CO SA SKRYVA ZA HYDROLOGICKOU

PREDPOVEDOU PRE DUNAJ

Leskova Danica, Uhliarova Eva,
Mikulickova Michaela

SHMU — Odbor hydrologické predpovede a vystrahy



Rhein-Main-
Donau

SWITZERLAN D
CH_1 .

Danube River Basin District
Water Management Sub-units

Legend

] panube River Basin District (DRBD)

%.ng Water Management Sub-units with number

== Danube

Tributaries (river basins > 4,000 km?)
Lakes (surface area > 100 km?)
Black Sea Coastal Catchments

Coastal waters

EX [N

Lagoons (surface area > 100 km?)
r Canals
L Competent authority

National borders

Cities:
> 1,000,000 inhabitants

250,000 - 1,000,000 inhabitants

© 100,000 - 250,000 inhabitants

Donau o. Jochenstein
Donau u. Jochenstein

SK_3: Vah 4
SK_4: Hron 8
SK_5: Ipel

SK_6: Slana

SK_7: Bodva (Sajo)

SK_8: Hornad

SK_9: Bodrog and Tisa

PL_1: Vah

HU_1: Duna

HU_2: Balaton

HU_3: Drava

HU_4: Tisza

I
K

SI_1: Sava
SI_2: Drava-Mura
HR_1: Drava
SK 2: Morava HR_2: Sava
0 50 100 150 200 250 Kilometers

N

Scale: 1: 4,500,000

(Scale 1: 6 mill in A4 landscape paper format)

A

el

POLAND

3

Tirana,I

A
“AB_1

/ALBANIA

A és‘(l;;p]e
./ MACEDONIA

1

A

¢ ~

2. najdlhsia rieka Europy

Preteka cez 10 statov
Povodie tvori 19 Statov
Od pramena po VDG
postavenych 5g hati = VE

Rloiestil]
~Blicuresti

g 4 b A
B -

This product includes geographical data licensed from European National Mapping Agencies. EuroGlobalMap v1.0
was used as the basic topographic layer for DE, AT, CZ, IT, Sl and HR. The data for the other countries is based

on VMAP Level 0 data from NIMA. The outer border of the DRBD is based on national information from DE, AT, CH,
CZ, SK, Sl, HR, BA, CS, BG, RO, UA and MD. For PL, AL, MK and IT the data of the European Commission,

Joint Research Centre was used.

Prepared by FLUVIUS, Vienna, December 2005 "”

_ (Draft 2)

e - X

RO_!
lalomita

BA_1: Sava
CS_1: Dunav
CS_2: Tisa
CS_3: Sava
CS_4: Drina

CS_5: Velika Morava

CS_6: Timok
AL_1: Lim

MK_1: Juzna Morava

BG_1: Dunav
RO_1: Banat
RO_2: Jiu
RO_3: Olt

Chiginau <

%
5
i

\w\‘ .

RO_4: Arges-Vedea
Buzéu-lalomita
Dobrogea-Litoral

RO 10: Siret
RO_ 11 Prut

A_
UA 2: Prut and Siret
UA 3: Lower Dunay




Plocha povodia Dunaja: F= 801 463 km?

F =131 244 km?

po Devin

o Warszawa A

e 3 w

-
o %%- 2 ré
S Nyl: 2 éf:ff‘""e; Baia Mare
= ; Bar,

Product of:
ICPDR (International
Commission for the
Protection of the
Danube River), Vienna

