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Rationale

The scientific approach to climate change is changing.

From the discovery of the phenomena related to climate pressure now we are looking in
more detail the mechanisms by which changes take place and the processes they
contribute to determine.

To understanding the mechanisms, however, often is required the separation of the
contributions by individual pressures (climate, human activity, natural factors etc.).

Generally, the separation of individual mechanisms of action on ecosystems is carried out
by deterministic models more and more sophisticated.

The calibration and validation of models requires a large amount of reliable data. These
conditions are not so readily available, expecially in extreme situations, such as high
altitudes.

In this presentation, | will illustrate with some examples of the research effort that IRSA is
doing to contribute to the scientific development of these themes.



Significance of mountain regions for lowland water resources
(Viviroli et al., 2011)

Significance of mountains for
lowland water resources (WRC index)
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Some research questions on water budget in mountain regions

How does the climate variables (temperature and precipitation) behave at
local scale?

What are the status, trend and morphometric behavior of glacier at small
scale?

Which climate variable play vital role in glacier and lake variation and the
severity of impact on them?

How the changes in glacier melt run off influences the river discharge and
water availability?



Sagarmatha National Park Mount Everest region in Nepal Himalaya
ALOS- AVNIR-2, Acquisition 240ct 2008; Cloud cover: 0-2%
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Spatio-temporal analysis of glaciers
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Evaluation of Imja lakes (pro-glacial) and terminus changes (1958-2008)



annual glacier change, %

Glacier surface variation
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Variation of Snow Line Altitude (SLA)
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Estimated glacier volume changes

glacier volume, km3
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Precipitation (AWS 1994-2007))
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Glacial lakes in Sagarmatha National Park

i
CHENG (TIBET) }1‘
Number of lakes Surface
(N) (km?)
Proglacial 17 1.8
Supraglacial 437 1.4
Glacial 170 4.3
All lakes in SNP 624 7.4
Proglacial: moraine dammed
< Supraglacial: lakes on the glaciers
[ _ _
! s Glacial: lakes not connected with
_:I'r!ar:-' ba=m
] Park tonidany the glaciers

Area: ~ 1250 km? 1 lake per 2 km2 (1.4 x 1.4 km)
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Lake surface area variations in the North-Eastern sector of
Sagarmatha National Park (Nepal) at the end of the 20™ Century by
comparison of historical maps

Gianni TARTART*, Franco SALERNO", Elisa BURASCHI", Gabriele BRUCCOLERI" and Claudio SMIRAGLIA?

YWater Research Institute, Italian National Research Council (IRSA-CNR), Brugherio, Milan, Italy
PEarth Sciences Department "Ardito Desio", University of Milan, Italy
*e-mail corresponding author: tartari@irsa.cnr.it
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The analysis of the changes occurring
between the 1980s and the 1990s in the
surface areas and distribution of lakes in
the north-east sector of SNP reveals that
lake areas substantially increased, by
15.4%
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Stations at High Altitude for Research on the Enviranment

Hydrobiologia (2010) 648:189-205

Chemical and biological response of two small lakes
in the Khumbu Valley, Himalayas (Nepal) to short-term
variability and climatic change as detected by long-term
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Coupling climate with glacier and periglacial environment to understand the
climatic impact on hydrologic process and future water availability scenario

DRIVER IMPACT Variables

-

Temperature

Climatic

Precipitation

Mass and

energy

Downscaling and exchange River run Oﬁ:

\ Time-series analysy (discharge)

Water Availability Scenario

B Vvariable [l Data Analysis
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Lake/catchment integration plan
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Hydrodynamic lake simulation
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Multi-layer structure (Lagrangian).

Definition of the height and thickness of a layer.

Centre for Water Research — The University of Western Australia
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Differentiation of local human and global impacts (1960-2010)

Catchment pressure
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Results modeling
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Carraro et al. accepted by Ecological Modeling Special Issue (Jorgensen Ed.): “Models of the

ecological hierarchy from molecules to the ecosphere”
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