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= Natural and hydrological extremes in the Czech
Republic
= Floods in the Czech Republic - —-

= Peak Discharges Analysis in the Upper-Dyje
Catchment, Station Podhradi nad Dyji (mean

nnualrunoff distribution, freguency, '
“ghronolo easonality, extf; ) "1—*
ﬂaKMpper Svratka
Catchment, Station Borovnice (freguency,

chronology, seasonality, extremity)
= Conclusion
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Area : 78,866 km?2 Population : 10.3 million (2007)
The lowest point : 115 m a.s.l. Build-up areas : 2%
The highest poit : 1,602 m a.s.l. Agricultural land: 54%

Mean temperature : 7.5°C Forest land 33%
Mean precipitation total : 668 mm Water area 2%
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~Borders : Germany, Poland, Austria, Slovakia
Population density : 130 inhabitants / km?
Capital: Prague (1.2 million inhabitants)
Specific runoff : g=6,1 l.s1.km=2, runoff coefficient: ¢=28.8 %
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Rivef Catchme~nt : 63%, River Catchment : 27%,
River Catchment : 9% of Czechia “s territory, total length
of all watercourses :76,000 km, drainage density : 0.96 km.km-2
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- UniversityJsithe second largest university
— (about 36,000 students in 2007) :

- WWW.mUni.cz

= Faculty of Science, Department of Geography —
My doctoral studies started in 2007 — physical
geography

EDUCATION : RESEARCH ACTIVITIES
http://www.geogr.muni.cz/en/studium/

= Bachelor study — geography, cartography,
d geography, teaching geography

-p geography, regional % = |\ "=\ b ¢ @' '
ography, cartography and geoinformatics, 2 BYal . :

teaching geography | A, S y 2 kel

= Doctoral study — physical geography, regional
geography, cartography and geoinformatics
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. CcHMI BAélc PURPOSE : —— —

. = canny.out.the function of the Czech Republic’s
governmental institution for the fields of hydrology,
meteorology, climatology and air quality

= monitoring, acquisition, processing of
hydrometeorological data WWW.ChmI.GZ

= DIVISION OF HYDROLOGY
= providing specialist services to state administration

‘-wrvmg as.centre of the Flood Forecastlng Service <
, B
g ofistandar; ‘data
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= FOUNDER : Ministry of the Environment of the Czech
Republic



A=28,098 km?, I=440 km
q=5.3 L.s".km™
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QF?;OS mi.s1
A=51,394 km?, I=379 km, q=6 L.s1.km?

Baltic Sea

Drainage Area

Black Sea

Drainage Area

Q,=120 m’.s,

A=23,580 km?, =358 km - tributary of Danube River

q=4.5 L.s 1. km?
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EXTREMES
-imhacts of climate change on water recources and
~hydrological regime are evident
= The recent period of global warming Is
characterized by the increased occurrence of

natural extremes

= |t is also valid for watercourses with the
occurrence of hydrological extremes - -
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TREND IN DISASTER OCCURENCE 1900-2004

Worldwide polynomial time trends for the four major types of natural disasters: 1900 - 2004
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Source: EM-DAT : The OFDA/CRED International Disaster Database.

http://www.em-dat.net, UCL - Brussels, Belgium




DROUGHTS — THE CZECH REPUBLIC
=111 pac' orl Weltagreotirsas

- Dry pmr]ods O ENCZECHINREPIIINICN O]
~ example, : '+a evegimning o tner1990sH98¢
1992) 1994, 2006 2008 — Morava River Catchment

.
@)

Vranov Water Reserv0|r Zeletavka
River inflow into Dyje River,
September 1992 (5-6% of Qa)

Lanzhot, Morava River
August 2003



FLOODS — IHE CZECH RERPUBLIC
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— egreE‘ﬂood rglme of t'heTCzch;waterceurseq

= [leods can most often eccur during snowmelt on majority of

~watercourses, usually from December to April, the summer
floods can prevall in Odra River basin and on some
watercourses originating in mountains, BUT

= Floods can appear several times a year in any season of the
year MEAN ANNUAL PRECIPITATION

= The lead-time ranges
between few and 36

-~ hours —
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ITYPES OF FLOODS — [HE CZECH REPUBLIC
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With respect to the combination of causes and seasonal
occurence :

= SUMMER TYPE of floods due to

— Short storm rainfall (flash floods)
— Regional rainfall — duration up to several days

