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Varslingsmyndigheder — fgr 2022

Skybrud Oversvgmmelser fra vandlgb Stormflod

Skybrud @sterbro © ColourBox — Nina Benixen Gudena, Bjerringbro, feb 2020 © Michael Butts Horsens Stormen Malik, 2022 © COLOURBX 53465501
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Feb 2020

Foto/Video © Michael Butts, Gudena, ved Bjerringbro

Foto: Jensen Aerial Photography, Oversvgmmelser i Rya



o Credit:

o ) ® Danmarks Jonas W Pedersen et al. (2022),
o _ ® Meteorologiske . .
® institut Database af oversvemmelse fra et media arkiv,

DANVA Dansk Vand Konference 23.-24. november, 2022

645 flooded locations (2015-2020)

Storm surge (coast) Fluvial (river/lake) Urban pluvial
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Forfeerdelige oversvammelser i juli 2021 |
Centraleuropa

Tief Bernd iiber Deutschland,
Summe des Niederschlags aus Radar: 12. Juli, 05:50 UTC - 15. Juli 2021, 05:50 UTC

24h - Niederschlagssummen

12. Juli 2021, 05:50 UTC 13. Juli 2021, 05:50 UTC 14. Juli 2021, 05:50 UTC
bis 13. Juli 2021, 05:50 UTC bis 14. Juli 2021, 05:50 UTC bis 15. Juli 2021, 05:50 UTC

Niederschlagssumme [mm]
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Deutscher Wetterdienst %
Kii \ und D g: © Deutscher V' ienst 2021 (Stand: 15.07.2021); Geodaten: © GeoBasis-DE/BKG 2020 (Stand: 01.01,2020). Wetter und Klima aus einer Hand N

, o >meIseri\TyskIand
https://confluence.ecmwf.int/display/FCST/202107+-+Rainfall+- > — - T 1329068252

+Germany+and+Belgium?desktop=true&macroName=show-if



https://confluence.ecmwf.int/display/FCST/202107+-+Rainfall+-+Germany+and+Belgium?desktop=true&macroName=show-if
https://confluence.ecmwf.int/display/FCST/202107+-+Rainfall+-+Germany+and+Belgium?desktop=true&macroName=show-if
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Juli 2021

Oversvemmelser i
Tyskland m.fl.

Maj 2022 Medio 2023

Risikomeldinger til Manuelle varsler til
beredskaber beredskaberne

01-06-2023
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Data Information Beslutning

[ intet varsel

[ risiko for voldsomt veir
[ Kategori 1: Voldsomt vejr
[ Kategori 2: Farligt vejr

[ kategori 3: Meget farligt veir
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20. juni 2021 12:29
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Krav til data:

) Kraftig regn Snestorm / Vind Forhgjet Isslag Torden og

° Rett i d ig kraftig sne / vandstand skybrud
snefygning

e Robust

« Palidelig

© Ole Olsgaard Kristensen

01-06-2023
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Varsling for oversvgmmelser fra
vandlgb

Trin 1: Manuelle varsler til beredskab

Varsling baseret pa manuelle sammenstilling af data

Trin 2: Prognoser baseret pa hydrologiske modeller
Krav til modeller

« "Open source”, community modeller

* Hurtig

* Robust

Hydrological Predictions for the Environment (HYPE)
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Pilot test case: Vejle

» Udseaet for oversvgmmelse fra
« Vandlgb
« Stormflood (forhgjet vandstand)
« Skybrud

. xuelllng/ Hers i . \ure’isy
v_;-am. \_.‘;':f.

Figur med tilladelse af Paul Landsfedlt
Vejle Kommune
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<t " Surface water catchment # Groundwater catchment

With aquifer, calibrated model with
First test with aquifer (manual adjustments) retfrac manually calibrated

Vejle A, Haraldskeer Vejle A, Haraldskaer
4 L] 4

[mmiday]
[mm/day]

Grejs A, Planteskolen Grejs A, Planteskolen

[mmiday]
|
[mm/day]

[mmiday]
[mméday]
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Calibration and validation

« Calibration period: 5.5 years, Validation
period: 2.5 years (not overlapping)

« Catches most peaks

e Still work to be done

Station KGE_cal KGE_val NSE_cal NSE_val
Grejs A 0.82 0.60 0.77 0.68
Haraldskaer 0.91 0.85 0.83 0.83

Hgjen A 0.83 0.80 0.72 0.68

Total discharge at outlet
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Aquifer in- & outflows

972020

1/2019
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Hydrologiske Model for Vejle
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Data efter 2011