RO_S5
/a/omi;a

Sava
Dunav

Tisa

Sava

Drina

Velika Morava
Timok

Lim

Juzna Morava

R oiestil]
Blicuresti
[ panube River Basin District (DRBD)
s+ Water Management Sub-units with number
- DE_1: Donau (Baden.-Wi.)
DE_2: lller-Lech
== Danube DE_3: Altmiihl-Paar
DE_4: Isar
= Tributaries (river basins > 4,000 km?) gé_gi IN““'REQE"
-_6:1nn
CZ_1: Naab
. Lakes (surface area > 100 km?) CZ_2: Regen
CZ_3: Iz
CZ_4: Mahl SK_3: Vah
[:] Black Sea Coastal Catchments C775: Dyje SK 4: Hron
) CZ_6: Morava SK_5: Ipel
Coastal waters CZ_7:Véh SK_6: Slana ¢
AT_1: Donau o. Jochenstein SK_7: Bodva (Sajo) e\
. " AT_2: Donau u. Jochenstein SK_8: Hornad * {
Lagoons (surface area > 100 km?) AT_3: Thaya SK_9: Bodrog and Tisa P S t
AT_4: Drau PL_1: Vah g ! &
o AT_5: Mur HU_1: Duna "4 ) 24 S
Canals AT_6: Leitha/Rabnitz/Raab HU_2: Balaton (AB1 "\ A\,
e g CH_1:Inn HU_3: Drava /ALBANIA . ) AR
ompetent authority IT_1: Drava HU_4: Tisza : ) ‘ © s N
IT_2: Slizza (Drava) SI_1: Sava “, 2 MACEDONIA 1 -
o . IT_3: Inn SI_2: Drava-Mura ’ L gos oy
National borders SK_1: Dunaj HR_1: Drava 4 ‘
SK_2: Morava HR_2: Sava Tii - ’ e />
s o) 2 rana v ~
_ Cities: : g
> 1,000,000 inhabitants 0 50 100 150 200 250 Kilometers  This product includes geographical data licensed from European National Mapping Agencies. EuroGlobalMap v1.0
was used as the basic topographic layer for DE, AT, CZ, IT, Sl and HR. The data for the other countries is based
250.000 - 1,000,000 inhabit N on VMAP Level 0 data from NIMA. The outer border of the DRBD is based on national information from DE, AT, CH,
,000 - 1,000,000 inhabitants Scale: 1 : 4,500,000 Cz, SK, S, HR, BA, CS, BG, RO, UA and MD. For PL, AL, MK and IT the data of the European Commission,
& N " (Scale 1: 6 mill in A4 landscape paper format) dolnt Research Cenire wes)lfsed. -
© 100,000 - 250,000 inhabitants Prepared by FLUVIUS, Vienna, December 2005 “* _ (Draft 2)

Chisinau .

i T
M

RO_4: Arges-Vedea
RO_5: Buzau-lalomita
RO_6: Dobrogea-Litoral
RO_7: Mures

RO_8: Crisuri

RO_9: Somes-Tisa
RO_10: Siret

RO_11: Prut

MD_1: Prut

MD_2: lalpug

UA_1: Tysa

UA_2: Prut and Siret
UA_3: Lower Dunay




ODBOR HYDROLOGICKE

PREDPOVEDE A VYSTRAHY

* Jednou z hlavnych Uloh vydavat predpovede

* V ramci POVAPSYSu — sme zostavili predpovedne modely pre

120 profilov na SR

-----

informacii (MARS, INCA, Aladin)



TVORBA PREDPOVEDE PRE DUNAIJ

* Profily: DEVIN, Bratislava, Medvedov, Komarno, Sturovo
* Obmedzeny pristup k udajom
* Moznosti:

1. Zrazkovo-odtokovy model

2. Vyuzitie rakuskej predpovede + transformacia

3. ,Rucna predpoved" - kombinacia predchadzajucich dvoch



PRENESENIE RAKUSKEJ PREDPOVEDE

JEDNODUCHYM RIECNYM MODELOM

* Vyhody:
* ,jednoduché" transformacne vzorce,

* spocita sa kazdu hodinu,

* potrebuje malo vstupov - Passau, Ybbs, Kienstock, Korneurburg,
Wildungsmauer

* Nevyhody:

* prenesenie chybnej predpovede (rakuska sluzba koriguje modeloveé
predpovede len v Case povodne)

