput efficiency has to he initiated.
It should also entail increased biological and ganslic knowledge along with improved land and water
management practices (or oplimuwm waler-nutrienl-energy elliciency.

Extensive data, information and kmewledpe systems at varions spatial and temporal scales need to be
penerated and ghearad among wide and-diverse networks. Improved understanding of system behavior neads
to be accompanied by effective decision-making tools for various stakeholdars.

National Weter Mission is one emong the eight missions under National Action Plan on Climate
Change (NAPCC) which focuses on 20% improvermnent in water use efficiency through pricing snd other
measures to deal with water scarcity as a result of climate change. In view of this various ministries are
addressing the water resource issne through dedicated programmes/schemes.

The Ministry of Rural Development, Department of Water Resources, MoWR, RD & GR and the
Minigtry of Agriculture & Farmers' Welfare are promoting  Mission Water Conservatdon” to ensgure gainful
utilization of funds. These efforts sirive to ensure synergies in Mahatma Gandhi National Rural
Employment Guarantee Scheme (MGNREGS), Pradhan Mantrl Krish Sinchayee Yojans (PMKSY), and
erstwhile Integrated Watershed Management Programme (TWMP) now PMESY-Waterahed Development
Component and Command Area Development &Waier Management (CADWM), given their common
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objectives. Types of common works undertaken under these programmes” schemes are water conscrvation
and management, water harvesting, soil and moisture conservation, ground water recharge, fiood
protection, land development, Command Arca Devclopment & Watcrshod Management.

It would be prudent to further develop some nseful tools to employ the spatial and GIS-based data
generaled as mainwater harvesting polential in efeclive implementation of Mission Waler Conservation™ so
as to strenpgthen theefforts ol the Central Govertument.
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BCM : Billion Cubic Meiers
CADWM ; Command Area Development & Wetcrshed Management
CGWB : Central Giround Water Board
DAHD : Department of Animal Husbandry & Dairying
DEM : Digital Klevation Model
DES : Directorate of Economice and Statistics
Dol R : Department of L and Resources
DoP : Department of Panchayat
DPSPM : Department of Planning, Statistics and Programme Monitoring
GA : Geographical Arca
Gl1S : Ceographical Information System
GoAP : Government of Andhra Pradesh
GoBH : Government of Bihar
GoK : Government of Karnateka
GoKL - Government of Kerala
GoMP : Government of Madhya Pradesh
GeOD : Government of Odisha
GoR - Government of Rajagthan
GoTL . Government of Telangansa,
GoTN : Government of Tamil Nedu
GolIP : Government of Ttiar Pradesh
GoWB : Government of West Bengal
HSG : Hydrologic Soil Group
ICAR : Indian Council of A gricultural Resgarch
OSwWC : Indian Institute of Soil and Water Congervation
WM : Indian Institute of Water Management
IMD : India Meteorological Department
TWMP : Tnlegrated Walershed Managemenl Programme:
LGD : Lecel Government Directory

M : Million




MCM
MGNREGS
Mha
MoATW
MoWR
NAPCC
NASA

NBSS&LUP :

NIA

NSA
PMKSY
FEFMSD
RD&GR
RWH
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Million Cubic Meters

Mahatima Gandhi National Rural Brployment Guarantes: Scheme
Million hectares

Ministry of Agriculture and Farmers' welfare

Ministry of Watet Resources

National Action Plan on Climate Change

National Aerongutice and Space Administration

Naticnal Bureau of Soil Survey and Land Tlse Planning

Net Irigated Area

Natnral Resource Management

Net SownArca

Pradhen Mentri Krishi Sincheyee Yojana

Plamming, Programme Monitoring and Statistics Department
River Development & Ganga Rejuvenation

Raimwater Harvesting
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