Bayerisches Landesamt fur
Umwelt

From flood forecast to mitigation

Dr. Natalie Stahl-van Rooijen

Bavarian Enwronmental Agen,#y ’
P '\‘33; i #‘ B X s 3o
e s et 3 -«.5 x% —f

Flood Fprecastmg Models & Uncertalnty ;

,_f' BZT .o BaS. SIS TR
& Oramzatlon flood warnin serwce _
' r\} s a .L“.“)\ &‘ e ‘{ '. 8 o:b 'T’;

Smgry
ey




. . . ) ) Bayerisches Landesamt fur
From flood forecast to mitigation - Bavarian Flood Warning Service Umwelt

After Flood 1999 - flood forecasts are being initialized for Bavaria
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Numerical Weather Forecast: deterministic product range

ICON-RUC (DWD, DEU, regional)
grid 2.2 km, forecasts up to 14 h

ICON-D2 (DWD, DEU, regional)
grid 2.2 km, forecasts up to 48 h

ICON-EU (DWD, DEU, Central Europe)
grid 6.5 km, forecasts up to 120 h

ICON (DWD, DEU, global)
grid 13 km, forecastsupto7d

SNOW 4 (DWD, DEU, Central Europe)
grid 2.8 km, forecasts up to 72 h

ECMWF (ECMWEF, GB, global)
grid 7 km, forecastsupto 15d

GFS (NOAA, USA, global)
grid 30 km, forecastsupto7d
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Numerical Weather Forecast: Ensemble-Models

Bayerisches Landesamt fur - B |~
Umwelt Lo

Ensemble-Model |SINFONY-RUC-EPS|ICON-D2-EPS|COSMO-LEPS|ICON-EU-EPS|EZMWF-ENS
_ 13 x 13
Grid [km x km] 2,2X%X2,2 2,2X2,2 7x7 13 x 13 26 x 26
Number of members 20 20 20 40 50
Forecast up to 14 hours 2 days 5 days 5 days 15 days
Model runs a day 24 8 2 2 2
WO

+ Hydrological Ensembles (variations of T, N, soil moisture, ...)
+ poor man ensembles
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Organization flood warning service
Products: Flood Forecasts — internet presentation:

Used for warning: Deterministic forecast Additional information:
» Short term 6 to 24 hours dependent on catchment size Ensemble forecasts (2 days to 15 days)
« Medium range 24 to 48 hours (trend) Wasserstand [cm] Wesserstand [m NHN]
800 — 476,19
Wasserstand [cm] Wasserstand [m NHN]
700 — 475,19
800 476,19 Meldestufe 3
600 — I 474,19
007 Meldestufe 3 . 47519 500 ﬂi:ﬂi?:fmz Meldestufe 1 - 473,19
600 — i —474,19 400 472,19
Meldestufe 2 !
500 | Meldebeginn "o 0e ST | ~ | a3 300 471,19
400 472,19 200 - 470,19
100 =plowicilung= [l 469,19
300 471,19 ="
200 470 19 ’ 29.05.24 31.05.24 02.06.24 I 04.06.24 I 05.328.2'15
100 469,19 Vorhersage: keine | 12-Std -Vorhersage | 2-Tage-Trend
Magliche Entwicklungen: 2 Tage-Trend (ICON-02) | 5-Tage-Trend {ICON) | 15-Tage-Trend (ECMWF)
Darstellungsart der méglichen Entwicklung: E le-Member | P ilbander

0 468,19
26.05.24 27.05.24 28.05.24 29.05.24 30.05.24 31.05.24 01.06.24 02.06.24
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™ 5. Hochwassernachrichtendienst B2 % | -

& (@] ) ) https://www.hnd.bayern.de 78 =

Startseite Wir Kontakt Impressum Datenschutz LfU-Hauptangebot
Bayerisches Landesamt fir
Umwelt

Lagebericht Wamungen Messwerte Biirgerservice Ereignisse Hilfe

Starscie
Lagebericht Wetterwarnungen
Hochwasserlagebericht Nr. 3 vom 09.06.21, 10:00 Uhr vor Starkregen, Davermagen. Gawiter
Aufgrund der gewittrigen Starkregenfalle gibt es weiterhin lokale Uberschwemmungen. An einzelnen Pegeln f%"
an Altmihl und Aisch ist die Meldestufe 1, an der Zenn die Meldestufe 2 tberschritten. mehr:-
7%
Meldestufen Hochwasserwarnungen 7
o
Y
V77
Aktuell Vorhersage
77

