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Currently, most people in the world know that the Karakoram is the most important part of the
third Pole and that surveying and studying glaciers here is of crucial importance to develop an
actual and reliable picture of glacier extent on the Planet.

Climate Change and Mountain Topographic
Evolution in the Central Karakoram, Pakistan
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We like to underline that our interest and attention on your glaciers
started more than 70 years ago!
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In more recent times Claudio Smiraglia organized and led - under the
umbrella of the EvK2 association - scientific investigations in the
Karakoram.....
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In the last years,

I have organized some scientific field works in the Karakoram (in 2008, 2011,

2013, 2015, 2016) always in cooperation and with the support of the EvK2 Association, devoted to
study Pakistan glaciers and their ecological features. Prof Roberto Ambrosini was part of the
scientific team of one these expeditions and now we work together at the Department

of Environmental Science and Policy of the University of Milan.
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ABSTRACT
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The mountain rnge of the Hindu Kush, K koram,
and Hima HKH), known as the “third pole” of our
planet (e, Smiraglia et al. 2007; Kehr ild ot a1 208
Min 2013), contains 4 large smount of glacier
ice, delivering water for agriculture, drink ing, and power
production. According io recent estimates, more than
50% of the water flowing in the upper Tndus basin, in
northern Pakistan, is due o snow and e meli
(lmmerzee] et al. 2010). Relying en agriculture, the
ceanomy of the Himaliyan regins b highly dependent

g1
stems of the region and increase the vulnerab,
Jation fe ¢, Aggarval ci
Kablown et al 2007). The HKH stores a comsiderable
amount of water w

dry. Along the HKH range, there s consi
ability in climaie conditions, including, varying p\
d1ypeseg. Bocchiola and Diclaiuti

2013), influencing the behavior and evelution e
e s ena i ataun  €ryosphere. Eastem and central HK H ghciers are subject
2013 Wik, luly. 10 generl retreat and have lost a sighilicant amount of

miass and area in the last fewdecades (Bokhel al. 2011)
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We analysed snow accumulation, glacier micro-meteorology, surge phenomena, area changes,
gurface conditions and changes, and we modelled ice- and snowmelt and glacier-derived
meltwater runoff, ..
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Abstrace

The Karakoram Range & one of the most glickerized mountain regions in the world, and glaciers there ane an
imporgant water resource for Pakiszan. The attention paid to this ares & increasing because its glaciers
remained rather stable in the eariy twenty-first century, in contrast 1o the general glacier retreat observed
workdwide on average. This condition is afso known as “Karskoram Anomaly™. Here we focus on the recent
evalution of glaciers within the Central Karakoram Natioaal Park {CKNP, area: *13,000 km®) 1o asssss their
scatus in this regian with respect to the described anomaly. A glacier mventory was produced for the years
2001 and 2010, using Landsat images. In total 71 | ice-bodies were digitived, ngan area of
46059 = B&.| kom” in 2001 and 46063 + 1837 kom” in 2010, with sbundant supraglacial debris cover, The
difference between the area values of 2001 and 2010 is not significant (<04 + 2009 km”), confirming the
anomalous behavior of glaciers in this regon. The causes of such an anomaly may be various. The increase of
snow cover aress from 2000 to 2011 detected wsing MODES snow dac the reduction of mean summer

rusporss of ghcier area change w climate varksion s very sow for large glaciers. the prevence of some of the
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1. INTRODUCTION
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Shebhar and other,

2006; Bocchiols and Diolaiuel, 20131 The Karakoram
ghaciers ave 2 siabogc fesource for Pakistan, because they
peovide fresh waser doe civil use, Rycdropowes production
and {arming, The glachized Karakoram is therefore 3 key
anea fhor studying the efiects of amgoing climate change on
persere and tuure el atee dos oy

Thas study fo ses on thee lac e ablation areun withen the
Central Karakoram National Park (CKNP, wish the aim of

the mugntude and rale of Ke ablation and
sheastin the devovesd meltwater amount
we applacd  drstributed model able to describe ab
debri conered and dobn-free conditon (el
athers, 2005; Athukes and others, 20084, Indeed, 3
significant portion of the glaciers in the CKNP s covered
by & supeaghacial debris Layer, modulstiog

and vate of e ablation (Nakawo and Young, )
and Takahashi, 1982; Nicholson and Benn,
and athers, 20081, Reid and Beock, 20101 This deben
B accunatedy comadered m dinbuted

ew energy- and mass balance siudies have
boen preebormed on debrm free glacsees. studbes. including
debiis-covered ke ae not tumerous. B the fecent past

ease comparison among different communities and geographical areas. The bacterial communities
hosted from 25 to 211 Operational Taxonomic Units (OTUs), and their structure differed significantly
between geographical areas, This suggests that snow bacterial communities may largely derive from
‘local’ air bacteria, maybe by di of airborne particulate of local origin that occurs during snow-
fall. However, some evidences suggest that a contribution of bacteria collected during air mass uplift to

snow communities cannol be excluded, particularly when the air mass that originated the snow event is

particularly rich in dust.

