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Severe water scarcity (50-300 mm of P p.a.)

Glacier and snow melt generate discharge for
downstream hyperarid desert environment

Extensive irrigation agriculture along the river
courses (river oases)

While discharge has been increasing, so has the
area under irrigation

What are the changes under a warmer climate?

(Wang et al., 2008; Tao et al., 2009; Thevs, 2011)
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Complex environment and extreme data scarcity

Synthesis of various national and global

datasets

Implemented the Soil and Water Integrated
Model (SWIM), based on SWAT

Manual and automatic calibration using PEST
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Climate inputs: Solar radiation, temperature & precipitation

11

/ Hydrgsphere \ V/ Pedo;/phere
Glacier / / Vegetation \ 4 T Nitrogen cycle )
Show
= ) (G
a % “ E Biomass  — R I i /
% T? Carboncycle  iam-
17y ]

fco,
—
y 3

>
¢. - S

NH,-N [ Crop module ] 4 Phosphorus cycle\
e oo
—. \[ Forest module J/ @ ’

- ~ N ﬁ S ~ 2/

Management: [and use pattern, land management & water management

@]
River network

5

Ve
-

4

[ Reservoir module ] [Water abstraction & irrigation ] [ Point sources & fertilizers ] [ Crop rotation ]

D
D

o
~

Michel Wortmann et al. 2013



Spatial:
* Topography: SRTM 90 m digital elevation model (DEM)

* Land use: CMA land cover for China, MODIS land cover for
Kyrgyzstan

* Soil map: Harmonised World Soil Database (HWSD) (Chinese
part based on 1:10° soil map of China)

Glaciers: enhanced GLIMS (Bolch et al.)
Climate:

* Precipitation and Temperature (max, min, mean) from the NCC
at ¥4 degree grid for China

* Precipitation, Temperature, Humidity and Solar radiation from
WATCH at "2 d.

Validation: Daily discharge at the Xiehela outlet station and one
Kyrgyz internal station for the period 1964 — 1987
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Subbasins Soils
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Discharge [m®s ]

NSE: 0.82 bias: -10%
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Calibration
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* Flood
hydrograph
separation

* Using 'normal’
catchment
discharge as
baseflow
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* SWIM was implemented and achieved good calibration and
validation results considering the data scarcity and
uncertainty

* GLOFs represent a hydrological threat and make
hydrological modelling more complex

* Excluding the GLOF events from observations improves the
model calibration results, and produces the ‘normal’
catchment discharge

* SWIM can be used to detect/confirm GLOFs in a
hydrological record and as a tool to estimate GLOF volumes

* However, climate impact assessment in the region
represents a challenge, as GLOFs cannot be modelled yet
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* Expanding the model to the other Tarim headwaters

* Looking for an approach to represent GLOFs in future
scenarios

* Climate change impact assessment: driving the model
with future climate scenarios from Regional Climate

Models (RCMs):
— downscaling of General Circulation Model (GCM)

outputs
— STARS: statistical model producing prescribed T trend

— CCLM: physically-based, driven by IPCC emission
scenarios
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Field trip August
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