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Water Mission 

Introduction  
Climate change is projected to influence the hydrological cycle of water bodies, water supply systems 

and exacerbate requirement of water in different regions. The disturbance of the hydrological cycle as 

projected due to the variability in the climatic conditions are likely to enhance the current stress on 

water resources from surging population, growing economic development and land use change 

including urbanization. Increase in ambient temperature and changes in rainfall pattern might influence 

the hydrological cycle to a large extent. Other consequences like increase in rates of evapo transpiration 

decrease in fresh water availability, mass losses from glaciers and reductions in snow cover might 

severely impact the hydrological cycle. Change in the hydrological cycle may affect the spatial and 

temporal distribution of runoff, soil moisture, ground water reserves and may increase the frequency of 

droughts and floods. Event of increased frequency of rainfall and variation in rainfall pattern including 

extreme events like flood risk poses challenge to the society, physical infrastructure and quality.  

Economy of the State relies heavily on water intensive   sectors like agriculture, horticulture, energy 

generation, tourism, etc. Since most of the water-bodies in the state are supplied by melt-water from 

mountain range therefore loss of glacier might reduce the water availability impacting hydro power 

potential and lower availability of water for irrigation impacting the agrarian economy in the state. 

Regions in the state that are already subjected to water stress are projected to be adversely affected 

with the potential of impact on multiple sectors e.g. agriculture, domestic water supply and health. 

 

It is therefore imperative that effective plan be strategized towards increasing the efficiency of water 

use, explore options to augment water supply in critical areas and ensure more effective management 

of water resources. Integrated water resources planning and basin management are strategized to cope 

up with the projected variability in rainfall and river flow. The Broad objectives of the mission addressed 

are: 

• Promoting research studies on all aspect related to impact of Climate Change on Water Resources 
including quality aspects of water resources so as to address the growing concern of water and food 
security issue. 

• Expeditious implementation of water resources projects- Iirrigation, Hydro power, domestic water 
supply, water transport etc. 

• Promotion of traditional and modern system of water conservation and preservation of water 
bodies –lakes. 

• Planning on principles of integrated water resources development and management  

• Ensuring convergence among various water resources programmes. 

• Intensive capacity building and awareness programme including those for Panchayati Raj 
Institutions, Urban local bodies, Water User Associations and youths towards water use efficiency, 
water conservation and managing water related disaster like flood and drought.  
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Key Trends in the sector  
The State is endowed with ample amount of surface and ground water resources mostly of Himalayan 

origin. The three distinct physiographic division of the State are drained by three distinct river basins 

namely Chenab, Jhelum and Indus River. Apart from the river the state is also gifted with numbers of 

water bodies including tributaries, lakes and wetlands. The following section provides a brief of the 

existing water bodies in the state, the availability of water from various resources and its demand across 

different sector in the state.  

 

River System  

The water flowing in the Himalayan rivers is combined flow from rain, snow and glaciers. Flow from 

snow and glaciers make these rivers perennial where heavy monsoon rainfall contribute to the bulk of 

water in these basins which are used for irrigation and Hydro-power generation. 

1. Indus River  

The Indus river originates at the confluence of the Sind river and the Gar river which is Mansarovar 
lake in Tibet at an elevation of 518 meters, and enters India through South-eastern corner of J&K 
State. The Indus River is fed by massive Tibetan glacial waters to become a mighty river with further 
feeds from other glacial catchment areas in Karakoram and Zanskar ranges. The Indus river flows in 
between the Ladakh range and Zanskar range before crossing the international boundaries into 
Pakistan. The Indus traverses a distance of 1800 miles (2900 km) through Tibet, India, Pakistan 
occupied Kashmir (PoK), and Pakistan before draining into the Arabian Sea south of Karachi. Out of 
the total catchment area of the Indus River in India a very small portion of about 500 sq km lies in 
the State of Himachal Pradesh in Lahaul district. The main catchment area of the river is in the Kargil 
and Ladakh districts of J&K (about 59,146 sq km). The catchment area up to Indo-Pak border is 
about 168355 sq km out of which 30755 Sq km is in Tibet and 137000 Sq Km is in the international 
boundaries of India (out of which 59646 Sq Km within the line of control.  

Indus has several tributaries principle among them ate Gilgit River, Gumal River and Kabul River. The 
western tributaries of the Indus that include the Swat, Kurram, Gomal, Kohat, Zoab and Kabul are 
not discussed herein. The river has been variously known as the Sengge or Lion River by the 
Tibetans, Abbasseen or Father of Rivers by the Pathans of present NWFP Pakistan, and Mitho Dariyo 
or Sweet River by the denizens of the arid Sindh. 

Figure : Indus River and its tributaries with in Jammu and Kashmir 
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2. Jhelum River  

Jhelum originates from Verinag spring in Anantnag and after passing through Srinagar it flowas into 
Wular lake and then passing through Baramula and Uri it flows to Pakistan. The total geographical 
area of Jhelum basin up to Indo-Pakistan border is about 34755 km2. The total catchment area upto 
the ceasefire line of about 17622Km2, spreads in seven districts namely Anantnag, Pulwama, 
Srinagar, Badgam, Baramulla, Kupwara, and Poonch. The Lidder River is the biggest tributary of 
Jhelum and is fed by a large number of glaciers. Jhelum is joined by many small streams like Vishow, 
Rambiara, Wanbran, Aripal, Romeshi etc. 

 

3. Chenab River  

The merging of the two Himalayan River ; Chandra River and Bhaga River at Tandi located in upper 
Himalayas forms the Chenab. It enters the plains of Jammu and then enters into Pakistan. Salal, 
Dulhasiti, Sawalkot and Baghilar Hydel projects.  

 

4. Kishan Ganga River  

Kishan Ganga is in Drass (Kargil) inner Himalayas. After passing through the mountain tracks of 
Gurez, Keran and Karnah it joins Jhelum at Doemel.  

 

5. Tawi River  

Originating from Kailash kund spring at Soej hills in Bhaderwath Tawi passes through Jammu and 
joins Chenab in Ranbir Sing Pora and then enter Pakisthan.  
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6. Ravi River 

Ravi is a trnas-boundary river flowing through North-western India and North Eastern Pakistan. The 
river drains a total catchment area of 14442 km2 in India after flowing for a length of 720km.  

Lake  

Number of lakes and water bodies in the state that acts as a source of surface water are represented as 

follows: 

Table: District wise number of lake and water bodies 

Sl. No  District  Number of Lakes and Water bodies 

SOI Toposheet of 1967 LISS III Datasheet of 2012  

1 Anantnag 88 98 

2 Baramulla 119 124 

3 Budgam 25 33 

4 Doda 13 88 

5 Jammu 15 15 

6 Poonch & Rajouri  46 27 

7 Pulwana  61 20 

8 Kathua 1 1 

9 Kupwara  111 66 

10 Ladakh  637 665 

11 Srinagar  52 74 

12 Udhampur  36 19 

Total  1248 1230 

  

Major Supply of water in the State  
1. Precipitation  
Precipitation is the major source of water resource in the state over and above surface water and 

replenishable groundwater. The precipitation is also one of the important constituents of climate. The  

presence of the water vapors in the climate, which depends upon the feed of  the moisture from 

evaporation, both from the seas and the land, and the  movement of this moist water, its condensation 

and the precipitation are part of the climatic process. The regime of the precipitation in the hydrologic 

cycle, thus heavily depends on the climatic factors.  