Mobile Infos

fiar Smartphones
m.hnd bayern.de

Hochwasser-
L&nder- porfc'

Gbergreifendes

Meldestufen:
@keine 1 @2 @384

@ anzahl derzeit erreicht Meine Pegel
~ Amtliche, bundes-

Hochwasserwarnungen:
H u

weite Pegel und
Hochwasser-App

Aktuelles

o0 Bay
S

Organization flood warning service

Three Warning levels
- Early warning (1-2 days Q
ahead)

« Warning of minor flooding at .
alert level 1 or 2

« Warning of severe flooding at .
alertlevel 3or4
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Organization flood warning service
Products: Water lavel triggers action — Passau Donau

Wasserstand [cm Wasserstand [m NHN
W em Place Type of measure or hazard I ] 2][] 0 I I
1200 —{ 1175 298 44
630 Passau Advance warning to the police by the regulatory agency 1075
720 Passau Flooding of the upper Zolldnde in Passau and the harbour area Racklau. 1000 296 44
720 Passau Flooding of the Fritz-Schéffer-Promenade at the tavern -Tiroler-, removal of the motor vehicles.
800 — 294 44
740 Passau Flooding of the Fritz-Schéffer-Promenade, traffic stoppage.
750 Passau Evacuation ot the parking lots at Schanzl. 600 29244
750 Passau Traffic blocking at the upper Donaul&nde
400 290 44
770 Passau Flooding of the high road ST 2132 at Léwmiihle
. . . - 200 288 44
770 Passau Evacuation of garages and souvenir shops at the lower Donaul@nde. flooding of the harbour area Racklan
780 Passau Highest water lever for water navigation (HSW). 0 286 44
31.05.24 02.06.24 04.06.24 06.06.24 08.06.24
790 Passau Flooding of the approach to the Nagelschmied- and Héllgasse
800 Passau Flooding of the posterior Donauldnde downstream of the Schanzl bridge.
800 Passau Warning by loudspeaker for the upper Donauldnde, Regensburgerstreet, Rindermarkt and Ort.
810 Passau 'Ort’ partly flooded.
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Organization flood warning service
Products: Water level triggers action - Kloster Weltenburg Mobile Protection

Wasserstand [cm] Wasserstand [m NN]
24.05.1999

01.06.24 02.06.24 03.06.24 04.06.24 05.06.24 06.06.24 07.06.24 08.06.24

Comparison with historic floods

2013-06-03 Kloster Weltenburg / Donau
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Organization flood warning service
Products: Connecting water level to flood inundation maps

« Donauwdrth EU flood directive medium probability flood 100a

Wasserstand [cm] Wasserstand [m NN]

600 7 Hochwassergefahrenflschen HO 100 — 400,78
Meldestufe 4

/| @ Standortauskunft

500 Meldestufe 3 399 78
Meldestufe

400 398,78

" -
vEs . o . 6 8 Legende
35? ,?B L '( A ¥ ._ ."‘ : \\-\ ) & v “ @ Dy amische Legende
4 > . \

=

300 —

= a
Uberschwemmungsgefahren

Hochwassergefahrenflachen und
Uberschwemmungsgebiete
Festgesetzte Uberschwemmungsgebiete

¥ < X i/ 7
% % ! Ty N [ Festgesetzte Uberschwemmungsgebiete
5 5 -
% ¢ % 5 \ i3 ??' Vorliufig gesicherte
/ S % 4\ W \ Uberschwemmungsgebiete
9 g F icherte Ubs

e Hochwassergefahrenfldchen HQhdufig
Hochwassergefahrenflichen HQhaufig

396,78 //,,,,

100 395,78

Hochwassergefahrenflichen HQ100
Hochwassergefahrenflichen HQ100

Hochwassergefahrenflichen HQextrem
Hochwassergefahrenflichen HQextrem

v

394,78
31.05.24 02.06.24 04.06.24 06.06.24 08.06.24

UmweItAtIES‘!

