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Glaciers are surely the best witnesses of climate change!

Photo by V. Sella, 1890 Photo by P. Casati, 1929
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Glaciers are surely the best withesses of climate change!

Photo by A. Desio, 1947 Photo by C. Smiraglia, 2018
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Moreover...glaciers are boxes of freshwater!

Photo by C. Mihalcea, 2008 - Bagrot Valley, Pakistan - EVK2CNR Expedition .*x*.
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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
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1. Remote sensing permits to survey and quantify glacier
extent and to describe glacier features
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The Glacier inventories or Glacier regional database

The Central Karakorum National Park Glacier Inventory

608 glaciers were
found, covering c.
3700 km? (35% of
the CKNP area;
24% of the glacier
surface of the
entire Karakoram
Range within

Pakistan)
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The Glacier inventories or Glacier regional database

) | g = : o : ' | The newinventory of 13,032 glaciers in Pakistan:
Foail? s e s K the “Glaciers & Students” Project

13,032 glaciers !!

NEW REMOTE SENSING METHODOLOGY TO MAP THE GLACIER EXTENT: THE
NEW INVENTORY OF GLACIERS IN PAKISTAN
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Inventories: tools to describe the dynamics of the

cryosphere and not only to khow how many
glaciers are present and how wide they are
Z

Progress in Physical Geography
2016, Vol. 40(5) 629-660

Glacier area stability in the Central © The Auborty) 2015

Reprints and permission:

sagepub.couldjournalsPermissions.nav

Karakoram National Park (Pakistan) DOL: 10.1177/03091 33316643926
in 2001-2010: The “Karakoram " SSAGE
Anomaly” in the spotlight
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Inventory of glaciers and glacial lakes of the
Central Karakoram National Park (CKNP -
Pakistan)
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sl el — Figure 4. Comparison of Shingchukpi Glacier’s (a) and South Chiring Glacier’s (b) positions in 2001 (left)

and 2010 (right).
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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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Jrecy

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

T81SYE

Figure 6. Supraglacial debris coverage for 2001 (upper figures) and for 2010 (lower figures) for a portion of
the Chogo Lungma Glacier. FCC images (left), and debris coverage in yellow (right) are shown.

*
I,
GESEVK2CNR 13



Jrecy

Glaciers are darkening fast and faster
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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»
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REMOTE SENSING IS A USEFUL METHOD TO DECRIBE GLACIER
SURFACE AND ITS CHANGES

In the Stelvio National Park (ltaly) we found a strong increase of supraglacial
rock debris (from 16.7% to 30.1% of glacier area). This is impacting and will

2003 — 16.7% 2007 — 22.5% 2012 — 30.1% "2"‘"7



DARKENING- a phenomenon studied also by using drones (UAVSs)

1 a
JOURNAL OF MAPS wap
2023, VOL. 19, NO. 1, 2217508 7 1 7 ( : )Taylor&Francis
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High-resolution high-accuracy orthophoto map and digital surface model of
Forni Glacier tongue (Central Italian Alps) from UAV photogrammetry
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ABSTRACT ART the Creative Commons Attribution 3.0 License. Sciences #
This work presents the high-resolution high-accuracy orthophoto map and the Digital Surface Rece

Model of Forni Glacier (Italian Alps). These represent the status of the glacier tongue in mid- Revit —

August 2022 when surveys were carried out with a DJI Phantom 4 RTK drone. The  Acce

processing was carried out in Leica Infinity, and a 3 cm orthomosaic and a 20 cm Digital e

Surface Model were d and made available for analysis of the current status of the high

glacier, which shows signs of downwasting, with the occurrence of collapsing areas and a map

rapidly changing proglacial landscape. This work can also be used as a reference to  fom Combination of UAV and terrestrial photogrammetry to
investigate the glacier evolution, also in light of climate change. Accuracy requirements of phot . N . .

s s A . " assess rapid glacier evolution and map glacier hazards
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Abstract. Tourists and hikers visiting glaciers all year round 1 Introduction

face hazards such as sudden terminus collapses, typical of

such a dynamically evolving environment. In this study, we
analyzed the potential of different survey techniques to an-
alyze hazards of the Forni Glacier, an important geosite lo-
cated in Stelvio Park (Italian Alps). We carried out surveys

in the M1A ahlation ceacan and comnarad naint clande aen_

¥

Glacier- and permafrost-related hazards can be a serious
threat to humans and infrastructure in high mountain regions
(Carey et al., 2014). The most catastrophic cryospheric haz-
ards are generally related to water outbursts, cither through
breachine of moraine- or ice-dammed lakes or from the
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