* Rizika: zavislost na funkcnosti 3 externych systemov



MONITORING HORNEHO DUNAJA

Pegel Bayern

Nemecko - Bavorsko

Wasserstand Passau / Donau

o Datenquelle: [ WasserstraRen- und Schifffahrisamt Regensburg
! TSCHECHISCHE

REPUBLIK Wasserstand [cm] Wasserstand [NN + m]
Meldestufe 1 293 46

292 46

—29146

| REPUBLIK
9y’ GSTERREICH

scuwmz7
Meldestufen: @ keine @1 &2 @ 3 @ 4 & ohne Meldestufe 07.06.17 08.06.17 09.06.17 10.06.17 11.06.17 12.06.17 13.06.17
= Derzeit keine Daten @ Pegel mit Vorhersage oder Trend




Horné Rakusko

Scharding / Inn / Wasserstand

Worherjage 10:00

21.06.17 22.06.17 23.06.17 24.06.17 25.06.17 26.06.17 27.08.17
—Wasserstand — Verrauensbereich — Vorhersage —— Verrauensbereich
Letzter Wert vomn 27.05.17 10:45 390 cm

Betreiber: Hydrographischer Dienst
@ Amt der 00 Landesregierung

28.06.17 20.06.17

Ungepriifte Rohdaten
27.06.2017 10:50

A KISTERS

Kienstock Prognose - Wasserstand Prognose

= Messwerte — Vertrauensbereich — \errauensbereich == Wahrscheinlichste Prognose

w
%]
th

HSW2010

S MR
~ 2
m O o,

KORY W
3 a8
qunlsezep{nk 0100

hsteﬁose 08:00  aktueller Zeitpunkt

150

na

11.06. D0:00
13.08.2017 05:01

12.08. 00:00

13.06. D0:00

14.08. 00:00

16.06. 00:00




Slovensko — RP Bratislava

@ bez povodhove] aktivity

O 1. stupen povodhiovej aktivity
@ 2. stupen povodriovej aktivity
W 3. stupen povodriovej aktivity
O stanica momentélne neposkytuje Gdaje




1. ZRAZKOVO-ODTOKOVY MODEL

HBV — Dunaj Morava
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MODELY DUNAJ A MORAVA
(49 INSTANCII + 2 “KALKULACKY"

Vyuzivanie meteorologickych modelov: Aladin, ECMWF a ensemblové predpovede

Pracovisko Povodie Stanica

Banska Bystrica Dunaj
Bratislava Morava

[ s di
vbaji bo chybné vstupné data: 18 -

Chyba:
Model neaktivny: 2

Prave beZiaci model: m

Typ pohladu: ® Klasicky © Ikony ® Malé ikony ® vietko O Aktivny ® Neaktivny ® Chyba alebo éakanie ® Cakanie ® Chyba

PrirastokQ PrirastokQ PrirastokQ PrirastokQ PrirastokQ PrirastokH PrirastokH PrirastokH PrirastokH PrirastokH Muskingum_ Regresial_ RegresiaZ_ KIKO
_KI _KO _DE _ME _KN _DE _BA _ME _KN _ST ME ME ME

J oW W oW e e e e U e v v e U

KODE KIDE PIKI pIKIDE PIDE HBV_Dunaj_ HEV_Dunaj_ HEV_Dunaj_ HBV_Dunaj_ HEC_CZ_DE_ HEC_CZ_DE_ HEC_CZ_DE_ HEC_CZ_DE_ HEC_CZ_DE_
Morava_Ala Morava_Ala Morava_Ecm Morava_Ecm Z_Ala L_Ala L_Ala_ens L_Ecm L_Ecm_ens
_ens _ens
HEC_Morava HEC_Dunaj_ HEC_Dunaj_ HEC_Morava HEC_Morava HEC_Morava HEC_Dunaj_ HEC_Dunaj_ HEC_Dunaj_ HEC_Dunaj_ HEC_Dunaj_ HEC_Dunaj_ HEC_Dunaj_ HEC_Dunaj_
_Sk_Z_ala AT_Z_Ala SK_Z_Ala _SK_L_Ala _SkK_L_Ala_ _SK_L_Ecm AT _L_Ala AT L_Ala_e AT_L_Ecm AT _L_Ecm_e SK_L_Ala SK_L_Ala_e SK_L_Ecm SK_L_Ecm_e
ens ns ns ns ns
HECras_Mor HEC_Myjava HEC_Myjava HEC_Myjava HEC_Myjava HEC_Myjava HEC_Morava Webova_kal Webova_kal
ava _Z_Ala _L_Ala _L_Ala_ens _L_Ecm _L_Ecm_ens _SK_L_Ecm_ kulacka_Mo kulacka_Mr.

