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Pilot Catchments

Kolubara
Area: 991 km?

Toplica
Precip: 836 mm yr! Area: 2231 km?
Discharge: 11 m3 s
Precip: 508 mm yr

Discharge: 10.5 m3 s'!

Mean Monthly Flow as a Ratio of Mean Annual Flow

Ratio




Oischarge (m3/s)

Hydrological data- Slovac
Meteorological data — Valjevo, RC Valjevo

Annual monthly mean discharge distribution
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Hydrological data- Doljevac
Meteorological data — KurSumlija, Nis

Annual monthly mean discharge distribution
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Hydrological modeling: HBV model

HBV calibration

based on observed

O precipitation,
O temperature
and discharge
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SF — Snow

RF — Rain

EA — Evapotranspiration
5P — Snow cover

IM — Infiltration

R — Recharge

SM — Soil moisture

CFLUX — Capillary transport
UZ — Storage in upper reservoir

PERC - Percolation

LZ — Storage in lower reservoir

Qo — Fast runoff component
Q1 — Slow runoff component

Q — Total runoff
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Climate modeling

Used GCM-RCM models

Bias correction Simulation Discharge series

periods

4 )
1961-1990
2001-2030
2071-2100

G J

Bias corrected climate projections used to
force hydrologic model for the Kolubara and
Toplica catchments



Kolubara
20

10 .
£ o o®
()]
g ®
@ -10
2
w -20
<
d -30
3 A
aw — AAA
-50
-25 -20 -15 -10 -5

APrecipitation (Percent)

o5
A

Annual Water
Balance

Mean annual changes in
water balance fluxes
(compared to control period)

Pronounced decrease in
precipitation and runoff by
the end of the century
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Snow & Runo
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Floods & Droughts

Kolubara

Toplica

b) drought duration

a) no. of drought events
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c) timing of drought start

I I I I I I I I I 1 1
16Feb 16Mar  1G/Apr 16May 16Uun  16Uul  16/Aug  1&/Sep 18/0ct  16MNov  16Dec
@ 2002-2030

T
164Jan

O Observed (1062-1887*)

-1990

W 1962

-2100

ech-regcm  had-hadrm

-2098 or 2072

B 2002-2030
W 2070

(/o) 5 WNWIXeW |[BRUUY

stx-ebu

ech-gbu

had-clm

ech-hirham

W 2070-2008 or 2072-2100

W 1062-1000



Conclusions and comments

Annual water balance:

— Annual runoff will most likely decrease by 30 to 40 percent by the end of the century
Floods:

— Little change or small reduction in median value by the end of the century
Droughts:

— Number of droughts will increase by the end of the century

— Droughts will start earlier in the summer

— Longer drought durations are expected

The projected changes are a result of increased temperature and reduced precipitation
(especially in summer). Increased evapotranspiration.

The bias-correction method used may have an influence on the estimated changes

Report: http://webby.nve.no/publikasjoner/rapport/2013/rapport2013_62.pdf



