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Introduction

Various beneficial functions of wetlands include life
sustaining processes like water storage (domestic,
agriculture, industrial usage) protection from storm and
floods, ground water recharge, storage for nutrients,
erosion control and stabilisation of local climate
(temperature, rainfall) and thus helps in maintaining
ecological balance.

Water Resource Map of Jammu & Kashmir

ecological balance.

During the recent past wetlands have been recklessly
destroyed to create land for ‘development’ and only in
recent years their uses and values have begun to be
understood and appreciated.



Wetland statistics





DAL LAKE ENVIRONS



CLASS NAME

Area (hectares)

1969 1980 1992 2001 2008 Area change

(1969-2008)

Agriculture 4350.52 2717.17 2141.96 2242.43 1936.26 -2414.26

Aquatic veg 510.53 777.07 335.51 931.20 1226.82 716.29

Bare Land 260.00 96.33 126.47 147.53 -147.53

Builtup 1306.80 1184.81 2023.12 2374.21 3020.68 1713.89

LULC CHANGES AROUND DAL LAKE (1969-2008)

Builtup 1306.80 1184.81 2023.12 2374.21 3020.68 1713.89

Fallow Land 333.18 174.73 172.57 89.29 134.80 -198.38

Forest 208.46 145.55 137.70 89.81 86.77 -121.69

Grasslands 58.05 253.93 334.11 237.62 214.02 155.97

Horticulture 1737.21 2406.59 1498.72 1977.04 2109.72 372.51

Plantation 1004.90 1807.14 2878.91 1680.95 1044.42 39.52

Stream Bed 72.00 50.97 46.18 50.63 42.30 -29.69

Water 1455.75 1259.41 1332.27 1237.74 1074.05 -381.70



Hydrological Process 
Year Change 

(Tons/Yr)
1992 2005

Runoff (mm)
329.07 341.34

+12.27 (mm)

Erosion 1302.29 1953.66 +651.37

Sediment 232.45 354.65 +122.2

CHANGES IN NUTRIENT LOADING OF DAL LAKE (1981-2008)

Sediment 232.45 354.65 +122.2

NUTRIENT LOADS

Total Nitrogen (TN) 2037.13 2381.7 +344.57

Dissolved Nitrogen (DN) 1661.99 1865.87 +203.8

Total Phosphorus (TP) 166.02 238.3 +72.28

Dissolved Phosphorus (DP) 60.89 76.19 +15.3





Water Tower of Asia



Changes in Jhelum Cryosphere

Total Glacier area in 

1969 (sq. Km)

Total Glacier area 

1992 (Sq. Km)

Total Glacier area 

2001(sq. Km)

Total Glacier area 

2010 (Sq. Km)

45.63 41.74 38.96 38.48



Change in Glacier Extent



Over all Change in Glacierized Area 

(Suru basin)
Categories

(sq. km)

No. of 
Glaciers

Area 
1969

(sq. km)

Area 
2001

(sq. km)

%age 
Change

<= 2 172 80.04 55.20 31.04

> 2 & <= 5 28 89.25 67.21 24.70

> 5 15 398.36 351.99 11.64

Total 215                  567.65       474.39        16.43%

Glacier Area Lost = 93.26 Sq. kmGlacier Area Lost = 93.26 Sq. km









Land System Changes in Jhelum

CLASS NAME 1972 AREA (HA) 1992 AREA (HA) 2008AREA (HA)

FOREST 485473.31 464798.36 391368.55

AGRICULTURE 337788.45 301094.00 269138.93

PLANTATION 92240.15 89443.34 85876.76 

HORTICULTURE 17954.44 28858.26 71899.18

WATER 12795.11 11024.42 6827.09

RIVER BED 9899.81 9812.22 7512.82

AQUA_VEGETATION 3981.44 7503.56 11729.20

BUILT-UP 578.07 5914.96 21432.81





Land System Change Projections
(2001-2020)





LULC  2001-2020



Water Demand in Srinagar City



Erosion Risk Map of Jhelum BasinErosion Risk Map of Jhelum Basin



Level of Erodibility Area sq km                              Area%

JHELUM BASIN EROSION RISK VULNERABILITY

Very Low Erosion                            93.83                                               0.59

Low Erosion                                     1064.2                                             6.74

Moderate Erosion                            7031.28                                           44.4Moderate Erosion                            7031.28                                           44.4

High Erosion                                    5845.8                                             36.9

Extremely high Erosion                  1800.9                                             11.3

Total 15836 100.0



Chemical 

components

1982 2002 Change

NH4-N(µg/l) 14.9 85.0 70.1

NO3-N(µg/l) 44.7 317.0 272.3

Change in physico-chemical characteristics of river Jhelum 

(1982–2002)