ens del IPZ del SNEH



VSETKY POVODIA (205 INSTANCI)
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3. KOMBINACIA - RUCNA PREDPOVED

Pomocou systému HYPOS-V
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— Devin - Dunaj - Vodny stav  -- Model KIDE (13.6.2017 12:00) -- Model KODE(13.6.2017 12:00) -- Model PrirastokQ _DE (13.6.2017 12:00) -- Model PIDE (13.6.2017 12:00)
-- Model piKIDE (13.6.2017 12:000 -- Model PrirastokH_DE (13.6.2017 12:00) Model HEC_Dunaj_AT_7_Ala (13.6.2017 11:00) -- Model HBV_Dunaj_Morava_Ala (13.6.2017 11:00)
-- Model HEC_Dunaj_AT_L_Ala (13.6.2017 11:00) -- Model HEV_Dunaj_Morava_Ecm (13.6 2017 09:00) -- Model HEC_Dunaj_AT_L_Ecm {13.6.2017 09:00)




3. KOMBINACIA - RUCNA PREDPOVED

Pomocou systému HYPOS-V

=
Reset zoom
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Wodny stav {cm)

— Devin - Dunaj - Vodny stav  -- Model KIDE (12.6.2017 12:00) -- Model KODE(13.6.2017 12:00) -- Model PrirastokQ_DE(13.6.2017 12:00}) -- Model PIDE (13.6.2017 12:00)
== Model piKIDE {12.6.2017 12:00} -- Model PrrastokH_DE (13.6.2017 12:00) Model HEC_Dunaj_AT_Z_Ala (13.6.2017 11:00) -- Model HBV_Dunaj_Morava_Ala (1362017 11:00)
== Model HEC_Dunaj_AT_l_Ala (13.6.2017 11:00) -- Model HEV_Dunaj_Morava_Ecm (13.6.2017 09:00) -- Model HEC_Dunaj_AT_l_Ecm {13.6.2017 09:00}




3. KOMBINACIA - RUCNA PREDPOVED

Pomocou systému HYPOS-V

Reset zoom
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Vo dny staw {cm)

— Devin - Dunaj - Vodny stav  —— Model KIDE{13.6.2017 12:000 -- Model KODE(13.6.2017 12:00} -- Model PrirastokQ_DE (13.6.2017 12:00) -- Model PIDE(13.6.2017 12:00)
== Model piKIDE(12.6.2017 12:00) -- Model PrirastokH_DE (13.6.2017 12:00) Model HEC _Dunaj AT_Z Ala(13.6.201711:00) -- Model HEV_Dunaj_Morava_Ala (13.6.2017 11:00)
== Model HEC Dunaj AT_L Ala (13.6.2017 11:00) -- Model HEV_Dunaj_Morava_Ecm (13.6.2017 09:00) -- Model HEC Dunaj AT_L _Ecm (13.6.2017 09:00}




VYSLEDOK

Testovacia prevadzka

Hydrologické modeloveé predpovede vodnych stavov na nasledujicich 48 hodin s aktualizovang Styrikrat za deni,
Zakladnym wstupom pre hydrologické modely su predpovede zraok a teploty veduchu z numerického meteorologického modelu ALADIN.
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@ Merany vodny stav ® Modelova predpoved vodného stavu 1.5PA 2 5PA & 325PA
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