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I. INTRODUCTION 

 

Ancient Sanskrit texts mentioned Dal Lake as Mahasar. 

The Mughal rulers of India designated Srinagar as their 

summer resort; they developed Dal in Srinagar with 

enchanting Mughal gardens and pavilions as enjoyable and 

pleasant resort. Dal lake is a world famous water body and 

referred as lake par excellence by sir walter Lawrence. Dal is a 

shallow, entropic, and semi-urban lake situated in the heart of 

Srinagar city. Its latitude is 34
0
 18‟North and longitude 74

0
 

91‟East at an average altitude of 1,583 metres. After the 

independence of India, the Kashmiri Hanji built, owned and 

maintained houseboats, and developed floating gardens to 

produce valuable commodities for the market, which in forth 

coming years become centre of their livelihood. The first 

attempt to restrict construction in Dal lake and its peripheral 

area was done by Dogra Maharaja of Kashmir and this law 

was scraped by British empire and allowed construction of 

houseboats in and around dal lake which favoured a famous 

quotation of little piece of England afloat on Dal. In the course 

of time houseboats close to Dal began to provide 

accommodation to tourists in Srinagar, which ultimately, 

become full flourished industry and an economical service in 

Srinagar. The magnificent and pleasant view resulted in the 

universal epithet, “jewel in the crown of Kashmir”. The lake is 

located in the  foothills of the Shankracharya hills, called 

Zabarwan mountain valley, with a catchment area covering 

316km
s 

(122sq miles) the lake stretches between east and 

north of Srinagar city  covering an area of 18 km
2
(6.9miles

2
). 

By including the floating gardens of lotus blooms, an 

estimated figure of 22-24km
2
 is mentioned. Dal Lake is 

divided into five basins and navigational channel for 

transportation links connects these basins. The interconnected 

basins are; the Nehru park basin, the Nishat basin, the Barari 

Nambad basin, the Hazratbal basin, and the Nagin basin. The 

deepest point is in Nagin lake 6 meters (20 ft) and shallowest 

at Gagribal with an elevation of 1,583 meters. The flat bed 

ratio is the maximum and minimum depth ratio between two 

seasons and is about 0.25-29.The average length of lake is 

7.44 km and width of 3.5 km, At the foothill of Shankaracarya 
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2015. Total number of physio-chemical parameters was restricted to 15 and its analysis was carried out in five basins. 

Each basin was divided into two sampling stations for monitoring purpose, so the number of sampling stations was 10. 

Anthropogenic activity, sewage and urbanization were main causative agents for the deteriorating quality of water which 

is the real essence of life and property. The present work highlights the deteriorating quality of water and provides “water 

quality index” in a simplified way for reference purpose and as a reliable picture of water quality. Few of the parameters 

were analyses at sampling sites immediately and rest of them were carries out in laboratory.results of all major 

parameters indicate that Dal Lake has become a biological sink for refuge, ions, slit and human interference. 

 

 



 

 

 

Page 273 www.ijiras.com | Email: contact@ijiras.com 

 

International Journal of Innovative Research and Advanced Studies (IJIRAS) 

Volume 3 Issue 11, October 2016 

 

ISSN: 2394-4404 

and Zabarwan, restrictions on the flow of the lake resulted in 

marshy lands on the peripheral zone and these marshy lands 

have been converted into large residential complexes. 

The lake is classified under the sub-tropical lake category 

as ‟warm monomictic‟ the perennial flow from Dachigam- 

Telbal Nallah, Dara Nallah and number of small streams are 

the permanent feeding source to the Dal lake. No substantial 

spring source is worth mentioned, but during summer snow of 

the catchment area from higher reaches melts down and results 

in small streams which joins themselves and forms inflow into 

the lake. The maximum discharge of Telbal Nallah is 

estimated as 291.9 million cubic metres, accounting for 80% 

contribution and 20% from other sources. Dal Lake is the 

second largest in the state, and also commercial centre of 

Hanjis for fishing and harvesting Hydrophytes and its 

products. 