Table: Availability of Water from precipitation across the administrative divisions of Jammu are: 

S.No. Station 2004 2005 2006 2007 2008 
Total Rainfall in 

mm 
Total Rainfall in 

mm 
Total Rainfall 

in mm 
Total Rainfall 

in mm 
Total Rainfall in 

mm 

1.  Jammu 1098.9 1112.4 1235.8 1294.1 1339.4 

2.  Banihal 982.8 1553.2 1865.4 1038.4 1180.7 

3.  Batote 1151.2 1703.5 1912.5 1038.4 1265.9 

4.  Bhaderwah 1193.5 1597.4 1407.9 918.8 1075.5 

5.  Katra 1819.7 1879.2 2546.9 2283.2 2375.5 

6.  Kathua 1005.4 1301.8 1162.9 1896.4 1360.4 

An analysis of availability of precipitation between 1980 and 2008 reveals an un-uniform pattern. 

Analysis of the rainfall trends indicate that since 1980, the rainfall has shown declining trend in Mansar, 

Udhampur, Kathua, Kishanpur, Mandi, Basoli, Rajouri, Akhnoor, Khore, Poonch, Bilawar, Ramnag & 
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Barmeen stations while the number of rainy days being increased in Kishanpur, Mandi, Rajouri & 

Akhnoor. Rainfall pattern started increasing from 2000 in Jammu, Banihal, Batote, Bhaderwah, Katra & 

Kathua along with increase in number of rainy days in Jammu, Banihal, Batore & Bhaderwah. 

Table: Availability of Water from precipitation across the administrative divisions of Kashmir are: 

S.No. Station 2004 2005 2006 2007 2008 
Total Rainfall in 

mm 
Total Rainfall in 

mm 
Total Rainfall 

in mm 
Total Rainfall 

in mm 
Total Rainfall in 

mm 

1.  Srinagar 
(IMD) 

635.2 680.8 887.6 501.8 649.7 

2.  Pahalgam 976.6 1300.7 1514.7 921.2 1038.2 

3.  Kukernag 671.8 1107.2 967.1 713 1215.3 

4.  Qazigund 1006.1 1275.7 1407.1 879.8 1075.3 

5.  Gulmarg 1057.8 1663 1664.3 937.8 1222.9 

6.  Kupwara 868.8 970 1196.8 654.2 989.5 

Analysis of pattern of precipitation in Kashmir division between 1990 to 2008 reveals that though 

rainfall in Srinagar, Pahalgam, Koukernag, Qaziegund, Gulmarg & Kupwara showed significant variation, 

the number of days having rainfall has increased in the areas.  

 

2. Glacial  
The “frozen water” in the Himalayas is crucial for the people inhabiting the mountain areas as well as 

those inhabiting the downstream regions. The Indus   basin   has   7,997   glaciers with a total glacier 

cover of 33,679 km2 and total ice volume of 363.10km3. The contribution of snow to the runoff of major 

rivers in the eastern Himalayas is about 10% but more than 60% in the western Himalayas. 

Table: Major glaciers in the Indus basin of India 

Basin No. of glaciers Glacier covered Area (km2) Ice volume (km3) 

Ravi 172 193 8.04 

Chenab 1,278 3,059 206.30 

Jhelum 133 94 3.30 

Beas 277 579 36.93 

Satluj 926 635 34.95 

Upper Indus 1,796 8,370 73.58 

Shyok 2,454 10,810 NA 

Nubra 204 1,536 NA 

Gilgit 535 8,240 NA 

Kishenganga 222 163 NA 

Total 7,997 33,679 363.10 
 

Table: The characteristic of glacial coverage in State is as follows: 

Glaciers (no.) Area (km2) Average Size (km2) Glacier% 

526 29163 10.24 61.8 

 

3. Groundwater  
The major areas of the state are occupied by high hills. Occurrence of the ground water is primarily 

confined to alluvial regions which have been classified into piedmont deposits of outer plains of Jammu, 

Dune belt in outer Himalayas, isolated valley fills in lesser Himalayas, fluvio-Lacustrine deposits in 
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Kashmir valley and moraines and fluvioglacial deposits in Laddakh. Dug well in Kashmir has limited yield. 

Ground water occurs in perched condition and give rise to springs in phreatic zone water table. The 

Annual Replenishable Ground water Resource of the state has been assessed as 2.70 bcm and the net 

ground water availability is 2.43 bcm. The annual ground water draft of the state is only 0.33 bcm.  

Ground Water is being used through dug wells, bore wells and tube wells for drinking and irrigation 

purposes. Two main aquifer systems lies in this area, the hard rock or fissured aquifer and soft 

sedimentary or porous aquifer. Occurrence and movement of ground water is mainly controlled by 

primary inter- granular porosity in the soft sedimentary quaternary alluvium and Karewas formations. 

The unconsolidated sedimentary deposit form multi-layer aquifer system in Jammu, outer plain and in 

Kashmir, valley areas. In hard rock or fissured  formation the thick weathered zone and the fractured 

secondary porosity govern the occurrence and movement of ground water. There exists large scope for 

further ground water development, particularly in the valley area as well as Kandi areas by constructing 

suitable ground water structures. 

The groundwater resources have two components, viz. static and dynamic.  

 

Table: Basin-wise Replenishable Groundwater Resources      (in bcm) 

Annual Replenishable 
Ground water 
Resources  

Monsoon Season  
Recharge from Rainfall 0.61 

Recharge from other 
sources  

0.77 

Non-Monsoon Season 
Recharge from Rainfall 1.00 

Recharge from other 
sources  

0.32 

Total  2.70 

Natural Discharge during non-monsoon season  0.27 

Net Annual Ground water Availability  2.43 

Annual Ground water 
draft  

Irrigation  0.10 

Domestic and industrial uses  0.24 

Total  0.33 

Projected Demand for Domestic and Industrial uses upto 2025  0.42 

Ground water availability for future irrigation  1.92 

Stage of Ground water development  14 

  

Table: Basin-wise Replenishable Groundwater Resources      (in bcm) 

Parameters  Anantna
g 

Badga
n 

Baramul
a 

Jamm
u 

Kathu
a 

Kupwar
a 

Pulwam
a 

Srinaga
r 

Annual 
Replenishab
le Ground 
water 
Resources  

Monsoo
n 
Season  

Recharg
e from 
Rainfall 

3038 1969 4689 31424 13748 1921 3544 1158 

Recharg
e from 
other 
sources  

12237 8229 9885 21921 8747 4074 7877 4175 

Non-
Monsoo
n 

Recharg
e from 
Rainfall 

13851 6805 29245 15700 6869 7002 16160 4028 
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Season Recharg
e from 
other 
sources  

3465 1050 1260 16032 6223 105 3045 840 

Total  32591 18053 45079 85077 35587 13102 30626 10201 

Natural Discharge during non-
monsoon season  

3259 1805 4508 8508 3559 1310 3063 1020 

Net Annual Ground water 
Availability  

29332 16248 40571 76569 32028 11792 27563 9181 

Annual 
Ground 
water draft  

Irrigation  40 36 236 6636 2193 14 53 295 

Domestic and 
industrial uses  

1377 2285 3488 6854 1786 1981 2256 3903 

Total  1417 2321 3724 13490 3979 1995 2309 4198 

Projected Demand for Domestic 
and Industrial uses upto 2025  

2534 4017 6257 11721 2676 3948 3691 6694 

Ground water availability for 
future irrigation  

26758 12195 34078 58212 27159 7830 23819 2192 

Stage of Ground water 
development  

5 14 9 18 12 17 8 46 

 

Major Usage of Water and its sourcing in the State  

1. Irrigation  

The agriculture and its allied sector including horticulture and sericulture are highly dependent upon the 
availability of water and as such the irrigation is the crucial input for development of agriculture and 
horticulture sector in the State. The irrigation potential of the State is 2.50 lakhs hectares through 
major/medium surface water scheme and about 4.00 lakhs ha through surface water minor schemes. 
The ground water irrigation potential is estimated to be 7.08 lakhs ha. Two major and 16 medium and a 
large number of minor irrigation completed schemes provides irrigation facilities to about 2.877 lakhs 
hectare area in the State through Indus, Jhelum, Chenab and Ravi rivers. Currently, 14 medium and 13 
renovation projects are under construction in the State. 

