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• How much of the glacier melting in the UIB is driven by the

GLOBAL CC and LOCAL atmospheric pollution is UNKNOWN?

• Along with CC, BC has been reported as a significant factor

responsible for the cryosphere depletion in the HKH

• The understanding of climatic and atmospheric processes in the

UIB is constrained due to the scanty network of observation

(Climatic, glaciological, hydrologic, AQ etc.)

• Implications of depleting cryosphere under changing climate/air

pollution on water, energy and food security are far-reaching

• Climate change and atmospheric pollution is a common concern in

the South Asia and should be used to foster cooperation among

countries on addressing various issues confronting the HKH

region.

• Lesson from the COVID-19

A few Thoughts…...



CRYOSPHERE
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The lowest and highest mean annual BC was in  

2017 (4.6 µg/m3) and 2016 (7.7 µg/m3)

BC variability from 2012-2017 



The  24hr PM2.5 mean

NAAQS =  60 µg/m3

WHO = 25µg/m3

The 24hr mean for PM10

NAAQS =  100 µg/m3

WHO = 50 µg/m3

PM variability from 2013-2017 



BC STUDIES IN KASHMIR HIMALAYA
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BIOMASS BURNING





HAZE OVER KASHMIR 28 NOV 2018



PIR  PANJAL VALLEY

KASHMIR VALLEY

HAZE OVER KASHMIR 23 NOV 2018

KASHMIR VALLEY





OVERALL GLACIER THICKNESS AND MASS CHANGES

dH/dT Mass balance

Cumulative mass 

change Mass change Specific mass change 

(m a-1) m w.e. a-1 Gt Gt a-1 kg a-1 m-2

-0.40 ±0.37 -0.34  ±0.31 -67.07 ±5.08 -4.7±0.36 - 242.85

b
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b
2
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Mountain Area dH/dT Mean

Elevation

Mean

slope

Debris cover Area (south aspect)

Range km2 m a-1 m asl ° km2 % km2 %

KKR(5579*) 14142.67 -0.04 ±0.49 5259 31.62 1281.3 9.07 3438.00 24.33

LR(3717) 2469.76 -0.33 ±0.14 5684 24.43 136.47 5.53 182.16 7.38

ZR(1720) 2355.40 -1.15 ±0.35 5032 23.59 309.42 13.14 622.06 26.41

SR(878) 639.61 -1.31 ±0.43 4724 22.27 94.48 14.77 122.71 19.19

GHR(243) 93.16 -1.03 ±0.37 4459 22.58 5.53 5.14 15.69 14.58

PPR(106) 26.48 -1.84 ±65 4153 20.68 2.30 8.69 2.26 8.53

*number of glaciers in each mountain range

GLCIER ELEVATION CHANGES ACROSS 

DIFFERENT MOUNTAIN RANGES in UIB







12,400 hectares in 1953

338528 hectares in 2017



AIR QUALITY BEFORE & DURING COVID



Air Pollution in Kashmir during the LOCKDOWN Period
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Air Pollution in Kashmir during the LOCKDOWN Period
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