The shore line encompassed by a boulevard road lined 

with Mughal gardens, houseboats and hotels. During winter 

chilling temperature up to -11
o
c results in freezing. The two 

outlets of the lake are Amir Khan Nallah and Dalgate that 

connects the lakes of Nagin and Anchar Lake. The outflow 

from these outlets has been estimated as, 275.6 million cubic 

metres. Weir and lock system is used to control the Dalgate. 

Huge quantity of untreated sewage and superfluous fertilizers   

from inlet channels produces algal blooms and various types 

of macrophytes which ultimately results in eutropication. 

These fertilizers and untreated sewage has become nuisance 

for fish, boating and also slit load reduces carrying capacity of 

the lake. For the purpose of restoring ecological stability and 

biological monitoring LAWDA (Lake and waterways 

development authority under state government is undergoing 

deseeding, deweeding, and dredging. Massive investment of 

approximately US$275 million is being made by government 

of India to restore the lake in its original position. 

The special feature especially floating gardens are termed 

as „Rad‟ in Kashmiri language. The detached material from 

bottom of the lake is drawn to special places over wooden 

slabs. This anchored material; rich in nutrients provide 

noteworthy results in production of cucumber, melons and 

tomatoes. The yield is harvested early in season and supplied 

to city. In addition to this dal lake is a commercial source of 

fish. The common fish found in Dal Lake includes 

crossochelius latius, schizothorax niger, schizothorax 

curviformis, schizothorax esocunus, and economically 

important cyprinus carpio specularis. Fishing is the second 

largest industry and a permanent source of livelihood for many 

people residing over peripheral area of Dal. Fishing is done by 

locally manufactured net, as an average catch constitutes 70% 

carp, 20% schizothorax and other 10% species. The gradual 

increase in pollution load results in decline of fish harvest and 

extinction of endemic verities of fish. The cause for such 

deterioration should be addressed and immediate measures 

taken. Water quality has deteriorated due to intense pollution 

and the original size of lake shrinks day by day due to heavy 

slit load and also by encroachment of water channels. The rate 

of shrinking from 22 square kilometres to 18 square 

kilometres is matter of concern. Deforestation of catchment 

area enhances slit load and untreated sewage water adds to the 

deterioration, combined with the solid waste from houseboats. 

Furthermore, nitrogen and phosphorus-rich run- off leads to 

eutrophication. 

Under the financial assistance of government of India a 

multidisciplinary team of experts have prepared a detailed 

project report entitled “Conservation and Management of Dal” 

a responsible management plan to achieve environment 

sustainability. Dal Lake is centre of attraction and a summer 

resort. Harvesting of food and fodder plants are carried out in 

Dal Lake as a surplus activity to support and keep available 

processed food for people and animals. Weeds are extracted 

and converted into compost to boost gardens. It also serves as 

a flood channel and reservoir for Jhelum. Winter sports 

including snow skiing is done especially during severe winter 

and also water support canoeing is practised on the lake. 

The famous and fabulous landmark in Dal Lake is an 

island called char chinare (platanus orientalis). Char chenar in 

Urdu language means four chinar trees. Nageen Lake remains 

a point of discussion for few, and a debatable part, whether to 

consider it as a separate or a part of Dal Lake. The strong fact 

to support the argument for its inclusion with Dal Lake is a 

causeway which permits bikers and walkers to enter the lake 

premises. It carries a pipeline to the eastern part of Srinagar 

city. The lake is bounded by the shankaracharya hill on the 

south and Hari parbat on the west. The famous Mughal 

Gardens of Kashmir Naseem Bagh, Shalimar, Nishat and 

Cheshms Shahi are situated on the bank of Dal Lake. Bode 

Dal is characterised by the presence of famous Shrine of 

Hazaratbal in Naseem Bsgh as well as Kashmir university. In 

spite of scenic beauty Dal Lake is remarkable in having 

majestic mountains in its backdrop. Dal Lake is also called as 

“Liquid heart” of Srinagar, the summer capital of Jammu and 

Kashmir surrounded by mushroom growth of hotels which 

attracted the attention of various ecologists, keeping in view 

the ecological and socio-economical importance of the lake. 

