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Image Source: NASA Blue Marble 

Next Generation (Oct 2004); 

thematicmapping.org
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Meteorological stations in the Hindukush-Karakoram-

Himalaya region

Singh et al. 2011

- Mountains of High Asia: High microclimatic variation, 

but low density of meteorological observations

 Challenges validity of trend analysis and climate 

projections in the region
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Quelle: Kreutzmann 2015, 

verändert
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Annual temperature in Gilgit, 1979-2013
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Data source: Pakistan Meteorological Department
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Seasonal temperature anomalies 

in Gilgit, 1979-2013

Data source: Pakistan Meteorological Department



7

Seasonal precipitation in Gilgit, 1979-2013

Data source: Pakistan Meteorological Department
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Glacier changes as a proxy for monitoring 

climate change 

• Karakoram region: largest glacial ice cover outside 

the polar regions

• Glacier monitoring & assessment of changes as a 

proxy for climatic changes? 

 use of remote sensing 

Image Source: NASA Blue Marble
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Source: Nie et al. 2021
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Glacier monitoring with remote sensing

• Common approach: 

Mapping of glacier extent based on Landsat and Sentinel imagery with 

relatively high spatial solution (10-30m)

Source: 

Mölg et al. 

2018
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• Mapping glacier extent 

and their temporal 

changes  detecting 

dynamics of glacier 

retreat and expansion

• But: Glacier mass 

balance more important 

for long-term water 

availability in the Indus 

Basin

Source: Bolch et al. 2012
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Analysing glacier mass balance with remote 

sensing 

• Glacier “thinning”: 

Elevation changes can be detected with difference remote sensing methods

Radar Stereo imagery

Source: https://awildgeographer.wordpress.comSource: Tempfli et al. 2009
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Source: Nie et al. 2021

Changes in glacier mass balance, 2000-2016, based on a model using elevation 

data derived from ASTER stereo time series data
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Projected year of glacier run-off peak in the RCP 4.5 climate change scenario

Source: Nie et al. 2021
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Data source: 

Pakistan 

Meteorological 

Department

Changes in annual temperature in Gilgit, 1979-2013
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Barpu Glacier,

Hopar,

1987
(Photo: 

K. Hewitt)

Barpu Glacier,

Hopar,

2015
(Photo: 

M. Spies)
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Barpu glacier and barren land of Shishkin, April 2015
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Source: Spies 2016



22Source: Bolch et al. 2017
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Source: Spies 2020
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Umwelt- und Klimaänderungen
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Image source: Pleiades 22/08/2014,

Digital Elevation Model: ASTER GDEM 2
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Umwelt- und Klimaänderungen
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Photo: Raja Liaqat Khan 1994

Image source: Pleiades 22/08/2014,

Digital Elevation Model: ASTER GDEM 2
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Umwelt- und Klimaänderungen
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Murku, September 2015

Murku gocil, April 2015
Image source: Pleiades 22/08/2014,

Digital Elevation Model: ASTER GDEM 2
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Perceived changes in climate

31

Type of change / indicator Number of mentions

(without/with probing)

decrease in snowfall / snow cover 62 (92)

general warming 21 (28)

warmer winters 9 (15)

hotter summers 1 (3)

increase in rainfall

decrease in rainfall

no change in rainfall

8 (13)

11 (27)

0 (8)

increase in wind

decrease in wind

1 (1)

0 (2)

increase in thunderstorms 2 (2)

increase in weather variability

decrease in weather variability

1 (1)

1 (1)

earlier blossoming of apricot trees

later blossoming of apricot trees

no change in blossoming of apricot trees

0 (15)

0 (4)

0 (5)

Source: 105 semi-

structured interviews 

with respondents 

between the age of 

approx. 40 and 95 

years
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