11 © LfU / Referat 86/ Dr. Stahl-van Rooijen / 17.03.2025



. . . ) ) Bayerisches Landesamt fur
From flood forecast to mitigation - Bavarian Flood Warning Service Umwelt

Organization of the flood warning service (HND)

Flood Warning Service

Flood forecasts

N

e

5 regional Flood Warning Centre/ N

Forecast Bavarian Enviroment Status report for Bavaria N 4
Centres Agency - Website of

Floodline, the Flood
teletext Warning
Service

N

Water levels VN

State offices for
water management

(App)

WO\

Regional warnings

Country district offices

Towns and
communities

4 Internal communications —’ Alert channels —} Available information
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Flood 2024 from forecast to mitigation Weather

: system
« What were the challenges for a correct warning? y

606

Information for Mitigation: green adapted action possible — red missing information

Time (start, location :\g \z;lgl.swater
peak, warning
levels)
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Limits of early warning — weather prediction and discharge forecast 28.05.2024
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Flood information service ‘

29.05.2024, Wednesday
Information: Potential weather situation for a large to very large flood from Friday 31.05. to

666

04.06.2024 c
Action: advance information via the warning channel for “service readiness for large floods”,

information Ministry of the Interior, flood staff of Ministry of Environment and Consumer Protection

30.05.2024, Thursday (public holiday)

Information: uncertainty is still to high for detailed warnings
Action: Pre-Information on the flood situation for the public
31.05.2024, Friday

Action: official (pre-)warnings of the affected water management
authorities, continuously adapted during the event

Challenges for flood forecasting:
- Extreme event: Water level-discharge relationships, Overflow of protective structures

- Precipitation forecast
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Forecast — Friday event starts Fr. 31.05. 2024 6:00 forecast

Manching (Ort) / Paar 4 DI
Offingen / Mindei ICE kuri, NS—3umme (gesdrt) 31. 5 01 UTC for felg. 114 Std. (Bavern) o
cm
i 7 = 80 mm 400
/‘\\/\ :3 i “:‘?\' = 70 mm 360
500 o > &1 mm
} \ = &0 mm 320
5 = 43 mm
280
400 = ]
> 33 mm 240
= 30 mm 200 -
300
= 28 mm =
/-f"\.\_‘-r’_’_/ = 20 mm 160
= 19 mm
200 = 12 mm 120
. = 8 mm a0
= 4 mm
100 o o > 1 mm 40
. < 1 mm
: | 29.5.24 31.5.24 2624 4.6.24 6.5.24 8.6.24
25 5 24 315724 26 24 46 24 &2
Nattenhausen / Glinz
[ermn]
Hohenkammer / Glonn
280 H’\ [em]
240 /’.{ \\ 360 /\'\
\,_,,\ 320 }
200
280 \
160 240
200
120 .
Md = S
50
a0 M\*-____\H/‘\—_W_
40 ai S
1 H 1] St 100 km 29524 30524 31524 1.6.24 265.24 3624 4624 5.6.24 6.6.24 7.6.24 8.6.24
29524 31524 2624 4624 6.6.24 I .
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Forecast for Paar: underestimated during the whole event

Manching (Ort) / Paar

Do. 30.05.2024

Manching (Ort) / Paar

Fr.31.05.2024

by

[cm] [cm]
400 E 400
360 0 360
320 320
280 2a0
f Y 7 LN
240 240 }
200 j 200
= =
160 160 L~
L — __/—'——'-"/

120 120

a0 80

e ———— e r——
40 40
29524 31524 26.24 4624 6.6.24 295.24 31.8.24 26.24 4.6.24 6.6.24 §.6.24
Sa. 01.06.2024 Sa. 01.06.2024
Manching (Ort) / Paar 00:00 U h r Manching (Ort) / Paar 20:00 Uh r ﬂ

[cm] [cm]
400 400

360 360

320 320

2a0 280

240 = 240 j

200 J F\ 200

< T

160 / 160

120 120

a0 L

——
40 4u
|Vorhersage editiert: Anstiey manuel editiert, Wellenablaut unsicher; ‘
29.5.24 31.5.24 2.5.24 4.6.24 6.6.24 29.524 31524 26.24 46.24 6.6.24 §.6.24
19
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Donnerstag 30.05.2024 |