According to report prepared by the University of Roorkee‟s 

Alternate Hydro Energy Centre, the major contributor of 

pollution is sewage which brings Nitrogen and Phosphorus 

and changes chemical and physical properties of Dal water. 

Fifteen major drains of city open into the Dal Lake. In contrast 

to the Dal dwellers with twelve hundred houseboats are 

responsible only to three percent pollution. However, the 

biggest culprit is untreated sewage water. Total quantity of 

phosphorus from all sources to the Dal Lake is 156.62 tons. 

Inorganic Nitrogen (in the form of No3-N and NH3-N) was 

estimated to be 241.18 and 77.609 likewise; 4.5 tons of total 

phosphate and 18.14 tons of nitrogen are added from non point 

sources to the lake.   Daily Excelsior, published on 

19/09/2012. Dal Lake “Delight of the World” has become a 

biological sink, where every kind of human interference and 

its waste ultimately finds its way, resulting in the accelerated 

growth of weeds and mineral concentration need to be 

preserved for generations to come. 

 

 

II. STUDY AREA 

 

Dal Lake is located in the eastern part of Srinagar, on the 

right bank of river Jhelum and is the main reservoir of 

watersheds in the city. One of the significant features of a Dal 

lake is its diverse nature of watershed, spread over 331 km
2
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with sub and secondary branching. The out washing of these 

watersheds bring contamination as they approach congested 

areas up to the mouth of the Dal Lake. Dal Lake is famous not 

only for its beauty, but also for its unique life style anywhere in 

the world. The inhabitant of Dal Lake called Hanjies had lived 

for centuries and is acclimatized with the harsh climatic 

conditions as well as complete infrastructure that help them to 

thrive well within it. The one and only life line of Srinagar city 

is unfortunately, under constant pressure as these Hanjies are 

also involved in land transformation and their focus on land 

expansion.  The Multi-basined Lake is having five main 

stations with evident geographical and morphological features. 

These basins include Bod Dal, Lokut Dal, Nageen, Gagribal 

and Hazatatbal. The two main outlets are Dal Gate and 

Pokhribal Nallah and also supplied by two main watersheds 

called Dhara Danihama and Dachigam. Dal Lake is second 

largest lake covering an area of 316 square kilometers in 

zabarwan mountain valley with diverse watershed. The main 

problem of these watershed and aquatic ecosystems is 

enrichment of nutrients from residential and catchment areas as 

well as, runoff from agriculture fields.  Catchment area of the 

lake stretches from North of Dal Lake to areas that border the 

lake on the north and covers an area of 337.44 km
2
. In this way 

multi-linage water source is under constant threat and the 

deteriorating quality of drinking water results in amalgamation 

of different diseases, and the constant anthropogenic pressure 

with its tremendous deterioration results in shrinkage of lake 

surface area. The average latitude of these sites varies from 34
o 

04
′
 54.8

′′
 North to 74

0
 52 

′
 34.8

′′
 E. The geographical 

coordinate of Dal Lake lies between 34
0
 07′ N, 74

0
 52′ E. 

 
Figure 1: Representing study area 

 

 

III. METHOD AND MATERIAL 

 

SAMPLING DESIGN AND SITE SELECTION 

 

The samples were collected between 9am to5pm and ten 

sites were selected, based on difference in geographical profile 

of the lake. Ten sampling stations were chosen within the lake 

for the study of physio-chemical characteristics of water. Two 

sampling stations (S1, S2), were chosen from Nageen basin 

near Houseboats directly fed by sewage from houseboats with 

an average depth of 2.75 meters. Site third and fourth (S3, S4), 

is situated in Nishat basin near LAWDA. This site is constantly 

disturbed during summer by manual deweeding process by 

local Hanjies. The average depth of this site is 2.65 meters. Site 

fifth and sixth (S5, S6), with average depth of 4.15 were 

chosen from Gagribal basin characterised by dense growth of 

macrophytes. In the same way two more sampling sites 

designated as site seventh and eighth (S7, S8), where chosen 

from floating gardens of Kandmohalla with an average depth 

of 2.9 meters. Another two sites where selected from Habak 

designated as site ninth (S9) with an average depth of 

2.95meters and last tenth (S10) site was selected from Dal gate. 

