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currently studying six glaciers in the  basin.
“Over here we find a good mix of glaciers of 

various sizes and conditions that we can study. The 
size of a glacier influences its behaviour and re-
sponses,” says Sharma. Small glaciers constitute 
about 70 per cent of all the glaciers in the country, 
but only form about 10 per cent of the total glacial 
area and contribute little to major river systems. 

Three kilometres past the snout of the Sutri 
Dhaka glacier, Sharma stops to show one of the 

stakes installed by the team. “When we installed 
this stake, back in 2014, it was inserted to a depth 
of 12m, now just 2m remains under the ice.” 
Sharma’s team has put in 40 stakes across the  
20 sq-km glacier to measure the level of thinning. 
After an arduous six-hour trek over boulders, an-
gular moraine rocks and sharp ice, the team final-
ly reaches the camp set up by Sharma’s team about 
seven km into the glacier, just as the blue sky be-
gins to turn grey. 

Tents provide respite from the cold winds and 
snowfall that overtook clear skies in a matter of min-
utes. But there is no escape from the cold emanat-
ing from the solid ice beneath the rocks on which 
the tents have been set up. Over the next two days, 
the team takes readings from the two weather sta-
tions set up on the glacier—one near the camp and 
the other installed a further seven kilometres into 
the glacier. The team also collects ice samples to an-
alyse the biological and chemical signatures. These, 

Sharma says, are vital in understanding how gla-
ciers behave and how different factors impact them.

The team’s primary concern is the mass bal-
ance in the glaciers that feed the Chandra river 
basin. “Currently we have very limited estimating 
ability of how much ice we are losing and at what 
rate, how much of this finds its way into the river. 
We find that meteorological and geophysical fac-
tors play a major role. So we are analysing changes 
in the ice thickness and discharge levels at differ-
ent points in the basin and correlating it with me-
teorological observations,” says Sharma. The team 
has so far relied on ground-penetrating radars and 
stakes to estimate the depth and thinning of ice 
cover but this year, for the first time, Sharma will 
also use a Terrestrial Laser Scanner, which pro-
vides wide-angle 3D information of the topogra-
phy. This, he says, will reduce the time required to 
survey glaciers and mountain faces.

The team is observing two glacial lakes in the vi-
cinity—Samudra Tal and Gepang Gath. Comparing 
them to spy satellite images from the early 1970s, re-
cently declassified by the US intelligence, Lavkush 
Patel, a member of Sharma’s team, shows the in-
credible expansion of the two lakes over the past 40 
years. “The expansion of both lakes is clear. Since 
2014, I have seen large chunks of ice calve and capit-
ulate into Gepang Gath lake from the snout of the 
glacier. This sort of calving was unheard of outside 
the polar region and yet we can already witness it in 
Himalayan glacial lakes,” says Patel.

Researchers are also looking at how debris 
affect the glacier behaviour. The glaciers around 
the Chandra basin have different degrees of de-
bris cover of mountain rocks, making it an ideal 
place for studies. “We find that thin and intermit-
tent debris absorb solar radiation and cause heav-
ier melting, but a thick and uniform cover  actu-
ally insulates and protects the glacier,” says Patel. 

In another first this year, the team has in-
stalled thermistors up to 15m below the surface to 
check temperature differences inside the glacier. 
While 15m is still considered to be the surface of 
glaciers that have depths running into hundreds of 
metres, installing these strings is easier said than 
done. The process requires hours of patient steam 
drilling through hard compact ice found just a few 
metres below the surface. “Temperature profiling 
will give us a clear picture of the energy transfer 
and the changes in the ice that accompany fluxes 
in energy and temperature,” says Sharma.

Further north, another team, led by veter-
an glaciologist Renoj Thayyen from the National 

Most Himalayan basins lost 21-30 per 
cent of their glacier cover in 40 years
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