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The new glacier inventor)
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Raame 13,546.93 km?

Largest glacier: Baltoro (756.35
km?).




The new glacier inventory

« Sentinel-2 images by ESA

10 m resolution

{ | - Acquired over one
summer season (2022)




The new glacier inventory -

results

Mumber of glaciers by basin
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Figure 10: Number of glaciers in each basin of the 1= order.  Figure I1: Area of glaciers i
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Figure 12 Number of glaciers in each basin of the 27 order
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The new glacier inventory - results

A large number of small glaciers
- A small number of large glaciers!
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The new glacier inventory - elevation

Glacier hypsometry Aspect Distribution [% glacier number)

: 2 Most glaciers face north (>

7 0)
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The new glacier inventory - glacier changes since 2000
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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

GAMDAM

N
A "1 New inventory

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)

[ New Inventory
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The new glacier inventory - Surging glaciers

Shishpar/Muchuhar glaciers in 2002 and 2022
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The new Automatic Weather Station network

@ On-glacier AWS
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Automatic Weather Stations
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AWS data - Baltoro

35 : Askole | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
- VNI e 1 14| 578] 633 697 499 wea| 657
2 135 131 sas| a1e| 352 433 370
5 3 1.14 0.86 3.22 0.32 2.49 076 -008
| 1 551 986| 666 567| 636] 655 671
g 5 1337 1273 1260] 1050 9.14] 1281 938
g " 6 1395| 1578 12.67
? 10 7 16.08
g : 8 1676 1735] 16.88
3 9 13.09] 11.43] 1265 13.13| 1193] 1526
0 ! ’ ' 10 672 665| 608 804 727 es50| 807
. 11| o038 260 046 277 221 1.28
‘ 12| as0 368 396| 543 267 448
e Table 2: Monthly mean air temperatures ["C) at Askole from 2005 1o 2023.
,"11:"(')"71.'x 26/08/2023 25/09/2023 2571072023
R ey Urdukas | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2012 | 2023
[ 1149
2 771
3 671 5.15| 667 6.78
August and September 2023 were - —t—— — —
warmer than previous years on record 5 5.10] 509 721|216 740
6 629| 620 450 8.05
7| 866| 904| 1169 826
8| 770 8s84| 1012 983 10.30
o[ s574| 628 559 631
0] 284| -1.78 082 185
11| -7.10| -8.05 532 577
12| 907| -11.99 1084

Table 3: Monthly mean air temperatures ["C) at Urdukas from 2004 to 2023.




Monitoring glacier melt

glacier melt was extremely high in 2022

and 20231 Stake Length
Between September 2022 and July 2023, i U o
more than 9 m of ice melted on Passu GH52 |All stakes out
glacier and Ghulkin glacier at some GH50 19.93 m
locations. -
ocations GH51 [8.81 m
The measured ablation will be used to GH40 8.15 m
validate a model to estimate freshwater GH22 5.53 m
availability from glacier melt GH20 [8.90 m
GH21 5.53 m
GH15 6.10 m




Glacier research in the W4D project

Starting the glacier inventory carried
out in the Glaciers & Students project,
we will investigate the glaciers in
relation to

* climate change impacts

e seasonal surface runoff trends

* hydrogeological risk phenomena

 availability of freshwater
downstream in the present and
future




Glacier research in the W4D project

 [nstallation of new meteorological and
hydrometric monitoring stations to
study the hydrological behaviour of the
project basins

 Determine ice volume and water

availability
. Rating curve » Development of local warning protocols
40 — by integrating medium-term weather
ol M 0 / forecasts, ground data and GIS data.
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