Table: Total area of irrigated land from different sources1 

Year Net Area Irrigated by (000 ha) 

Canals  Tanks  Well Other  Total  

1950-51 244.00 3.00 3.00 11.00 261.00 

1955-56 277.00 1.00 3.00 9.00 290.00 

1960-61 256.00 - 5.00 13.00 274.00 

1965-66 270.00 - 1.00 7.00 278.00 

1968-69 252.00 - 1.00 11.00 264.00 

1974-75 279.00 - 3.00 13.00 295.00 

1980-81 285.00 2.00 4.00 13.00 304.00 

1985-86 288.69 2.67 4.12 14.13 309.61 

1990-91 278.58 1.98 1.33 16.20 298.09 

1995-96 284.86 2.57 1.42 17.73 306.58 

1998-99 283.81 2.60 1.32 21.42 309.15 

                                                           
1
 Digest of Statistics 2010-11 
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1999-00 278.35 2.57 1.37 20.80 303.09 

2000-01 284.15 2.71 1.53 22.48 310.87 

2001-02 284.42 2.79 1.61 21.35 310.17 

2002-03 274.50 2.66 1.57 20.49 299.67 

2003-04 282.41 3.87 1.06 19.19 306.53 

2004-05 266.28 3.93 1.08 19.60 310.89 

2005-06 289.28 4.21 1.05 17.57 312.11 

2006-07 286.64 4.24 1.04 17.52 309.44 

2007-08 285.78 4.22 0.99 17.05 308.04 

2008-09 287.77 4.84 3.80 17.32 313.73 

2009-10 287.80 5.11 4.33 20.03 317.27 

2010-11 288.48 6.22 11.65 14.28 320.63 

The above statistics clearly revels that majority of irrigation in the state is canal fed comprising about 
90% of the total. 

 

Irrigation Development in Indus Basin  

Due to sub-zero temperatures during the winter the Ladakh terrain remains under snow cover. There is 
only one crop season available during summer time which is highly dependent on irrigation due to very 
scanty rainfall in the area and arid climate condition. The irrigated area as on effective date of treaty 
was 42179 acres (17069 ha) which has is now increased to 49338 acres (19967 ha). Therefore, another 
62837 62841 acre (25430 ha) area can be brought under irrigation under the provision of treaty. 
However, the total cultivable area in the Ladakh region is only 71540 acre (28953 ha). Therefore, almost 
all the cultivable area of Ladakh region can be brought under irrigation under the treaty, but the 
provisions cannot be fully utilized as the cultivable area is limited. In the Indus basin there is only one 
crop season available during the summer time, the main crops in the two districts (Ladakh and Kargil) 
are wheat, gram and small millets. Major sources of irrigation are gravity canal or kulhs drawn from 
rivers or streams. Due to topography and availability of agriculture land in patches there is limited scope 
of major and medium irrigation projects. Minor irrigation schemes are well suited for the region; about 
476 minor irrigation schemes are providing irrigation to about 16,000 ha area in the Ladakh region. One 
medium project namely Igo Phey canal project provides irrigation to about 4000 ha of land. One 
Parkachik Khowas irrigation canal project for irrigation of 2235 ha land in the Kargil is under 
construction. It is estimated that another 8000 ha area can brought under irrigation by minor irrigation 
schemes in the districts, leaving a scope of about 15,000 ha area without irrigation under the treaty. 
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Figure: Indus Basin 

 

Irrigation Development in Jhelum Basin  

Due to hilly terrain Jhelum basin has got limited scope of major and medium irrigation projects. Large 
numbers of Zamindari canals (kuhl) were constructed by people to supply irrigation water to the fields. 
A large number of government canals schemes like lift schemes, diversion schemes and storage schemes 
have been providing irrigation facilities to the large track of cultivated and horticulture area. As on 
effective date of Indus treaty, irrigated area in Jhelum was 5,17909 acres (209594 ha) and 
additionaltotal area permissible without any storage in the treaty, works out to be 6,67,909 acresareas 
(270300 ha), out of which 651500 ha acres irrigation area (263658 ha) has already been achieved. There 
is large number of surface flow minor irrigation schemes (3540 no’s) and surface water lift irrigation 
schemes (411) as per minor irrigation census (2000-2001). Dug wells, shallow tube wells as well as deep 
tube wells have also been developed to a limited extent. An area of about 15000 acre (6000 ha) is 
irrigated through ground water. During the survey and studies conducted by Central Water Commission, 
it was found that there were not many feasible storage schemes in the tributaries of Jhelum basin. Only 
feasible storage option found out was Drang site. The Irrigation and Flood Control Department, J&K has 
proposed 14 storage sites where storage are feasible and an area of about 80000 acre can be brought 
under irrigation from these storages. However, these sites have to be further surveyed and investigated 
as a small height of dam of about 20 M height, could relate to serious problems of submergence of 
forest, land and villages.          

 
Irrigation Development in Chenab Basin     
About 16% of the basin area is sown with mostly wheat, maize, rice, onion, fruits, vegetables and beans. 
The area in Chenab basin in Jammu region is mostly irrigated by gravity canals. Besides, irrigation from 
other sources like tube wells, tanks, well, springs etc are also carried in much smaller magnitude. In 
Doda district, two medium irrigation schemes namely Shiva canal and Kashtigarh canal scheme have 
been constructed during Fifth Five Year Plan. In Udhampur district, two canals namely Udhampur and 
Duddar canal were constructed in Second and Fifth plan respectively. Similarly, in Rajouri District also 
two medium irrigation projects namely Ans and Sajal have been functioning. In Jammu district, land is 
generally flat and two major canal systems, namely Ranbir canal and Pratap canal were constructed way 
back during 1903-04 to irrigate vast track of land on either side of river. As these are restrictions under 
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the Indus Treaty for expanding the irrigation area, without creating storages, there is urgent need to 
build storages as to exploit all the additional ICA permissible under with storage.                       

Ground Water is being used through dug wells, bore wells and tube wells for drinking and irrigation 
purposes. Two main aquifer systems underlies in the area, the hard rock or fissured aquifer and soft 
sedimentary or porous aquifer. Occurrence and movement of ground water is mainly controlled by 
primary inter- granular porosity in the soft sedimentary quaternary alluvium and Karewas formations. 
The unconsolidated sedimentary deposit form multi-layer aquifer system in Jammu, outer plain and in 
Kashmir, valley areas. In hard rock or fissured formation the thick weathered zone and the fractured 
secondary porosity govern the occurrence and movement of ground water. There exists large scope for 
further ground water development, particularly in the valley area as well as Kandi areas by constructing 
suitable ground water structures. Development of ground water is not governed by Indus Water Treaty.   
 