NO3-N(µg/l) 44.7 317.0 272.3

PO4-P(µg/l) 17.5 40.0 22.5

Total P (µg/l) 55.9 228.0 172.1

Cl (µg/l) 11.9 13.5 1.6

Ca (µg/l) 23.7 56.5 32.8

Mg (µg/l) 2.8 22.0 19.2



Observed Stream Flow Changes
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Name of the Test

DACHIGAM (yearly)

Test Static   a=0.1 a=0.5 a=0.01 Result

Mankendall -3.787 1.645 1.96 2.576 S (0.01)

Spearman’s Rho -3.449 1.645 1.96 2.576 S (0.01)

Linear Regression -4.468 1.687 2.025 2.713 S (0.01)

Test Type DACHIGAM (Seasonal)

Season Test statistic a=0.1 a=0.05 a=0.01 Result

Mann-Kendall

Winter -2.901 1.645 1.96 2.576 S (0.01)

Spring -3.577 1.645 1.96 2.576 S (0.01)

Summer -3.449 1.645 1.96 2.576 S (0.01)

Spearman's 

Rho

Winter -2.698 1.645 1.96 2.576 S (0.01)

Spring -3.507 1.645 1.96 2.576 S (0.01)

Summer -3.231 1.645 1.96 2.576 S (0.01)

Linear 

Regression

Winter -3.06 1.687 2.025 2.713 S (0.01)

Spring -4.402 1.687 2.025 2.713 S (0.01)

Summer -3.984 1.687 2.025 2.713 S (0.01)
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Observed Stream Flow Changes
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Name of the Test DAKIL (yearly)

Test Static   a=0.1 a=0.5 a=0.1 Result

Mankendall 1.478 1.645 1.96 2.576 NS

Spearman’s Rho 1.544 1.645 1.96 2.576 NS

Linear Regression
1.337 1.687 2.025 2.713 NS

Test Type DAKIL (seasonal)

Season Test statistic a=0.1 a=0.05 a=0.01 Result

Mann-Kendall

Winter 1.27 1.645 1.96 2.576 NS

Spring 1.934 1.645 1.96 2.576 S(0.1)

Summer 2.4 1.645 1.96 2.576 S(0.05)

Spearman's Rho Winter 1.497 1.645 1.96 2.576 NS

Spring 2.185 1.645 1.96 2.576 S(0.05)

Summer 2.771 1.645 1.96 2.576 S(0.01)

Linear Regression Winter 1.065 1.687 2.025 2.713 NS

Spring 2.259 1.687 2.025 2.713 S(0.05)
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50 km50 km22 RCM data downscaled to 10 kmRCM data downscaled to 10 km22 gridsgrids



ANNUAL AVERAGE MAXIMUM TEMPERATUREANNUAL AVERAGE MAXIMUM TEMPERATURE
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ANNUAL AVERAGE MINIMUM TEMPERATUREANNUAL AVERAGE MINIMUM TEMPERATURE
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Validation of mean maximum tempValidation of mean maximum temp
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The maximum mean annual temperature is

projected to increase by 20 C (± 0.9) from

2011 to 2040 and 3.380 C (±1.17) from 2040

to 2099.

The minimum mean annual temperature is

projected to increase by 2.33 0C (± 0.61)projected to increase by 2.33 C (± 0.61)

from 2011 to 2040 and 2.750C (± 0.88) in

2040 to 2099.

The annual precipitation is likely to decrease by

about 13.1 % from 2011- 2040 and 4.07 % from

2040-2090 respectively.



IN CONCLUSION …..

THETHE OBSERVEDOBSERVED ECOLOGICALECOLOGICAL ANDAND SOCIOSOCIO--

ECONOMICECONOMIC CHANGESCHANGES ANDAND THETHE COSNEQUENTCOSNEQUENT

CHANGESCHANGES ININ THETHE HYDROLOGICALHYDROLOGICAL ANDAND

ECOLOGICALECOLOGICAL PROCESSESPROCESSES ININ THTH JHELUMJHELUM BASINBASIN

HAVEHAVE ADVERSELYADVERSELY AFFECTEDAFFECTED ITSITS FUNCTIONALITYFUNCTIONALITY
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HAVEHAVE ADVERSELYADVERSELY AFFECTEDAFFECTED ITSITS FUNCTIONALITYFUNCTIONALITY

ANDAND ECOSYSTEMECOSYSTEM SERVICESSERVICES

THERETHERE ISIS AA NEEDNEED FORFOR AA ROBUSTROBUST BASINBASIN SCALESCALE

ACTIONACTION PLANPLAN BASEDBASED ONON THETHE INTEGRATEDINTEGRATED

ANALYISANALYIS OFOF ALLALL THETHE RELEVANTRELEVANT FACTORSFACTORS ANDAND

PROCESSESPROCESSES THATTHAT AFFECTAFFECT THETHE RIVERRIVER SYSTEMSYSTEM



Thank youThank you
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Thank youThank you