 

PHYSICO - CHEMICAL PARAMETERS OF WATER 

 

From all the ten stations, samples were collected 

seasonally in two replicates from 10 January 2014 to 20 

October 2015. Physico-Chemical parameters were analyzed by 

the following method of water chemistry as given in APHA 

(1995) and Adoni, A.D. (1985) Water samples were collected 

in 1 litre plastic cane with the help of Ruttner water sample 

from each station. At the sampling station analysis of some of 

the Physico-Chemical parameters were carried out 

immediately, which include air and water temperature, depth, 

transparency, pH, conductivity and TDS. 

 

 

IV. RESULT 

 

AIR TEMPERATURE 

 

The air temperature oscillated between 5 
0
C to 31.6 

0
C. 

The minimum temperature 5 
0
C was recorded at station S8 

winter. The maximum air temperature was recorded in June, at 

station 4. The air temperature showed highest peak in summer 

and showed declined trend towards the winter. 

 

WATER TEMPERATURE  

 

The range of surface water temperature was between, 3.4 

– 26.5
o
C. The lowest value was recorded at station 6 during 

winter and the maximum value was recorded at station 9 

during summer, the maximum temperature in summer may be 

regarded due to low water level, clear atmosphere and greater 

solar radiation as stated by Vyas (1986), the turbid water is 

likely to be warmer. 

 

TRANSPARENCY    

  

The transparency of the system showed narrow 

fluctuation and ranged between 0.5 – 6.3 cm. The lowest value 

was recorded in March at station 4 and maximum during 

winter at station 10.  

 

CONDUCTIVITY   

 

Conductivity ranged between 115 - 385 µmhos in surface 

water. The maximum value 385 µmhos was recorded at station 

4 during March, while as the minimum value 115 µmhos was 

recorded at station 5, Winter, Dakshini and Gupta (1984) 

reported its range 112.05 – 228.96 µmhos/cm in Badkhal 

Lake,  

 

PH 

 

The pH value ranged from 7 – 8.7. There was no 

appreciable variation in pH from station to station in the water 
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body. The highest value 8.7 was recorded at station 10 during 

October, whereas the lowest value 7 was recorded at stations 7 

in August. Ruttner (1931) noticed pH value as 8 in tropical 

water of Indonesian lakes. Nair et al. (1988) found a range 

from 7.8 – 9.0 in a village pond, Imalia Vidisha, M.P. In 

present study generally high values were found during winter 

season due to low water level in the lake.  

 

DISSOLVED OXYGEN  

 

In surface water DO oscillated between 3.2-8.2 mg/l. The 

maximum value 8.2 mg/l was registered at station 2 during 

spring, whereas the minimum value 3.2 was recorded at 

station 1 during summer. Khan et al. (1986) reported DO in 

the range of 6.05 - 9.38 and Tiwari (1988) reported 6.3 - 12.5. 

In lower lake, Bhatnagar (1984) found its range between 0.6 - 

1.4 in bottom water. 

 

CHLORIDE 

 

Chloride content ranged between 7 – 24 mg/l. The 

maximum value 24 mg/l was recorded at station 4 during 

summer. Whereas the minimum value 7 mg/l was recorded at 

station 6 in spring. According to Sreenivasan (1964) low 

chlorides 4 - 10 ppm indicate the purity of water and freedom 

from pollution, whereas high value of chloride is denoted as 

pollution of organic matter particularly that of animal origin, 

(Singh 1960, Sarkar and Rai 1964 and Verma 1969). 

 

TOTAL ALKALINITY  

 

Total alkalinity ranged between 47 – 373 mg/l. The 

maximum value 373 mg/l was recorded at station 1 during 

spring. Whereas the minimum value 47 mg/l was recorded at 

station 5 during August. Garg et al. (2009) reported alkalinity 

in the range of 64.25 – 146.24 mg/l in Ramsagar reservoir. 