Development of additional Irrigated Cropped Area within the provision of Indus Water Treaty    
As per provisions of Indus Water Treaty, additional Irrigated Cropped area (ICA) can be taken by India 
and is as follows: 

River 
Basin 

ICA as on 
Effective 
Date (1-4-
1960) 

Additional ICA permissible 
as per Treaty 
 

Total ICA permissible Total ICA 
2010-11 
(Actual) 

Without 
storage & 
releases 

With 
storage & 
releases of 
0.5 MAF to 
Pakistan 

Without 
releases 

With 
releases 

1 2 3 4 5 6 7 

Indus 42179 70000 70000 112179 112179 51175 

Jhelum 517909 150000 400000 667909 917909 512575 

Chenab 82389 50000 231000# 132389 313389 48952 

Total 642477 270000 701000 912477 1343477 612702 

# includes 6,000 acres outside drainage basin of Chenab 

 
 
2. Domestic Water  
Jhelum basin 

The population of Jhelum basin in 2001 Census was about 40 lakhs. The total domestic water demand is 

estimated to be 460 MLD. The areas falling in the basin are hilly and mountainous with inter mountain 

valleys. The valley areas are flat and mildly undulating topography. In such condition small surface water 

streams/ rivers and ground water is most suitable for domestic water supply. The ground water 

utilization in the valley has not much developed but 95% of development of ground water has been 

utilized for domestic and industrial use. As per State statistics, Jhelum valley has 1485 tube wells and 

5216 dug well for the domestic water supply purposes. Given the relatively low stage of ground water 

development in each of these districts, it seems that increase in the water demand in the future decades 

can be taken care of through further development of ground water resources. Similarly, small industrial 

requirement of water can be taken care of by exploiting ground water. 

Chenab basin 
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Total population in the Chenab basin district in J&K is 34.28 lakhs as per 2001 census. The domestic 

water demand is roughly estimated to be 240 mgd. The stage of ground water development is quite low 

(Jammu 16% & Kathua 12%). These are about 600 tube wells and 331 dug wells in the Chenab districts, 

mostly in Jammu and Kathua districts. For meeting the domestic water requirement at the remote 

places not covered with the irrigation projects commands, ground water potential has to be tapped. 

In the whole of the State of J&K 555700 water taps have been installed out of which 152400 are public 

stand post and rests are private pipe connections. 

 

3. Drinking Water  
Drinking water is widely available in the State. However, some villages/ habitations once covered for 
drinking water supply faces problematic scenario due to quantitative or qualitative deficiencies leading 
to water scarcity. Issues related to less service level, sources depletion, outlived design period of water 
supply schemes needs to be addressed. The Govt. of J&K through its administrative department is 
facilitating availability of portable water to the extent of 135 ltr per person per day in urban areas to 70 
ltr per person per day in rural areas. It is envisaged to provide deep tube wells/production wells to 
address the drinking water problem in extremely water scarcity zones and areas where water sources 
have completely depleted due to drought.   
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Vulnerability  
1. Projected Variation in precipitation pattern  
Overall Precipitation pattern: The PRECIS run for 2030’s indicate that annual rainfall in the Himalayan 

region is likely to increase in 2030’s with respect to 1970’s range from 5% to 13% with some areas of 

Jammu and Kashmir showing an increase of up to 50%. All seasons in the Himalayan regions indicate an 

increase in rainfall, with monsoon months of June, July, August and September showing the maximum 

increase in the rainfall. The winter rain in the month of January and February are also projected to 

increase whereas minimum increase is indicated in October, November and December. 

 
Figure: Predicted change in rainfall (mm) by 2085, (Source: Current Science) 

 

Extreme precipitation: The number of rainy days in the Himalayan region in 2030s may increase by 5-10 

days on an average, with an increase by more than 15 days in the eastern part of the Jammu and 

Kashmir region. The intensity of rain fall is likely to increase by 1-2 mm/ day. 

Associated Vulnerability: Increase in the rainfall is likely to enhance the incidence of flood and might 

impact livelihood sectors like agriculture and tourism to a great extent. The general impact of increase in 

the precipitation is reflected in the increase in sediment yield. The other major factors that dictate 

sediment yield are the intensity of rainfall, land use and the soil type of the area. The increase in the 

sediment yield in the Himalayan region is up to 25%, which can be detrimental for the existing water 

resources projects and has the potential to cause considerable damage to the environment. 

 

2. Projected variation of Glacial   
The snowline and glacier boundary are sensitive to changes in climate conditions. Trend analysis of 

various glaciers from the past data gives some ideas of future projections. Glaciers are not well 

represented by PRECIS modeling. Warming is likely to rapidly increase the rate at which glaciers are 

melting, leading to greater ablation than accumulation. According to SASE report, Himalayas have grown 

warmer by 2.2ºC in last two decades. Almost all glaciers reportedly show negative mass balance. 

The rate of recession of glaciers is reportedly varying which is being attributed to winter precipitation 

climate warming and anthropogenic elements of landscape. 



Page 13 of 30 

 

 

 

Table : Recent retreat pattern of selected glaciers in Jammu and Kashmir 

Name of the 
Glacier 

Retreat of snout 
(m) 

Observation 
Period 

Trend Avg. retreat 
rate (m/yr) 

Drang-Drung NIL 2004-2007 No Change - 

Kangriz NIL 1913-2007 No Change - 

Siachin NA 
 

NA 
 

NA 
 

NIL 
 

NA 
 

NA 

1862-1909 
 

1909-1929 
 

1929-1958 
 

1958-1985 
 

1985-2004 
  

2004-2005 

Advancing 
  

Retreating 
 

 Retreating 
 

No Change  
 

Retreating  
 

No change 

15.42 
 

2.5 
 

14 
 

NIL 
 

3 
 

NIL 

 

Associated Vulnerability: Glacial melt is expected to increase under change in climatic conditions, which 

would lead to increased summer flows in some rivers systems leading to enhanced flood scenario for 

few decades, followed by reduction in the flow as glaciers disappear resulting into drought conditions.  
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Key issues in the sector  
Flood risk from water bodies in the State 

Destructive floods both large and small magnitudes, have been taking heavy toll of life and property in 

the State as seen from the historical records. The problem in Kashmir valley is basically of overflowing of 

banks of river Jhelum and its tributaries, land erosion in Jammu region due to Chenab and Tawi. 

 

Flood Problem in Jhelum Basin 

The flood problem in the valley is due to inadequate carrying capacity of the river Jhelum in its length 

from Sangam to Khandanyar. Just upstream of Srinagar at Padshahi bagh, a flood spill channel with 

capacity of 481 m3/s (17,000 cusecs) takes off to by-pass the city. However, in spite of flood spill 

channel, floods can be caused by Jhelum in the Srinagar town, if the discharge of river through the town 

exceeds 991m3/s (35,000 cusecs).  

The outfall channel below Wular Lake is the only outlet for drainage of whole valley. The off take 

channel is only about 20,000 cusecs (570 m3/s). During high discharges in the river, the flood water gets 

accumulated in the Wular Lake, which acts as an absorption basin. When the Wular lake level rises, the 

water heads up in the river reach above, almost up to Srinagar. Many times the rising water breaches 

the embankment at a number of places, mostly on the left side, submerges tracts of rich cultivated land, 

causing heavy damages to the crops. The problem is aggravated on account of the silt brought down by 

Pohru River entering into outfall channel and causing blockages.  

The major risk is projected as the town is thickly populated along its bank and any widening of bank or 

raising embankments is not feasible. 

