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UDEL gridded global monthly data, 0.5 degree spatial resolution
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Anomalies of annual runoff (%) across Russia
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Deviation of annual runoff over 1978-2010 from 1940-1977
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Change in annual runoff in Volga river basin

A U

el =
T
' -
:
;

o

Switios

i
(" o o
| v
:
) o

st o

@
Sl
? i
S
. e
Mopsn
[

OnHopqhHOCTb no J

kputepuio CTblogeHTa

X — HeQHOPOHbIN psA ‘ /
! Bonzpzpadckuil

4 o
7
. 2,
/\_T !

Deviation (%) of mean annual runoff (MAR) Annual discharge variation for some rivers
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Dynamics of water resources for some European Russian rivers
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Anomalies of spring runoff (%) across Russia
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Anomalies of summer-fall runoff (%) across Russia
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Anomalies of winter runoff (%) across Russia
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Change in spring and winter runoff in Volga river basin
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Annual mean winter river discharge (Dec. to March)
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Changes in winter (min) and spring (max) streamflow in Belorussia
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Time series and linear trends (statistically significant at the 0.05 level) of the North
and South cyclones in the first domain (by NCEP reanalysis).
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Maximum annual discharge (m3/s)
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What are major causes of changes in

discharge?
Climate changes:

+ Increase in annual precipitation

Increase in air temperature, particularly in winter and spring seasons

During cold period: more snowmelt less soil freezing

The significant volume of water formed during thaws and spring snowmelt
contribute to increase of soil moistening

+ Good conditions for infiltration

Ground water level increasing

—J L
Increase in the streamflow during low-flow periods
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Dependence of the winter runoff from the depth of frozen saoil
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Understanding of changes in winter runoff
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Vegetation change
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Human impact on river discharge

Dynamics of water withdrawal
for different human needs and
the reduction of annual
discharge under human

impact in the Volga river basin.

Estimates of State Hydrological
Institute (2008)
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Dynamics of water withdrawal
for different anthropogenic
needs, change of irrigated
areas and the reduction of
annual discharge under
human impact (including future
projections).

Estimates of State Hydrological
Institute (2010)
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Discharge reduction, |<M3/year

Discharge reduction, km3/year
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Summarizing conclusions

« Water is the key to understand effects of global change,
natural variability and human vulnerability

* There are a lot evidences of significant changes in
hydrological regime across Eastern European

« Causes of these changes need to be better quantified

* More detailed investigations of climate change influence
on various hydrological characteristics with consideration
of changes in land cover/use and water management are
necessary



