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Use of satell ite based informat ion in
snowmelt run-off studies

ABSTRACT. This paperaimsat evolvinga conceptual technique for the computation of water yield from the
basinsnow cover. It may serve as a useful information to compute the snowmelt driven fun-off particularly in the

'lean summerseason. For this purpose, the measurement of snow coverareaincatchment of Satlu} river. using very
high resolution imagery received from the meteorological satellite NOAA·9 was undertaken on selected dates
during the periods, (0 October 1985 to May 1986, and (ii ) January to June 1987. The computed snowmelt water
yield havebeencompared with theavailable actual run-off data.

The study shows that the satellite derived snow cover data arc potentially useful in predicting the snowmelt
run-off. The Import ance o(, lhis technique is further enhanced for the large watersheds over Himalayas whereground
based measurements aretoo scanty.
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1; Intreduetlon

.Twenty two major Indian rivers originate from Hima­
layas which a re primarily fed by snow and glaciers.
There are about 5000 glaciers in th eir upper catchments
covering an area over 33,000 km". During high winters
area covered by seasonal snow is 30 to 50 times more
than this,

This study aims at evolving a conceptual technique
for the comput ati on of water yield from the basin snow
cover, Snowbound area of the catchment has been
evaluated from satellite (NOAA·9) imageries by using
zoom transfer scope. The technique has been illus­
trated for Satluj basin.

River Satluj rises from lake Rakas (4541 m; adjacent
to Mansarovar) in Tibet. After complet ing a long course
through mountain ranges of Himachal Pradesh, it
emerges from Sivalik hills at Bhakra gorge and then
widens into an alluvial river. Its total length from ori­
gin to Indo-Pak border is about 1070 km. Its major
tributary Spitijoins at Khab (HP). The catchment of
Satlu] above Bhakra Dam covers an area of 57,244 km"
of which only 22,310 km" lies in India. The alt itude­
wise distribution of ind ian area up to Bhakra is..,

given below I
Altitude range (Ill) Area (kill")

o • 1000 2610
1000 • 2000 2920
2000 - 3000 2280
3000 - 4000 2500
4000 • 5000 6480
5000 - 6000 5120
6000 - 7000 400
Total 22,310

The area of SaUuj catchment over Tibet is a high land
zone, where precipitation is very little and temperature
is too low. Hence, the quantity of snowmelt is expected
to be too low to contribute any significant water to
river run-off.
2. SnowCOTer waler storage

To estimate quantity of water stored in the form of
snow cover we need three inputs : (i) areal extent of
snow cover (A), (if) mean density of snowpack
(p). and (iii) mean depths of standing snow (It),

W=A ,p.1t

(181 )
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