Historical instances of flood are 

 During the year 1928, Jhelum caused heavy flood in the valley when the river carried a discharge of 
2265 m3/s (about 80,000 cusecs) against the capacity of 906 m3/s (32,000 cusecs). 

 In 1950, flood flow was encountered due to discharge of about 1000 m3/s (35,000 causes).  

Flood Problem in the Chenab basin      

The Chenab in the hilly area up to Akhnoor does not pose any flood problem as it passes in the deep 

rocky steep gorges. In the plains, the slope of river is flat and it spreads in a width of 1 Km to 8 Km with 

many channels. The river channels erode the cultivable lands and at higher discharges, the river 

inundates vast area causing devastation. 

 

Retreat of Glacial System  

1. A study of snow cover monitoring by Negi et al, (2009) in the Pir Panjal and Shamshawari ranges in 
Kashmir valley indicated spatial and temporal variability in the snow cover. Advance melting was 
observed in Banihal and Naugam/ Tangdhar regions than Gurej and Machhal regions.  

2. Shekher et al (2010) studied the snowfall patterns in the Western Himalayan range which indicated 
a decrease in total seasonal snowfall of 280 cm over the entire Western Himalaya between 1988 to 
2008. The snowfall decreased by 280 cm over the Pir Panjal, 80 cm over Shamshawari and 440 cm 
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over the greater Himalaya ranges. Whereas over the Karakoram range, only 40 cm decreasing trend 
was noticed.  

3. Study by A V Kulkarni (2006) indicated significant glacial retreat. The study investigated 466 glaciers 
in Chenab, Parbati and Baspa basin since 1962. The investigation has shown an overall reduction in 
glaciers area from 2077 km2 to 1628 km2 since 1962, an overall deglaciation of 21%. However, 
numbers of glaciers have increased due to fragmentation. MoEF report on Climate Change and India 
(A 4x4 Assessment report) in Nov 2010, gives an overall status as summarized below. 

4. Studies conducted during last three decades by the National Institute of Hydrology (NIH) reveal that 
glaciers in Ladakh, Zanskar, and the greater Himalayan ranges of Jammu and Kashmir are generally 
receding and the glaciers volume changes range between 3.6% and 97%, with the majority of 
glaciers showing degradation of 17% - 25%. The studies however, do not reveal any significant 
retreat during 2004-07. Most of the glaciers in Western Himalayan are receding (except a few in 
Jammu & Kashmir which are not changing or rather are advancing). 

5. The  Nubra  valley  of  Jammu and  Kashmir  has  114 small-sized   glaciers   varying    between   less    
than 5km  and  10km  in length. The glaciers of the valley do not show much change in their length 
and area during the period   1989–2001. However, variable decline in the glacial area of the Siachin 
glacier has been observed. The area has reduced from 994.99 km2 in 1969 to 932.90 km2 in 1989.  
However, small change in the area (932.90 km2 to 930 km2) has been noticed during the following 
decade (1989–2001). Recession patterns of 466 glaciers in the Chenab, Parbati and Baspa basins of 
the western Himalayas have been studied for the period 1962–2008. Here, a reduction in the  glacial  
area  from  2,077 km2  to  1,628 km2 and an  overall  deglaciation of  21%  has  been observed.  

6. Most   of   the   glaciers in   western Himalayas are receding (except a few in Jammu and Kashmir, 
which do not   show any change or are   advancing).  The processes controlling the rate of retreat of 
glaciers are complex and vary with location and topography of the area. However, the impact of 
rising temperature and reducing snowfall   on glacier   mass balance is reflected in these findings, 
which   may   require   a sound long-term database for precise climate change assessment. 

Deterioration of the Water bodies   

The lakes are the worst sufferers of the human interference and rapid urbanization. Some of these 

water bodies have disappeared due to natural cause like glacial action, low precipitation or are on the 

verge of extinction. Lakes that are within the urban areas have deteriorated over the period of time of 

which many are non-existent. The reason for such shrinkage/deterioration is an outcome of massive 

habitations around the lakes and encroachment/choking of drainage system. Even the 

source/catchment areas for water changing of this lakes have been built up due to construction of the 

buildings. Also massive erosion in the catchment area is resulting in siltation of these lakes thereby 

converting the water area into landmass. Dal lake which exists as water body system with its adjoining 

lakes i.e. Gilsar, khushalsar and Aanchar are almost nonexistent . The drainage systems of the Dal lake 

which feeded into these small water bodies have got silted up/landmasses created which would 

normally flush the Dal lake into the river Jhelumresulting into natural decaying.     The deterioration of 

water bodies is largely due to: 

1. Indiscriminate cutting of surrounding vegetation thereby increasing silt and nutrient load in the 
lake bodies. 

2. Disposal of Sewage and domestic waste. 
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3. Open Defecation. 

4. Excessive use of pesticide and insecticide in the catchment.  

5. Soil erosion in the catchment and siltation  

6. Prolific plantation in Wular  

7. Unchecked housing  

8. Weed intensification and eutrophication  
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Programmes and Policies in the sector  
Indus water Treaty  

Water utilization and hydro-power generation in the State is largely governed by the Indus Water 

Treaty. The Indus system comprises three eastern rivers namely the Sutlej, the Beas, the Ravi and three 

western rivers namely the Indus, Jhelum and the Chenab. Under the Indus Water Treaty (IWT) of 1960, 

the waters of eastern rivers stand allocated to India and those of western rivers largely to Pakistan 

except the specified uses by India mostly in the State of J&K. 

As on effective date of agreement on 1.4.1960, 6.42 lakhs acres were being irrigated by India from the 

Western Rivers and is entitled to irrigate additional Irrigated Cropped Area (ICA) of 7.01 lakhs acres 

(total of 13.43 lakhs acres) as per details below. 

Table: Maximum area irrigated 

Name of the river The Indus The Jhelum The Chenab TOTAL 

ICA in acres 70,000 4,00,000 2,31,0002 7,01,000 

  

As per Annex – E of the Indus Water Treaty, the aggregate storage capacity of all single purpose and 

Multi-purpose reservoirs which may be constructed by India after Effective Date shall not exceed the 

following table: 

Table : Aggregate Storage Capacity 

Sl 
No. 

River System Conservation storage MAF Flood Storage 
MAF General Storage Power Storage 

(a) The Indus 0.25 0.15 Nil 

(b) The Jhelum (excluding the 
Jhelum Main) 

0.50 0.25 0.75 

(c) The Jhelum Main Nil Nil As provided in Paragraph 9 of 
Annexure to the Treaty 

(d) The Chenab (excluding the 
Chenab Main)

3
 

0.50 0.60 Nil 

(e) The Chenab Main
4
 Nil 0.60 Nil 

 

Jammu and Kashmir Water Resources (Regulation and Management) Act, 2010 

The State Act of 2010 provides the law relating to use of water, the measurement, construction, control 

and management of works with respect to water storage, conservation and protection, the irrigation 

water supply, drainage, flood control and prevention, the improvement in the flow of water, the 

protection and improvement in the physical integrity of water courses, lakes and springs, the safety and 

surveillance of dams. The Act also provides for the establishment of State Water Resources Regulatory 

Authority for regulating water resources, ensuring judicious, equitable and sustainable management, 

allocation and utilization of water resources, fixing the rates for use of water and matters connected 

therewith and incidental thereto.  

