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The «glaciers  and students  project»: aims

1. Inventory of all glaciers in Pakistan (GB&KPK) in the three mountain ranges of 
Hindukush, Karakoram and Himalaya

2. Multitemporal analysis of glaciers in selected basins compared to ~

2000

3. Field expeditions to selected glaciers for installation of weather stations to monitor 
meteorological parameters and measure ice melt

4. Knowledge sharing through the involvement of local academia, students and 
researchers in the glacier analysis and field activities



The new glacier inventory - methodology

Å Sentinel-2 mosaic from Summer 2022

Å 10 m spatial resolution

Å Segmentation approach performed 

by students from Italy and Pakistan

Å Validation by experts



The new glacier inventory - results

13,032 glaciers

13,546.93 km2

Largest glacier: Baltoro

(756.35 km2).

62 basins used to 

describe glaciers in 

detail, merged in 12 and 

5 higher order basins



The new glacier inventory –results

Glaciers < 0.5 km2: 79.65% 

Glaciers > 50 km2: 0.03%

Glaciers < 0.5 km2: 9.73% of area

Glaciers > 50 km2: 38.88% of area



The new glacier inventory - results



The new glacier inventory - elevation

Most glaciers face north (> 

25%), and those that do are 

at lower elevations 

compared to those facing 

south (400 m difference)

Median glacier elevation is 

around 5000 m a.s.l.



The new glacier inventory –median elevation



The new glacier inventory –glacier changes since 2000

Comparison between the 

new inventory and GAMDAM 

glacier inventory (~2000) for 

Baltoro basin (Karakoram), 

Palas basin (Himalayas) and 

Upper Chitral basin 

(Hindukush)



The new glacier inventory –glacier changes since 2000

In Baltoro basin (Karakoram), glacier area is stable, and 

changes are caused by the surging behaviour of glaciers

In Upper Chitral basin (Hindukush), changes are caused 

by the different interpretation of debris covered 

glaciers

The methodology needs to be consistent when performing comparisons!



The new glacier inventory –glacier changes since 2000

In Palas basin (Himalayas), there 

is evident retreat (-16% in ~

20 years)



The new glacier inventory –Surging glaciers

Shispar/Muchuhar glaciers in 2002 and 2022



The new Automatic Weather Station network

Hunza basin

Å Shispar

Å Passu

Å Ghulkin

Å Pissan

Baltistan
Å Baltoro

Å Biafo



AWS data –Hunza Valley



Field work and melt measurements

Å Melt between 7 and 11 cm day-1 was measured at ablation stakes at 

Passu glacier in August-October 2023

Å Sampling of microplastics and black carbon in 2022



Challenges in the inventory

Å Rock glaciers vs debris covered glacier

ÅWe are employing SAR coherence for 

further cross-check, but useful mostly at 

terminus of larger glaciers

Å The inventory is from 2022, but clouds 

(few) and snow (significant in some areas) 

means high resolution images are also 

used for cross-check

Å Creating and validating the inventory is a 

slow process, difficult to compare across 

years

ÅWay forward: Deep learning? New 

SAR/thermal data?



from the glacier inventory developed in 
the Glaciers & Students project to

ÅAvailability of freshwater 
downstream at present

ÅEstimate of total glacier mass
ÅFuture projections of meltwater 

availability

The «water for development  project»



Thank you for your attention
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