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The UNIMI Glaciology group was part of several cooperative programs between Italy
and Pakistan during the last two decades.

In fact in the Hindu KushKarakoram¢ Himalaya (HKKH) range the cryosphere
represents a valuable water resource, and hydropower, agriculture and civil activities
for a no negligible part depend on water deriving from ice and snow melt.

Moreover several cooperative programs were focusing on managing newborn Pakist
protected areas. Such parks nest wide ice coverages and precious water resources |
requiring to identify the best practices for the sustainable use of the water resource,
practices based on the knowledge of main features, extent and variability of cryosph
and icederived resource.
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A The study here presented was developed in the CKNP aféa. Central Karakoram
National Park (CKNP) was officially notified as National Park in 1993. There was a
tremendous pressure on the natural resources due to traditional usufruct rights of the
local inhabitants, coupled with the additional need of visitors to the area.
Unsustainable resources use and tourism practices were viewed as the key threats
faced by the local ecosystem. Governmental and rgovernmental organizations have
been working at the local scale for over a decade in order to improve the economic,
social and environmental situation of CKNP are&cryosphere and icalerived
resource.

A The most important resource of the area is water. The evaluation of its availability and
variability is crucial for the development of the local communities and for a correct and
sustainable management of several environmental resources that depend on water.
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People in the CKNP transporting giant glacier ice cubes to be used for deriving freshwat
for civil use. This activity is performed daily in the summer season as most regions suffe
drought and limited freshwater availability
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All the interventions have a common objective, but no framework that coordinates the

different activities and strategies.

International organizations and tourism companies do not have a legislative framework
reference, as the only law on parks is the Northern Areas Wildlife Preservation Act of 1
which was not very effective. To tackle these deficits and achieve a better coordination
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approvedin June 200°by the Northern Areas Administration; this 5 year initiative was

supported by the HKKH Partnership Project, WWF Pakistan and the Karakoram Trust
Project.

The University of Milan was partner of both HKKH partnership and Karakoram trust pro
team starting to study the whole glacier coverage in the CKNP area and to develop

strategies for developing a glacier inventory, a useful tool to know glacier extent and to
evaluate glacier derived runoff.

RN KARAKORUM
HKKH Partnership

for ecosystem management
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These initiatives were successful and useful to the development of the area but, due to
a lack of funding, they were unable to produce the Park Management Plan, a
fundamental tool to manage, preserve and promote the CKNP and its resources. To fill
this gap was developed the SEED project.
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UNIMI was partner of the SEED project
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The SEED project was featuring the following specific aims: =/ MILANO 2017
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A building a strong, intrinsically scientific CKNP management, to contribute to the
finalization and implementation of a management plan for CKNP;
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conservation efforts;

A developing and supporting economy for the esustainable tourism sector; for
conservation areas, ecsustainable tourism is the economic sector which is most
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intrinsic knowledge generation) with community development and ecosystem managemel
Thematically, the SEED project was focused on three main interconnected areas, which ¢
be considered the main pillars of an integrated development of CKNP from the perspectiv
different prevailing approaches in the fields of macexronomic development, protected arec
management/entitlements, livelihood development and webeing.

Within this context, a great attention has been paid to the water resource in the CKNP are
and UNIMI was charged to quantify glaciderived water availability and variability in the
Park area, also to support the development of the Park Management Plan, a fundamenta
tool to manage this fragile protected area.
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In this study, we reported higkresolution and very detailed information on the water
resource of the CKNP.

In fact, in addition to the glacier inventory, in the framework of the SEED project we also

provided:

A the glacier volume

A the amount of meltwater derived from glacier ice ablation during a-ti&y summer
period

A glacial lake occurrence, as these ephemeral water bodies can develop into actual glac
risk conditions (Potentially Dangerous Glacial Lakes, PDGLSs), which makes it importa
to list them and to survey them over time.
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TheCentaKarakoraniNational Park (CKNIH

A 10,000 kn? protectedarea in thecentralKarakorammountainrange
~30% of total glacier area of Pakist@according to ICIMOD, 2005)
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The CKNP glacier inventory

available upon request dttp://geonetwork.evk2cnr.org

608 glaciers were found, covering c. 3700’ kn85% of the CKNP area; ~24%
the glacier surface of the entire Karakoram Range within Pakistan)
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1 Baltoro Glacier(}04 km?)
2 Biafo Glacier (438 km?)
3 Hispar Glacier (369 km?)
4 Chogo Lungma Glacier (265 km?)
, 2 Panmah Glacier (264 km?)
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The total freshiwater resource contained ir
the CKNRBlaciers

Totally 532.3km3(.  f G2 NB Df I OASNI h ¥l E ¢
68.5% of all CKNP glaciers contains a volume of water lower than 0305 kr

contrlbutlng onIy for the 0.98% over the total volume
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Thefreshwaterresourcederived from ice
melting ofthe CKNP glaciefi 18 days)

The ablation rates under a debris layer differ from the ones featured by digbasce
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Thefreshwaterresourcederived from ice
melting ofthe CKNP glaciefsver 18 days)

Totally 1.54 kraw.e. (daily average of 0.09 Rw.e. dt, 23 Julg9 August 2011)
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Thefreshwaterresourcederived from ice
melting ofthe CKNP glaciefsver 18 days)

Totally 1.54 kraw.e. (daily average of 0.09 Rw.e. dt, 23 Julg9 August 2011)
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Tarbela Dam is a huge hydropower plan located in Pakistan (25,000 ha wide, 144 m high, 2743 m
long and hosting a water volume of about 11x %M3). This value gives an idea of the role played by
glacier melt in providing freshwater for Pakistan people.



The CKNP glacial lakes inventory

Hnu 3t I ORW df thef304% §latial [akes listed for the Hindukush
KarakoramHimalayan region (HKH)

covering 3.56 kih(~2.6% of total glacial lake area in the HKH)
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The CKNP Potentially Dangerous Glacial |

Only 2 PDGLs are found, both of them lie in the Gilgit catchment and are idel
as supraglacial lake type. These 2 PDGLs have caused frequent flooding ev
the recent past.
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The CKNP Potentially Dangerous Glacial |

The ephemeral lake developed at the surface of the Hinarchi Glacier posse
history of multiple breaching in the Bagrot valley of Gilgit basin.
Also the other supraglacial lake in the Gilgit basin is growing rapidly due to m
of the associated glacier (i.e. Gargo Glacier) in the Bagrot valley thus posing
of outburst flood hazard for downstream communities.




The water resource in CKNP
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608 glaciers covering c. 3700«m
532.37km?3 of total freshwater resource contained in the CKNP glaciers
1.54 knt w.e. of freshwater resource derived from ice melting of the CKNP

glaciers (in 18 days)
202 glacial lakes covering 3.56%m
2 PDGLs
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Many thanks for
your kind interest
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