                                                           
2
 Includes 6000 Acres outside drainage basin of Chenab 

3
 India shall have the option to increase the Power Storage Capacity specified against item (d) above by making a 

reduction by an equal amount in the Power Storage Capacity specified against items (b) or (e) above. 
4
 Storage works to provide the power storage capacity on the Chenab main specified against item (e) above shall 

not be constructed at a point below Naunut (Latitude 33
0
19’ N and Longitude 75

0
59’ E) 

Formatted: Right
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The tariff fixation and revenue collection from different water usages particularly from Hydro power will 

provide huge revenue realization to the State which can be further reinvested in construction of Hydro 

and Irrigation Schemes in the State and proper operation and maintenance of the water system 

including water bodies. The Act covers all the aspects of proper regulation of surface and ground water 

in the State.       

In the Jammu and Kashmir Water Resources (Regulation and Management) Act, 2010, prioritization of 
water allocation has been given in the following order, but subject to modification if so warranted by 
area/ situation specific consideration:- 

• Drinking water including washing and bathing 

• Irrigation 

• Generation of electricity 

• Ecology and 

• Agro industries and non-agricultural industries. 

The act has adopted policy for establishment of a network of water quality laboratories at district level 

to ensure the water quality and regular monitoring in terms of parameters laid down by Government of 

India so as to ensure that the health of people is not affected adversely. The Act provides for prevention 

of encroachment on existing water bodies and deterioration of water quality in such water bodies due 

to pollution. The Act also provides for treatment of effluents, solid/gaseous wastes which are discharged 

into the natural streams, water bodies and have the potentials of contaminating the ground water 

through seepage, treating to acceptable standards before these are released from the industries, 

institutions, residential and commercial areas.     
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Key Priorities  
Generate baseline data with terrain analysis (contour/slope/ gradient/aspect, etc.), including 

comprehensive land classification, catchment demarcation, river networks, lakes and water bodies, 

forest coverage, etc .  

Assessment of the water resources is the first step in understanding the state of water resources. This 

state is essential for all water resource related  activities such as efficient management of the resources, 

planning of the water resource for future use, re-adjustment of water use plans considering  the 

changed supplies and demands etc. 

Baseline assessment consists of  

(i) A hydrologic study to establish the likely natural water availability of the basin/region/area;  

(ii) Monitoring of Ground water level and quality  

(iii) Estimation of surface runoff and Evapotranspiration  

(iv) Spatial Distribution and Seasonal Variability of precipitation and number of dry days  

(v) Monitoring of steam level and flow 

(vi)  An assessment of the resultant flows that would continue to be available in future 

(vii)   Estimate available catchment areas and basin studies to evaluate the actual scenario of water 
availability 

(viii) Undertaking study on Glaciology, Snow Hydrology, River hydrology and sedimentation 

(ix) Deciding on the acceptability of the resultant flows from the environmental and cultural aspects, 
and changing the water use plans to obtain an acceptable situation. 

Such data information will help in ground water, surface water vulnerability mapping and framing plan 

for integrated water management.  

 

Promoting and implementing water use efficiency measures  

Implementing water use efficiency has been accorded with the highest priority under national water 

mission. Following are the measures proposed to be undertaken as a part of the priority action: 

(i) Mandating water audit across industrial and commercial sector to benchmark unit wise water 
usage and enforcing adaptation of water conservation measures. 

(ii) Introduction of water metering across domestic, industrial and commercial sector to ensure 
judicious usage of water.  

(iii) Creating awareness amongst the farmer group towards judicious use of water and promoting 
sprinkler/deep irrigation system, lowering evapotranspiration. Farmer should also be trained over 
computing water requirements of crops and build capacity towards applying as much water as 
needed and not irrigate randomly rather follow a proper schedule. Promoting System of crop 
intensification and achieving water use efficiency across agriculture sector. 
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(iv) Water recycling (including recycling of tail end water for irrigation)/reuse  

(v) Canals should be ensuring canals are free from seepages. 

Develop hydrological models for different seasons and calibration with the existing data 

Planning adaption or DRM measures requires consistent monitoring, archiving (including past weather 

data information) and analysis of the weather related parameters so as to assess the variation/trends in 

the meteorological cycle and project future climate scenario using Global Circulation Models (GCMs). On 

regional basis GCMs are down scale to Regional Climate Models called RCMs. The study should also 

include data collection programme about the hydraulic parameters in the three sub-basins in the State. 

The Soil and Water Assessment Tool (SWAT) model usually used to predict the hydrological response of 

the basin catchment to the natural inputs (meteorology) as well as manmade interventions (irrigation 

etc) can also be used for the study.   

The weather and basin level hydrological data parameters will be used to develop the hydrological 

model under short; medium and long term scenario. Hydrological models give the hydrological 

forecasting of stream flows. These models are also used for flood forecasting of stream flows. These 

models are also used for flood forecasting and lean period discharges. The projections of variability in 

the hydrological cycle will be used to develop the hazard risk vulnerability and plan adaptation 

measures. The hydrological model developed will be calibrated on time to time basis based on the 

continual monitored data parameters so to facilitate projection with lowest error.     

 

Comprehensive water budgeting in lieu of the current and future demand from domestic supply, 

irrigation, industry, tourism and for other sectors 

The total water balance of the state, its basins, sub-basins, areas etc. depicting the quantified hydraulic 

cycle is the main tool for understanding the water situation. Water budgeting should be based on this 

hydraulic cycle and inter-action between rain water, surface water, ground water, evaporation etc. It is 

therefore essential that water budgeting be carried out to chalk out efficient planning for   

 

Monitoring river flows and mapping of flood and drought zones 

Using the river geometry and the flood area maps, it is possible to judge the discharges at any point of 

the stream network. For this, the digital elevation model (DEM) would have to be linked to the flood 

flow model. After the model gets validated in the process, flood prone areas for a given flood frequency 

could be mapped from the model, for the changed hydraulics. This would be an aid to planning or 

modifying the flood protection works. Again, the proposed flood management plan can be studied on 

the model. If, an unsteady flow model is linked to the topography, effects of these, on the upstream and 

downstream, can be studied. 

 

Formulate comprehensive rejuvenation plan for Dal Lake, Mansar Lake, Manasbal Lake, Pangong Lake 

and all other major lakes 

Lakes are the essential source of surface water which suffice the domestic and drinking water 

requirement in the state. Moreover these lakes are also main areas of tourist attraction. Shrinkage and 

deterioration of the lakes and water qualities along with encroachment and choking of drainage system 

might force  
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Assessment and Implementation of rain water harvesting and artificial recharging of ground water 

Artificial Recharging of Ground water  

The artificial recharge to ground water aims at augmentation of ground water reservoir by modifying 

the natural movement of surface water utilizing suitable civil construction techniques. Artificial 

recharging facilitate to enhance the sustainable yield in areas where over-development has depleted the 

Aquifer, Conservation and storage of excess surface water for future requirements, improve the quality 

of existing ground water through dilution, remove bacteriological and other impurities from sewage and 

waste water so that water is suitable for re-use. To facilitate ground water recharging it is essential to 

identify  

 Availability of non-committed surplus monsoon run off in space and time. 

 Identification of suitable hydrogeological environment and sites for creating subsurface 
reservoir through cost effective artificial recharge techniques  

As a first step towards identification of suitable sites following studies are proposed: 

(i) Identification of Areas : identification of areas should be carried out in  

 Areas where ground water levels are declining on regular basis. 

 Areas where substantial amount of aquifer has already been desaturated. 

 Areas where availability of ground water is inadequate in lean months. 

 Areas where salinity ingress is taking place. 