%\IT—ER andiSPRING TYPE of fIOOdS due to ~

Al —
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LOOD FROM OTHER SPECIFIC REASONS
— Blocking of the flow (e.g. by landslide, avalanche)

(Matgjicek, J.-Hladny, J., 1999)



FLOODS — ITHE CZECH RERPUBLIC

-~ (More '*‘-‘ 2 aRd JUSt )(();_SJHF‘M]]}-_F ’
' "’Vitﬁms)'ré_ach*eﬁm.dlscharges with the return perod
_exceeding 100 years and more (also spring 2006)

Prague, Vltava River Podhradi nad Dyji, Dyje River, spring
August 2002, Qsoo 2006 Q;49, sSummer 2006, cca Qsoo



VLTAVA RIVER IN PRAGUE
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Ha=74 cm, Qa=149 m3.s1, 14 August 2002 - water level H=782 cm
peak discharge Qs00=5,160 m3.s1



VLTAVA RIVER IN PRAGUE
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Ha=74 cm, Qa=149 m3.s1, 14 August 2002 - water level H=782 cm
peak discharge Qsp0=5,160 m3.s1



~ July 1997 [mm]

Cesky hydrometeorologicky tstav

.

R Morava River, Olomouc
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DIATA ANDP CHON@E)
TERRITORY STUD|ED
==—fwdrologicalstations =~ @@ o
~ ==Series ofthe mean annual and monthly
discharges
= Series of the annual peak discharges

= Selected period of assessment :
= Dyje River, Station Podhradi*: 1935-2006

Eévratké River, Station Boreyvnice:: EL-925'-~21(.9M’_—""I
w«w&m:lﬁ#art;gf Dyje River
Catchment and Svratka River Catchment

= | ocated In the south part of the Czech Republic
(South Moravia)

S
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(peak dlscharge With the return perlod of 2
years) were chosen from the CHMI database

N-year discharges were applied (for N=2, 5,
10, 20, 50, 100) - derived with accordance to
the methodology used in CHMI, calculated
from the values of maximum peak discharges
from all of hydrological years)

data series,are sufficiently le
tafiected by Water resenvoirs

(geograflcal location - catchments are located In
upper parts of selected rivers)




RESULTS

9, vzitlorl Pocdriracd], Period 1935-200¢
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Podhradi Catchment
Moravska Dyje
Ao
% Trebié
Jindfichtv Hradec CZECH
REPUBLIC
- Catchment area ‘
A=1,755.95 km? (i.e. 13.1% of SV | B e
the total area of the Dyje " MY
catchment) \
p=Viean annual long-term A state boundary
dischiarge Qa:8-5__rﬂ3£:_le- g?;ZOUSKé AUSTRIA %%
=S\Veaniarea precipitation 8 @ m @ km
P2=632 mm

- Absolute maximum of 551 m3.s't achieved during the flood of 30 June 2006



Mean monthly discharges
River: Dyje, Station: Podhradi nad Dyji, Period: 1935-2006
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Mean monthly discharge Qu [m®.s™]
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the heighest monthly discharges - March (18.4% of Qa)

and April (14.0%), the lowest monthly discharges in
Semptember (3.8%) and October (4.7%)




Chronology of floods exceeding the two-year maximum peak discharge
Qz = 118.5 m3.silin the perlod 1935-2006 taklng into consideration
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Frequencies of floods according to the N- eal, return
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30 June 2006 .

cca Qxqg
30 March 2006 e - poer

Q100

August 2002




Monthly frequencies of floods (exceeding the two-year

‘ ne winter (ZP vem -
(LP - May-October) hydrologlcal half years

Monthl Frequenc Total
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Mean annual discharges Q, and annual peak

dischargesiOronitheDyjeiRivernatiPodhradiinad Dyji
station in ine geriod 1935-2008

. 600 25 _
“n 550 - — Q — Q | "0
"E 500 - T4 g
5‘ 450 - 15 g
o 400 - 0
(@) (@)
= 350 - Q, L 10 ®
£~ - _— — =
g 3
T 250 "2 T
§ 200 - ; o
2 150 :
E (4]
s 100 - I -
o (4]
g % 2