KEYWORDS: microbiology, mountain glaciers, snaw

INTRODUCTION

il snow covers up to 35% of Earth surface (Miteva,
) and, consequently, has a strong impact on the hydro-
logical cycle, the mass balance of glaciers and the climate
(Singh and others, 2011). In addition, the feedback mechan-
isms hetween snow. ice and the atmosohere influence the

by Hell and others (201 3) on Larsbreen Glacier (Svalbard) using
454 pyrosequencing. Moller and others (2013) analyzed the
bacterial communities of the Greenland snowpack through
pyrosequencing of 165 rRNA and found that different snow
layers wi

he snow pack hosted different microbial commu-
nities. In narticular. the highest diversity was observed in the




One the most important results we obtained is the CKNP Glacier Inventory
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The next steps....
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1. Aninventory of all the Pakistan glaciers (>5000) based on the most recent methods of remote

sensing (with field validation of the data)

2. The evaluation of the current and expected impacts of climate change on Pakistan glaciers and
the derived meltwater discharge, including the economic ones on hydropower production based
on our pilot studies in Italy

3. The description other ecological features of glacier (microplastics?)

4. Last but not least, a contribution to the training h i s
of young Italian and Pakistani researchers ' e e
who will become experts in the field of
glaciology and glacier ecology and able to face ., tamination in the supraglacial
the scientific challenges of this century achrelondipos g ®
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Glaciers are ecosystems and host life forms and active ecological processes

Trends in Ecology and Evolution, April 2012 A
Glaciers and ice sheets as a biome

Alexandre M. Anesio and Johanna Laybourn-Parry

Bristol Glaciology Centre, School of Geographical Sciences, University of Bristol, UK, BS8 1SS

Ecological Monographs, 78(1), 2008, pp. 41-67
© 2008 by the Ecological Society of America

GLACIAL ECOSYSTEMS
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... that, in turn, can affect glacier dynamic
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Cryoconite holes are hot-spots of biodiversity on glaciers ...

... and bio-geo-reactors where most ecological
processess occur, including pollutant degradation
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Our 2013 studies on Baltoro glacier led us proposing a new carbon interactome among cryoconite
bacteria

The ISME Journal (2016) 10, 2984-2988
© 2016 hternational Society for Microbial Ecology Al rights reserved 1751-7362/16

www.nature.com/ismej

1 SHORT COMMUNICATION

Light-dependent microbial metabolisms drive carbon
fluxes on glacier surfaces
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In 2019 we were the first to demonstrate that microplastics are present on glaciers

Environmental Pollution 253 (2019) 297-301

Contents lists available at ScienceDirect

Environmental Pollution

journal homepage: www.elsevier.com/locate/envpol

First evidence of microplastic contamination in the supraglacial debris
of an alpine glacier"r

Roberto Ambrosini *”, Roberto Sergio Azzoni “ Francesca Pittino °,
Guglielmina Diolaiuti %, Andrea Franzetti °, Marco Parolini *

Dvpanmcnr of Environmental Science and Policy, University of Milan, Via Celoria 26, I-20131, Milano, Italy
of Earth and E | Science, University of Milano-Bicocca, Piazza della Scienza 1, 1-20126, Milano, laly
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Since then, we have found microplastics on all the glaciers we have sampled (> 10 from Arctic to
Patagonia - the results are still unpublished)
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The next steps.... -
p ,. EOS Science News by AGU
rr
F j Microplastics’ Hidden Contribution to Snow
V4 Melting
)" Microplastic particles, present everywhere on the planet, may complicate assessments of black carbon’s role in the melting

of snow and of its contributions to Earth’s radiative balance

1. To investigate the ecology of Pakistan glacier in particular: "= ™ +000
1. Biodiversity
2. Anthropic impacts S

2. To assess the contribution of ecological processes on glacier ice mass balance
3. The description of other ecological features of glacier (microplastics?)
4. To contribute to the training of young Italian and Pakistani researchers
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