(ii) Identifying site suitability through following studies  

 Hydrometeorological Studies to decipher the rainfall pattern, evaporation losses and 
climatological features 

 Hydrological Studies to ascertain the availability of source water for the purpose of recharging 
the ground water reservoir. Four types of source water may be available for artificial recharge 
viz. In situ precipitation on the watershed,  Surface (canal) supplies from large reservoirs located 
within basin,  Surface supplies through trans basin water transfer,  Treated municipal and 
industrial wastewaters. 

 Soil infilteration studies  

 Hydrogeological study of the area relating to rock units, their ground water potential and general 
pattern of ground water flow and chemical quality of water in different aquifers including aquifer 
geometry 

 Geophysical studies  

 Chemical quality of source water  

 Assessment of Sub-Surface Potential For Ground Water Recharge 
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Based on the identification of the area that are water stressed and possessing lower ground water level 

ten locations will be selected based on the assessment of quality of the soil, hydrogeology and 

hydrology and the level of vulnerability and artificial recharge be carried out.  

 

Rainwater Harvesting  

Rain water harvesting is the technique of collection and storage of rain water at surface or in sub-

surface aquifers, before it is lost as surface run-off.  

Following are the measure proposed as part of the action plan  

(i) Developing policy and incentives framework towards promoting rainwater harvesting in urban areas 
and new construction. 

(ii) Training of architect, urban local bodies and builders over the technology of rain water harvesting. 

(iii)  Implementation of pilot and demonstration project in urban and rural areas  

(iv) Undertaking study of the water stressed area with declining ground water level and substantial 
amount of aquifer being de-saturated and demarcating areas for undertaking rain water harvesting 
project. Following are the  important aspects to be looked into for rain water harvesting: 

 Hydrogeology of the area including nature and extent of aquifer, soil cover, topography, depth 
to water level and chemical quality of ground water. 

 The availability of source water, one of the prime requisite for ground water recharge, basically 
assessed in terms of non-committed surplus monsoon runoff. 

 Area contributing run off like area available, land use pattern, industrial, residential, green belt, 
paved areas, roof top area etc. 

 Hydrometerological characters like rainfall duration, general pattern and intensity of rainfall. 

Following are the technologies proposed under the action plan in urban and rural areas subjected to 

suitable satisfaction of the ground condition: 

Urban Areas 

 Roof Top Rain Water /Storm run off harvesting through 

o Recharge Pit 

o Recharge Trench 

o Tubewell 

o Recharge Well 

Rural Areas 

 Rain Water Harvesting through 

o Gully Plug 

o Contour Bund 

o Gabion Structure 
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o Percolation tank 

o Check Dam/ Cement Plug/ Nala Bund 

o Recharge shaft 

o Dugwell Recharge 

o Ground Water Dams/Subsurface Dyke 

Emphasize the awareness and capacity building for conservation, concern and co-management of 

water 

Creating awareness over the necessity of water conservation and propagating benefits in terms of 

reducing water purification and sewer cost, less electrical energy use for pumping, environmental and 

social benefits and preservation of ground water reserves is the essential steps towards planning water 

management and ensuring water use efficiency. In this context it is important to encourage schools to 

help develop and promote a water conservation ethics among children and also engage civil society 

organisations  in imparting awareness. 

 

Dealing with flood and Drought in the changing climate scenarios 

Flood or Drought can derail the development trajectory currently in place in the state. Prolonged 

drought conditions can be harmful to the agriculture yield. State has to manage such conditions by 

development of irrigation system, ground water development, water harvesting, changing cropping 

pattern, adopting integrated farming systems. Studies in various regions with regard to climate change 

scenarios have indicated over increased frequency or probability of floods. Flood causes extreme 

damage to the human life and infrastructure and is therefore highly essential that the extreme event be 

judiciously managed so as to lower the impact on livelihood. 

To control or reduce the impact of extreme hydrological event like drought or flood it is essential that 

adaptation measures be planned to identify and recue the impact of climate variability.  

1. Developing hydrological forecasting models for floods and lean period flows and fitting the models 

and calibration of the model with the existing data. 

2. Linking digital elevation models for low lying areas with hydrological models to understand flood 

situations under different Scenarios 

Drought Related Measures  

3. Completion of on-going Irrigation projects (major, medium minor schemes) with the help of control 

funding / assistance central. 

4. Renovation of existing irrigation Schemes  

 Major and medium schemes  with Central Assistance 

 Minor irrigation schemes within State funding  

5. Development of ground water/irrigation and Drinking Water to cover all the area which is not 

reachable by surface water. 
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6. Implementation of rehabilitation of water bodies by desalting and raising the capacity of their 

reservoirs by gated arrangements,. The stored water to be useful for drought management in the 

cropped area. 

7. Developing crop varieties considering the rise in air temperatures and intermittent drought 

conditions.    

Flood Related Measures  

8. Preparation/ revision of Master Plans for flood protection with changed flood scenarios due to 

climate change. Some efforts for preparation of master plans for floods control and management in 

the Jhelum and Chenab basins have been carried out by the State government with the help of 

Central Water Commission. Considering the projections of enhanced magnitudes of floods due to 

Climate Change efforts, these masters plan may be revised and revised. 

9. Urban storm water drainage improvements- guidelines to be framed to facilitate Implementation 

of various schemes under JNURM central assistance. Increased frequency of floods, urban drainage 

congestion may pose bigger problems. Studies should be carried out with the help of CWC for 

improved drainage designs for urban areas. Strict measures for cleaning of drainage and waterways 

and removal of encroachments and acquisition of land/ properties for effecting proper drainage 

measures are enforced through legal and procedural changes. 

10. Designing and planning of Implementation of non – structural measure for flood management, and 

storage of water in numerous depressions and lakes.  

11. Development of flash flood forecasting system based on the alerts from Automatic Rain gauges. 

12. Dam Break or Embankment break studies to be done routinely with the help of CWC, NIH and 

CWPRS. 

Reducing impact of increased erosion and sedimentation  

Whereas losses consequent to floods generally occur only in crop season, the losses due to 

sedimentation of fertile lands, bank erosion and changing course of river lead to loss of productive 

lands. The land erosion and deposition by sedimentation is likely to be accentuated in the climate 

change scenario because increasing flood frequencies will cause land erosions, and rainfall intensities 

may erode soil for the upper catchments. In the flood control & management master plan, river training 

and erosion control measures should also be studied and implemented. A master plan for soil 

conservation measures and catchment area treatment should be prepared for time bound 

implementation.   It is also recommended to develop a universal Soil loss model depicting erosion and 

sediment transport and actuate the above model for changed rainfall regime due to Climate Change. It 

is also recommended to develop a master Plan for soil conservation measure and catchment area 

treatment and implementation.
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Key Priorities: 

Sl. 
No. 
  