0 rrrrrrrrrerrrrrrerrrrtrtrrrrerrrrrtrtrrrrrrrr Tttt rrTr T T T T T T T T T T T T T T '10

n O 1N O 1N O 1IN O 1N O 1l O 1 O 1

M < T OO OO © O M I 00O 00 OO O © O

L~ ~



Rate ofirunoeffidurng hydrelegicaliyears inciuding

Maximum | Rate of runoff Number of
: Return i
annual peak during eriod floods during
discharge Q,| hydrological | P - hydrological
m year year
21.165 0.97 extremely wet
17.857 2.35
17.784 3.73 extremely wet

1965

3.s-1
5.11 extremelywet| >5 |
2006 6.49 extremely wet
1939 7.87
7 [ 1942 [ 14153 | 0925 | 130 | extremelywet| >2
| 8 [ 1996 | 13279 | 064 | 137 | wet | 2 |
Lo | 2002 | 13037 | 1202 | 343 | _wet | >50 _

1941
1940
1987
| 1965
| 2006
| 1939



Flopds exceeding the twenty:-year maX|mum peak

“Maximum
annual peak
discharge Q,

[m’.s’]

cdiscnzarge o

Siiziijor) HJJIJI‘JJJ

Hydrological
year

P ——— S—

S—

Number of floods
during
hydrological year

Return
period
N

Rate of runoff |
during
hydrological
year

551

2006

> 100

extremely wet

395

2006

> 100

extremely wet

343

2002

> 50

wet

310

1947

> 20

wet

260

1941

> 20

extremely wet

Mean monthly

discharges Qm [m3.571]
Inhydrological years
with floods exceeding:

Q20

n m 1w

v Vi

Vil VIl X

—-2006 = 2002 1947 = 1941




RESULTS

tlorn Sorovrice, Perioc 1Y: 0/0)7/

-

velrologiczl ehzirzicisrisiics

=1 -—

Borovnice Catchment

- CatChment area . il < \ - [ ] villages
E ’ ez L5 } i Lo :| Watersheds
A=127.95 km? (i.e. 1.8% of : ~ s N |y i
the total area of the Svratka il ' N
catchment)

s=Viean annual long-term
discharge Qa.=1.52imsisit
-’I\eﬂgan areaprecipiaton
Pa=764 mm

- Absolute maximum of 60 m3.s'1 occurred in July 1965




Chronology of floods exceeding the two-year maximum peak discharge
Qz = 22. 3 m3.5'1 in the perlod 1924-2007 taklng into consideration
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Erequencies ofificodsiaccondingitothelN=-yearreturn
oeriod of tneir rnaxirnurn peak discnarge Cu or tne Syraika
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Monthly frequencies of floods (exceeding the two-year

- — . —

ne winter (ZP - November-April) and summer

(LP May October) hydrological half-years

Monthly | Frequency Total

Q2<Qx<Q5|Q5<Q,<Q10| Q10<QK<Q20[Q20<QK<Q50| Q50<Qx<Q109 frequency ZP/LP frequency
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Mean annual discharges Qr and annual peak

0ISChang ESIORGIMNEISVIAiKeIRIVERa B BIOVIIGE
staiion in ine geriod 1925-2007
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Rate ofirunoeffidurng hydrelegicaliyears inciuding
irnurn pe2ic discnarge C, mezr annuzl disenaree
gzr rgiurn oeriod of the rmzudmurn

o — - p—
) T —

: Maximum | Rate of runoff Number of
Mean annual
Hydrological Exceedance annual peak Ui Return T

year discharge | probability | jiccharge . period .
(HR) Q, [m*.s] 0 [%] o Q_Jl] hydrological N hydroelgrglcal
k .

m°.s year
| 1965 | 2243 | 564 | 600 |extremelywet| >20 |
>10

<
N[RN[Rk Rlk]-




llab] e Ol G GASIEXCEEAING I ELENEYEAN
rzxirnurm peak discharge Qug = 40.7 m.s”

* £5)0)[0)) =

1

Number of
floods during
hydrological

Return Rate of runoff
period during
N hydrological year

wet |
| >10 |extremely droughtf =




CONCLUSION
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= Floods are Important natural extremes which are.
affected by climate change

= Despite their negative human impacts, floods
should be considered as natural phenomena -
and a part of water cycle in the nature

= The absolute protection Is not possible, It IS ‘
ossibletoreduce the harmiul impacts of floods..=

ey e —
Mand

assessment of floods remain an up-to-date topic
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