24h Niederschiag ICON—-EU — RADOLAN EW
Loauf 20240530 O UTC (VZ 0-24)
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s ¥ ¥
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4 L
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-

-

>
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“
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24h Neederschlag ICON-D2 — RADOLAN EW 24h Niederschlag ICON-D2 — RADOLAN EW
Lauf: 20240530 0 UTC (VZ: 0-24) Lauf: 20240531 0 UTC (VZ: 0-24)

Donnerstag 30.05.2024 Freitag 31.05.2024 g 5 : penie) S L e .
i Lok L I Donnerstag [/ 3y retag  pd  © 1% JCON-D2-Verification
Leuf: 20240530 O UTC (VZ 0~24) Lauf: 20240531 0 UTC (VZ: 0~24) 30.05.2024 |+ & : 31.06.2024 | + ¢ P
e e s e e : J

AEAS Lo
A P

*  colour range

o o
(Wi} 2000} psbopdt o
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-£5
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Std Abweichung 8,7 Maxrmum 98,7 E SidAbweichung 12,3 Maxmum 1214 E
24h Niederschlag ICON-D2 — RADOLAN EW 24h Niederschlag: ICON-D2 — RADOLAN EW
Samstag 01.06.2024 Sonntag 02.06.2024 Lauf: 20240601 0 UTC (VZ: 0~24) Lauf: 20240602 O UTC (VZ: 0-24)
24h Needer ICON—-EU — RADOLAN EW Noodor — RADOL v Ty gy a4 > 55
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3 <] Ay i 3R Mg T - 01.06.2024
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Rainfall distribution June 2024 with statistics

Niederschlags- /

summe [mm) Wiederkehrzeit [a]
.<=0.1 (1
0,1-2 . 1
_12-10 B1-2
110- 15 B2-5
15-20 _5-10
B 20- 30 . 10-20
B 30 - 50 B 20 - 50
B 50 - 75 B 50 - 100
Bl 75- 100 B > 100
B 100 - 125
_ B 125 - 150
150 - 200
50 100 km =>2oo

- The precipitation forecasts were significantly too low, especially for the most affected
region (> N100)

- even the highest ensembles did not reflect this development

- Affected region: normally not high precipitation compared to alpine regions > severe event
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Heavy Precipitation Event and Flooding in June 2024 over the Rems-Murr-Fils-Region

L” :w Deutscher Wetterdienst E
=

Flood Forecast Centre of Baden-Wiurttemberg QD-V}T/iSeIeva*,D.Elfgang,M-Bremicker,U-Badde,J.Weimper s vt R Wetter und Kiima aus einer Hand

Observation: 02.06.24 - 03.06.24

Heavy Precipitation

Return period

for 4h-Precipitation (Radar and
KOSTRA-DWD-2020)

I.N-Sum 4h = above 100a! -—== Wiederkehrzeit:

Flooding

Radar

4h Accumulated Precipitation in mm
19 - 23 CEST on 02.06.24

N sum 4h > up to 140 mm/4h! ""'e,‘d,e[“"'"““i'{"'(‘,'"e ™ Kosrmlzozo 4-Stunden-N-Sum (mx)
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) %L\.& 113 0. ! =-.
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‘ » ""“. ,\;/-& [nl%?]< , : ] ’% Wiederkehrzeit
- e 2t s : : g b Gauge: Haubersbronn /Wleslauf (76 km?2)
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125<=_J<« 25 M M H
.| precipitation
Z{EE{% cell persisted q1.6.24 1.6.24 16.24 2.6.24 2.6.24 3.6.24 3.6.24 3.6.2430
1;:::::::3 0:00 10:00 20:00 6:00 16:00 2:00 12:00 22:00
15.0 <= < 20.0
no-mm<z0 | OVEr an area for
- " HQ>>>100a _
00 <= - several hors! « HHQ on June at 02:00 CEST since 1949

19-20 CEST  20-21 CEST  21-22 CEST 22-23 CEST

22 © LfU / Referat 86/ Dr. Stahl-van Rooijen / 17.03.2025



Heavy Precipitation Event and Flooding in June 2024 over the Rems-Murr-Fils-Region
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