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A UNESCO-HELP CASE STUDY




a transboundary river - dam
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SCALING:

The value of a property/variable/equation
depends on the resolution/scale
at which it is considered

SMALL SCALE

GLOBAL SCALE HIGH

LOW RESOLUTION

RESOLUTION




GEOMETRICAL SELF-SIMILARITY

A piece of an object is the exact copy of the whole object
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STATISTICAL SELF-SIMILARITY

The property Q(r) at resolution r is proportional to the value
Q(r') at resolution r’
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DYNAMIC DOWNSCALING

Results from ECHAM5/MPIOM Results from CLM
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HYDROLOGICAL DOWNSCALING

LOCAL CLIMATE SCALE
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The Mesta/Nestos River basin




THE MESTA/NESTOS RIVER BASIN
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Main Steps of the WFD Process &
Role of Socio-Economics
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THE «MODCOU» GRID
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HYDROLOGICAL
MODELLING:
THE GRID
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HYDROLOGICAL MODEL
CALIBRATION
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Temperature elevations in climate
change scenarios applied in MODSUR
NEIGE model

Projected global average surface warming
and sea level rise at the end of the 21st century.

Temperature Change Sea Level Rise)

(m at 2090-2099 relative to 1980-
(°C at 2090-2099 relative to 1980-1999)32 1999)

Model-based range excluding future

Best estimate Likely range rapid dynamical changes in ice flow

Constant Year 2000 0.6 0.3-0.9 NA

concentrations

B1 scenario 1.8 1.1-2.9 0.18-0.38

A1T scenario 24 1.4-3.8 0.20 - 0.45

B2 scenario 24 14-3.8 0.20-0.43

A1B scenario 2.8 1.7-4.4 0.21-0.48

A2 scenario 3.4 20-54 0.23 - 0.51

A1FIl scenario 4.0 24-6.4 0.26 — 0.59




Comparison current climate with
Bl temperature elevation
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Minimum Flow(m*3/s) Mean Flow (m”3/s) Max Flow (m”3/s)

Simulation 91-95 1.3 10.82 46.78
Scenario B1 1.02 8.65 44.3




Comparison current climate with
B2 temperature elevation

Flow (cms)

= MOMINA-KULA CURRENT CLIMATE FLOWY

Minimum Flow(m*3/s) Mean Flow (m”3/s) Max Flow (m”3/s)
Simulation 91-95 1.3 10.82 46.78
Scenario B2 0.9 7.87 43.6




Comparison current climate with
A1B temperature elevation
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Comparison current climate with
Al1F|l temperature elevation
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CONCLUSIONS

+ CLIMATE CHANGE, SNOWMELT AND ENERGY PRODUCT
IN TRANSBOUNDARY RIVERS:

A VERY CHALLENGING ISSUE

- IMPORTANCE OF SNOW FOR SUSTAINING RIVER FLO\
AND REGIONAL SOCIO-ECONOMICS

(example: the "HELP” Mesta/Nestos Case)
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