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Tolliste (Vaike-Emajdgi) Q [m3/s] 1922-1971
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Catasrophic spring flood = a lot of rain in autumn + heavy cold at the beginning
of winter + a lot of snow + sudden and warm spring (+ ice jam + spring rains)



Relatively large flood areas
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Changes in flood
areas in the spring
of 2010 as seen
from satellite
photos

~ Voormansik, K.,
-+ Jagomagi, J., Jarvet,
. A.2011. Kénekad
satelliitpildid:
suurvesi kevadel
2010. — Eesti
Loodus, 3, 150-155
(In Estonian)



The flood area of Soomaa in the spring of 2010 based on satellite images.

Riisa HP Hmax = 494 cm. The map shows all areas covered by water that were
larger than 1 ha.

The total area of the floodplain is 142 km2




Floods in Soomaa and their importancy for tourism
(A. Jarvet and A. Martsoo. 2014. Year-book of the Estonian Geographical Society, 39, 124-136; in Estonian)
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Vooluhulk, m3/s
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Years are not brothers
Extremely rare winter flood in 2005
Unexpected winter thaw

Ohne - Torva
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Jarvet, A. 2015. Winter
floods in Estonia. — Estonian
Nature, 66, 1, 26-29 (in
Estonian)



Vaike Emajdgi, 1996 Runoff (m3/s) of Vaike-Emajogi
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Change of spring maximum water level in 1923-2020
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Maximum spring water level of Emajogi River in Tartu in 1867-2020
(F = 7840 km2)
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The wavy line is a 6th degree
polynomial egation line that
generalizes the long-term
dynamics of the water level



Tolliste (Vaike-Emajogi) Q [m3/s]
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Tolliste (Vaike-Emajogi) Q [m3/s]
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A worsening
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Climate change: something happend in 1989

..In addition to the fall of the Berlin Wall)

More water In _ _
the system. Ml The start of spring high water

Ml has shifted from April to March

Mainly in winter E
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Figure 2. Regime shifts in winter (DJF) specific runoff of rivers Figure 3. Time series of specific runoff (LS] km_z) in March
in 14 stations where a statistically significant shift was detected in (blue) and April (red) at Riisa station on the Halliste River during
1987/1988 or 1988/1989. 1951-2015 and their regime shifts of opposite sign since 1989 and

2009 (wide lines).

Jaagus, et al. (2017). Trends and regime shifts in climatic conditions and river runoff in Estonia
during 1951-2015. Earth System Dynamics, 8, 963-976.




Tolliste (Vaike-Emajogi) Q [m3/s] 1922-1971

What about flash floods?
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The amplitude of summer floods is
(usually) many times smaller than

spring floods
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1.08 — 26.08, 1987
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Egert Indres, masters thesis 2021, Flash floods in Estonian rivers during summer months throughout 1935-
2015. University of Tartu (in Estonian)



Future?

Figure 13. Changes in monthly runoff in the Jaagus, J.; Jarvet, A.;

Parnu River basin (Parnu026) Roosaare, J. (1998).

mm/day Modelling the climate

g R change impact on river

2.00 runoff in Estonia. In:

Baseline Kallaste, T.; Kuldna, P.

1.50 T (Ed.). Climate Change
....... HADMIN . . .

S e Studies in Estonia
. HAMMAX (117-126)

0.50

0.00 ‘ ‘ : A simple water balance model Watéal is used to model climate change impacts on river runoff in

Jan Feb Mar Apr | the year 2100. Modelling results demonstrate a significant change in the hydrological cycle in
Estonia. Annual river runoff is expected to increase by 20-40% on the average. The increase will be
remarkable during winter seasons due to shortening of the period with snow and ice cover. The
spring runoff maximum will mostly decrease and shift earlier. Due to the increase of precipitation,

autumn runoff should increase significantly. The period with minimum runoff in summer will prob-
ably become longer because of earlier springs.
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Sepp, Mait (2015).
Climatological aspects of
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change. In: Antti Roose
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Spring floods:

A common phenomenon that
becomes less of a risk year
by year due to climate
change

Floods in Estonia

But this threat is not going
away and underestimating it can
have disastrous consequences

Flash floods:

More of a curiosity than a
very serious threat

In the future climate, the
threat becomes more serious
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