Title 
  

Organizations 
 

Budget (Rs. In Lakhs) Source of Funding 
 Existing Additional Total 

1 Generate baseline data with terrain analysis 
(contour/slope/ gradient/aspect, etc.), with 
comprehensive land classification with 
catchment demarcation, river networks, 
lakes and water bodies, forest coverage, etc   

PHE, Irrigation and 
Flood control 
department 

0.00 80.00 80.00  MOWR, CWC, CGWB,  
Govt of India, and  
 other external agencies  

2 Promoting and implementing water use  
water use Efficiency measures  

PHE, Irrigation and 
Flood control 
department , Housing 
and Urban 
Development 
Department, MOWR, 
CWC, CGWB , 
Agriculture  

0.00 120.00 120.00 MOWR, CWC, CGWB,  
Govt of India, and 
 other external agencies 

3 Develop hydrological models for different 
seasons and calibration with the existing data 

PHE, Irrigation and 
Flood control 
department , MOWR, 
CWC, CGWB 

0.00 80.00 80.00 MOWR, CWC, CGWB,  
Govt of India, and 
 other external agencies 

4 Comprehensive water budgeting in lieu of 
the current and future demand from 
domestic supply, irrigation, industry, tourism 
and for other sectors 

PHE, Irrigation and 
Flood control 
department, Industry 
and Commerce 
department 

0.00 120.00 120.00 MOWR, CWC, CGWB,  
Govt of India, and 
 other external agencies 

5 Monitoring river flows and mapping of flood 
and drought zones 

PHE, Irrigation and 
Flood control 
department 

0.00 120.00 120.00 MOWR, CWC, CGWB,  
Govt of India, and 
 other external agencies 

6 Formulate comprehensive rejuvenation plan 
for Dal Lake, Mansar Lake, Manasbal Lake, 
Pangong Lake and all other major lakes 

Lake Development 
authority, Housing and 
Urban Development 
Department 

0.00 560.00 560.00 MOWR, CWC,  
Govt of India, and 
 other external agencies 

7 Assessment and Implementation of rain PHE, Housing and 0.00 2080.00 2080.00 MOWR, CWC, CGWB,  
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Sl. 
No. 
  

Title 
  

Organizations 
 

Budget (Rs. In Lakhs) Source of Funding 
 Existing Additional Total 

water harvesting and artificial recharging of 
ground water 

Urban Development 
Department, Rural 
development 
Department  

Govt of India, and 
 other external agencies 

8 Emphasize the awareness and capacity 
building for conservation, concern and co-
management of water 

PHE, Housing and 
Urban Development 
Department 

0.00 100.00 100.00 MOWR, CWC, CGWB,  
Govt of India, and 
 other external agencies 

9 Dealing with flood in the changing climate 
scenarios. 

PHE, Irrigation and 
Flood control 
department,  MOWR, 
CWC, CGWB, Revenue 
and Relief department  

0.00 3000.00 1000.00 MOWR, CWC,  
Govt of India, and 
 other external agencies 

10 Reducing impact of increased erosion and 
sedimentation  

Irrigation and Flood 
control department , 
NIH, Agriculture 
Department  

0.00 500.00 500.00 MOWR, MoAgri,  
Govt of India, and 
 other external agencies 

   0.00 6760.00 6760.00   

 
 
Comprehensive list of Actions:  
 

Sl. 
No. 

Title Organizations Priority Type Scale Nature Time 
Frame 

1 Generate baseline data with terrain analysis 
(contour/slope/ gradient/aspect, etc.), with 
comprehensive land classification with catchment 
demarcation, river networks, lakes and water bodies, 
forest coverage, etc   

PHE, Irrigation and Flood control 
department 

H AD S RS ST 

2 Promoting and implementing water use  water use 
Efficiency measures  

PHE, Irrigation and Flood control 
department , Housing and Urban 
Development Department, 

H Ad, 
MI 

S RS, PA, 
DP, IP, 
CB, 

MT 
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Sl. 
No. 

Title Organizations Priority Type Scale Nature Time 
Frame 

MOWR, CWC, CGWB , 
Agriculture  

OM 

3 Develop hydrological models for different seasons and 
calibration with the existing data 

PHE, Irrigation and Flood control 
department , MOWR, CWC, 
CGWB 

H AD S RS M 

4 Comprehensive water budgeting in lieu of the current and 
future demand from domestic supply, irrigation, industry, 
tourism and for other sectors 

PHE, Irrigation and Flood control 
department, Industry and 
Commerce department  

H AD S RS M 

5 Monitoring river flows and mapping of flood and drought 
zones 

PHE, Irrigation and Flood control 
department 

H AD S RS L 

6 Formulate comprehensive rejuvenation plan for Dal Lake, 
Mansar Lake, Manasbal Lake, Pangong Lake and all other 
major lakes 

Lake Development authority, 
Housing and Urban Development 
Department 

H AD A RS, PS, 
DP, 
OM 

L 

7 Assessment and Implementation of rain water harvesting 
and artificial recharging of ground water 

PHE, Housing and Urban 
Development Department, Rural 
development Department  

H AD S RS,PS, 
DP, IP, 
CB, 
OM 

M 

8 Emphasize the awareness and capacity building for 
conservation, concern and co-management of water 

PHE, Housing and Urban 
Development Department 

H AD, 
MI 

S RS, CB M 

9 Dealing with flood in the changing climate scenarios. PHE, Irrigation and Flood control 
department,  MOWR, CWC, 
CGWB, Revenue and Relief 
department  

H AD S RS, DP M 

10 Reducing impact of increased erosion and sedimentation  Irrigation and Flood control 
department , NIH, Agriculture 
Production Department  

H AD S RS, IP M 

11 Generation of baseline data on the rainfall pattern and its 
futuristic changes in view of climate change including trend 
analysis on temperature, snowfall and extreme events on 
the basis of meteorological data with IMD and CWC 

Irrigation and Flood control 
department 

M AD S RS L 

12 Evaluation of the changes in permanent snow line and 
glaciers in this region 

Climate Change Cell, Science and 
technology department   

M AD S RS L 
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Sl. 
No. 

Title Organizations Priority Type Scale Nature Time 
Frame 

13 Develop the climate change scenario in terms of water 
resources 

Climate change cell , Irrigation 
and Flood control department 

M AD S RS L 

14 Study of temperature change to assess the present day 
evaporation loss and its futuristic scenario  

Climate change cell , Irrigation 
and Flood control department 

M AD S RS L 

15 Study on seepage loss Irrigation and Flood control 
department, PHE 

M AD S RS, PS M 

16 Assessment of possible canal lining to minimize seepage Irrigation and Flood control 
department, PHE 

M AD S RS, PS M 

17 Set up a fully equipped water analysis laboratory for all 
possible parameters of water quality 

PHE M AD S DP, IP L 

18 Comprehensive assessment and zonation of level of water 
pollution defining their specific source like type of industry, 
domestic, tourism, agriculture and also excess 
sedimentation through natural processes 

PHE, Housing and Urban 
Development Department , 
Agriculture Production 
Department 

M AD S RS, PA L 

19 Regulate land use conversion to restrict the congestion in 
natural water infiltration for groundwater recharge 

PHE, Revenue and Relief 
department 

M AD S RS, PA M 

20 Explore and adopt the water efficient farming techniques 
and crop varieties 

Irrigation and Flood control 
department, Agriculture 
Production Department 

M AD S RS, DP, 
IP 

M 

21 Zonation of the districts in terms of water availability PHE, Housing and Urban 
Development Department , 
Agriculture Production 
Department, Irrigation and Flood 
control department, 

L AD S RS, DP, 
IP 

L 

22 Evaluate the potential waterways for transportation/ 
communication 

Tourism Department , Housing 
and Urban Development 
Department 

L AD S RS, DP,  L 

23 Community training for basic water quality estimation with 
simple test kits     

PHE L AD S RS, CB,  M 

 
Priority  H ð High, M ð Medium, L ð Low;  

Type MI - Mitigation, AD ð Adaptation;  
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Scale S ð State-wide, A ð Particular / Focused Area 

Nature RS - Research Study, PA - Policy Action, PS - Pre-investment Study, DP - Demonstration Project, IP - 
Investment Project, CB - Capacity Building, OM - Regular Operation & Maintenance;  

Timeframe ST ð Short-term, MT - Medium Term, LT ð Long term  

  

 
 


