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Theglaciersand studentsproject

AIMS
1. Inventory of all glaciers in Pakistan (GB&KPK) in the three mountain ranges

2. Multitemporal analysis of glaciers in selected basins compared to ~
2000

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

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

https://www.un-glaciers.org/



The newglacnermventory

Hispar Glacier

https://www.un-glaciers.org/

A Sentinel-2 mosaic from Summer 2022
A 10 m spatial resolution

A Segmentation approach performed
by students from Italy and Pakistan

A Final validation by experts
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The newglacierinventory

https://www.un-glaciers.org/

13,032 glaciers

13,546.93 km?

Largest glacier: Baltoro
(756.35 km?).

62 basins used to
describe glaciers in
detail, merged in 12 and
5 higher order basins
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The newglacierinventory

Number of glaciers by basin Area of glaciers by basin (km?)
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Figure 10: Number of glaciers in each basin of the 1¥ order. Figure 1 1: Area of glaciers in each basin of the I order.
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The newglacierinventory

A largenumber of small glaciers

2000

8

Number of glaciers
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“ A smallnumber of largeglaciers!
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Figure 14: Number of glaciers in each size class for the 5 basins in the 1" order division
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The newglacierinventory

Aspect Distribution [% glacier number]
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Figure 18: Hypsometric distribution of all glaciers in Pakistan in 100 m elevation bands.
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Figure 19: Percentage of glaciers in each aspect class
(8 directions).

Median elevation vs aspect
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Figure 20: Percentage of glacier area in each aspect Figure 21- Relationship between glacier median elevation and aspect. Red dots show the average median

class (8 directions)

elevation for each aspect class.
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Most glaciers face north (>
25%), and those that do are
at lower elevations
compared to those facing
south (400 m difference)
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The newglacierinventory

%1 MEDIAN ELEVATION
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| Glaciers
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https://www.un-glaciers.org/

Median glacier elevation is
around 5000 ma.s.l., but
with large differences
related to the influence of
the different atmospheric
patterns
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The newglacierinventory ¢ the database

per Chitral

upper Chitral basin {1403 km?¥) is the area

drained by the Chitral River (also known as

Mastyj River here) upstream of Khargozi, at

the confluence with Golen Gol, a left tributary,
while the upstream section is bounded by the
confluence of Mastuj and Rich Gol 1o its right. To the
north-west, the basin is delimited by the Tirich Mir, the
tallest mountain of the Hindukush at 7790 ma.s.l., while
the eastern boundaries include the ridges of Ghochhar
Sar (6249 ma.sl.) and Buni Zom (6542 masl).
While direct climate information in this basin is scarce,
arid conditions prevail, following a SW to NE gradient
in precipitation along the Chitral River upvalley from
Drosh, with limited influence of the Asian summer
monsoon; however, the higher mountains can
receive four times as much precipitation as the valley
with intrusion of westerly disturbances (Owen et al.,
2002). The landscape is characterized by fan terraces,
deposited during glacier advances since the Last Glacial
Maximum and during the Holocene (Kamp et al., 2004).
Outside of cultivated land, steppe-like vegetation is

prevalent along the valley floor, while sparse coniferous
stands occur in the valley of Golen Gol (Ndsser and
Dickoré, 2002).

The basin hosts 121 glaciers, with a wide areal
distribution. While 99 of them are smaller than 0.5 km?,
two glaciers are larger than 10 km*: south Barum (18.50
km?) and north Barum {10.66 km?) glaciers, on the
south-eastern flank of Tirich Mir {Naess, 1951). 100 m
downvalley from north Barum glacier, lateral moraines
are clearly visible, suggesting a little ice age advance
phase (Kamp et al., 2004). The basin’s fourth largest
glacier, Owir (8.22 kn¥) is also found on the flanks of
Tirich Mir. The other largest glaciers in the basin are
found in the tributary valleys of Golen Gol: Sachiokuh
(4.84 km?), Rhinzo (4.02 km?) and Golen (4.84 km#) and
are heavily debris coverad, likely a contributing factor
in their larger area (Kamp et al., 2004). Other relatively
large glaciers {> 1 km?) are found in the valley of Reshun
Gol, on the western flanks of Buni Zom.

Some lesser glaciers have also received attention: Dook
Pal glacier (0.35 km?), a debris-covered glacier with

26, 2016. Accassed
Novernber 2023. Daza
SIONOAA, US. Navy,
NGA GESCO ©

evidence of transition to a rock glacier (Friz, 2021} in
Roahili Gol, caused flooding in 2015, 2019 and 2020
{Ashraf etal, 2021). The 2019 event was attributed to
the rupture of an englacial/subglacial conduit (llahi et
al., 2022); a similar event occurred at Bindo Gol (0.49
km?)} in 2010 {Khan et al., 2022).

The elevation range of glaciers in the basin is very
broad, ranging from 3389 mas.l. to 7659 mas.l.,
below Tirich Mir. The presence of some small glaciers
around Tirich Mir results in a very large spread of glacier
area with respect to elevation. A clear increase in
elevation range however is seen with increasing glacier
area. South Barum glacier has the largest elevation
range of 3771 maxs.l., from almost the top of Tirich Mir
down into the valley.

The glacier aspect roughly follows the topography

of the basin, with a large cluster of north-west, north
and west facing glaciers (28, 26 and 17, respectively),
mostly located in the Golen Gol and Reshun Goli valleys.
In contrast, glaciers in the Tirich Mir area have a wider
range of orientations, and often face south, south-
west or south-east (9, 8 and 8, respectively). The two
largest glaciers in the basin however have an overall E
orientation, and this class makes up the largest share of
the total area (3098).

The glacier hypsometric curve is rather asymmetrical,
with 3 peak around 4600-4800 ma.s.l. {199 of the
glacier area) and a right tail reflecting the presence of
the Tirich Mir. Mean glacier elevation in the basin is
5053 m a.s. and the percentage of glacier area bove
6000 ma.sl. is only 6%6.

https://www.un-glaciers.org/
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Glacierchanges
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In Baltoro basin (Karakoram), glacier area is stable (<
2% change), with differences caused by the surging
behaviour of glaciers

GIauerchanges

In Upper Chitral basin (Hindukush), changes are caused
by the different interpretation of debris covered
glaciers termini

GAMDAM

A [ New inventory
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Glacierchanges
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GAMDAM

A [ New Inventory

[ Basin division
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https://www.un-glaciers.org/

In Palasbasin
(Himalayas), there Is
evident retreat ( -16% In
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Glacierchanges

Shishpar Muchuhar glaciers in 2002 and 2022
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The AWS Network

A Shispar
A Passu Baltistan A Baltoro
A Ghulkin A Biafo
A Pissan s
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