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Glaciers are surely the best witnesses of climate change!

Photo by V. Sella, 1890 Photo by P. Casati, 1929 



Photo by A. Desio, 1947 Photo by C. Smiraglia, 2018
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Glaciers are surely the best witnesses of climate change!



Moreover…glaciers are boxes of freshwater!

Photo by C. Mihalcea, 2008 – Bagrot Valley, Pakistan – EvK2CNR Expedition



For all these reasons, it is important to know the 

extent of glaciers and to have a strategy for 

monitoring their changes

From the space

On the field



1. Remote sensing permits to survey and quantify glacier

extent and to describe glacier features





The Glacier inventories or Glacier regional database

1.
608 glaciers were 

found, covering c. 

3700 km2 (35% of 

the CKNP area; 
24% of the glacier 

surface of the 

entire Karakoram 

Range within 

Pakistan)



The Pakistan Glacier Inventory 

13,032 glaciers !!

13,546.93 km2

Glaciers & Students Project

The Glacier inventories or Glacier regional database

1.



Inventories: tools to describe the dynamics of the 
cryosphere and not only to know how many 
glaciers are present and how wide they are
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Inventories: tools to describe the dynamics of the cryosphere 
and not only to know how many glaciers are present and how 
wide they are
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Inventories: tools to describe the dynamics of the cryosphere 
and not only to know how many glaciers are present and how 
wide they are



Glaciers are darkening fast and faster



Glaciers are becoming grey, they are changing their surface,
it is the so called «darkening effect», from the Alps to the

Third Pole

The ongoing climate change and human polluttants is driving a

deep change of glacier «skin»



In the Stelvio National Park (Italy) we found a strong increase of supraglacial

rock debris (from 16.7% to 30.1% of glacier area). This is impacting and will

impact on glacier melt (data in Azzoni et al., PPG, 2018).

2003 → 16.7% 2007 → 22.5% 2012 → 30.1%

REMOTE SENSING IS A USEFUL METHOD TO DECRIBE GLACIER
SURFACE AND ITS CHANGES



DARKENING– a phenomenon studied also by using drones (UAVs)

2003 2015