  

TOTAL HARDNESS  

 

Total Hardness fluctuated between 38 – 496 mg/l. The 

maximum value 496 was recorded at station 1 during summer 

whereas the minimum value 38 was recorded at station 6 

during October. Similar observations were noticed by (George 

1976 and Singh 1960). Garg et al. (2009) reported total 

hardness in the range of 34 – 75 mg/l in Ramsagar reservoir. 

Sharma et al. (2007) reported total hardness in the range of 52 

– 136 mg/l in three seasonal ponds of Rajasthan. 

 

CALCIUM HARDNESS   

 

Calcium content varied from 28 – 287 mg/l. The 

maximum value 287 mg/l was registered at station 5 during 

August and the minimum value 28 mg/l was recorded at 

station 5 during October. Awatramani (1980) also recorded 

increased calcium concentration in deeper layer of Sagar Lake, 

Sastry et al. (1980) observed its range 14-64 mg/l, and 

MPNNM (1981) found its range 24-94 in Upper Lake 

respectively. 

 

 

MAGNESIUM  

 

Mg varied between 3 – 87 mg/l. The maximum value 87 

mg/l was recorded at station 1 during summer and minimum 

value 3 mg/l was recorded at station 3 during spring. Sharma 

et al. (2007) reported magnesium in the range of 6 – 10.2 mg/l 

in three seasonal ponds of Rajasthan. Values of magnesium 

were always lower than the calcium, also reported by (Sastry 

et al. 1970, 

 

FREE Co2 

 

Free Co2 was less or almost absent. But at the same time 

high bottom accumulation range 2 – 17.5 mg/l maximum 

value was registered during October at station 3 and minimum 

value was registered at station 2 during March. Garg et al. 

(2009) reported free CO2 in the range of 0 – 6.32 mg/l in 

Ramsagar reservoir. Sharma et al. (2007) reported free CO2 in 

the range of 2 – 18 mg/l in three seasonal ponds of Rajasthan 

 

NITRATE  

 

In surface water it varied between 0 – 7.7 mg/l. The 

maximum value 7.7 mg/l was recorded at station 6 during 

summer and the minimum value 0 mg/l was recorded at 

station 3, 4, 5 during January. Garg et al. (2009) reported 

nitrate in the range of 0.011 – 0.033 mg/l in the Ramsagar 

reservoir. Bhatnagar (1984) reported their range from 1.14-

2.25 mg/l at deepest point of Lower lake. 

 

ORTHOPHOSPHATE  

 

In surface water, it ranged between 0 - 116 mg/l. The 

maximum value 116 mg/l was registered at station 1 during 

October while the minimum value 0 mg/l was recorded at 

station 2, 4 during January.  

 
Table 1: Shows statistical analysis for the month of January 
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Table 2: Shows statistical analysis for the month of March 

 
Table 3: Shows statistical analysis for the month of June 

 
Table 4: Shows statistical analysis for the month of August 

 
Table 5: Shows statistical analysis for the month of October 

 

 

 GRAPHICAL REPRESENTATION OF ECOHYDROLOGY 

(DAL LAKE) 
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V. CONCLUSION 

 

Dal Lake is supportive ground for diverse organisms due 

to heavy load of organic and inorganic wastes. Inorganic 

wastes including Nitrogen and phosphorus results in algal 

blooms which ultimately form the food source for 

zooplanktons and benthos. Current operations including 

dredging forms turbidity and untreated sewage combined with 

solid waste as well as anthropogenic pressure results in 

pollution. Eutropication in Dal Lake is severe and a matter of 

concern for ecologists as the enormous rate of slit load 

changes dimensions of this wet land and effects several other 

parameters. Encroachment is a menace of daily routine with 

blocked water channels. Moreover, rich source of chemical 

ions is the base of energy transformation with tremendous 

growth of macrophyte leading to succession. Due to lack of 

control in point and none point source of pollution and public 

awareness also results in deterioration of the Dal Lake. Dal 

lake needs immediate measures to restore pristine glory of 

past. 
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