Vandlgbsdata I realtid

Ingen data efter

2011

0 125 25

= ke sy |

Miljgstyrelsen (MST) ~ 500 (450) gauges
Svarende til ca. 62% af Danmarks areal
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Kote korrektion

Kvalitetskontrol af vandlgbsdata
Grgdeskaering

Vandstand

ST_41000016_TSID_32268_h

2000

1500 —

1000 —

— MST |

~— Korrigeret kote
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22.Jun 6. Jul 20. Jul 3. Aug 17. Aug

——  Water Level, Haraldskaer

31. Aug

14. Sep

28. Sep

ST_20000024_TSID_30266_h
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1992 1996 2000 2004 2008 2012 2016 2020 2024

Credit: Charlotte Plum
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Varsling kriterier

Station: 42000021 optimal waterlevel v: 3.35 Optimal precip_v: 15 #Events hit: 23 #False warnings: 2 #Events missed: 1

Missed 2 Year Event

False Warnings
True Warnings - 4.00
Hit 2 Year Event
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Nedobar [mm]
Vandstand [m]

2mnz 2014 oie 2018 2020 72022
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Varsling kriterier

Koordinater | Vandigb Beskrivelse Varslings- Varslings- Varslings-
(lat-long) kriterier 1 kriterier 2 kriterier 3

Kontakt: mbu@dmi.dk
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Hvor ervinu?

* Etableringen af et national varslings- og prognosesystem med et flerarigt
sigte

* DMI har som det fgrste faet til opgave at opstille et varslingssystem baseret
pa sammenstilling af data

* Fokus i begyndelsen er pa varsling til beredskaberne

e Stiller krav til data:

B

* Rettidig — neer realtid

» Robust — 24/7 hgj oppetid ‘ig_"g =" YR ey *

* Repraesentativ — rigtig rumlig og tidslig oplysning 'r_r-—l_.__ e ' ’
* Bade landsdaekkende og lokalt f * = ‘
| 1

* Palidelig — tilstraekkelig kvalitet til varsling

* Fra 2023 (FL23) er vi i gang med udvide den samlede Igsning med en © Ole Olsgaard Kristensen
national hydrologiske prognoser system, efter samme principper som vore
meteorologiske og oceanografiske prognosesystemer

* Det videre arbejde vil kraeve fortsat dialog med en lang raekke aktgrer og
interessenter
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o mapoae EFAS — European Flood Awareness System

Part of Copernicus Emergency Management Service

Continental scale hydrological forecasting 2 - Model Euopen el 3 - Products
— & P I '
Real-time data o PAST-EROCESSING. . e o, e

(EU-FLOOD-GIS/ETN-R)

24/7 operational service

Historical Data

- Spatial resolution 5 Km

“Regional” flood notifications

5 — Possible actions

| EFAS partners network
acka Palanka hOY! b 4 \
ikovikgauxa Nananka HOBAC ¢ <
\ (

. 2.

Static Data European
Data Layers

AAAAAAAR
AAARAAAR
EXYYeryy.
RA2AAAARA
AAAAAAAR
AAAARAARA
222

Meteo — Data / forecasts

E v"-\ "'/ { : ° .""“ < e ¥ :
Expert Knowledge of - = 5
Member States 4 — Notifications ﬁ

Does not stand alone, local interpretation and flood
forecasting systems are needed

1- Data (obs and NWP)

01-06-2023
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DMI

raingauge netvaerk

Credit:

Jonas Bruun Hubrechts & Rasmus Lau Thejlade Henriksen (2022)

Rain-gauge network evaluation and optimization

using geostatistics
B.Sc DTU Compute & DMI.
Courtesy of Jonas W Pedersen

{ = Whole year: 433
Removed during year:
Setup during year: 9
Moved during year: 20

17

SVK RIMCO: 176
DMI pluvio: 68
AU synop: 2
DMI synop: 35
Kalundborg synop: 1
Lufthavn synop: 5

Daily raingauge network 2006

Automatic raingauge network Feb 2020
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Skybrud - falde mere end 15 mm pa 30 min

Oversvgmmelseskortene er udarbejdet og leveres af Scalgo.

/ « , .v“,”.‘ f - . 2 4 < 7/‘. " ;. levang J
f +1 ; ' > ‘, s - >’ v Med aflgb og infiltration ‘ g i
_ "I L (T Gammelt eksempel
~7; s \ . L8 A Lisbjerg ’ -~
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: 4 . v‘ . " . - A\ 5
! ~
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Baggrundskort © 2023 Styrelsen for Dataforsyning og Infrastruktur
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