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derived from a radar-based catalogue (CatRaRE, 2001-2020)
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' Motivation: The benefit of area-covering measurements  Deutscher Wetterdienst E
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Percentage of extreme events (2001-2018)that were
measured or missed by the DWD precipitation stations - percentage of detected

events decreases with
2 \ b) shorter durations

1h - Events > 24h - Events -> only 33% of all events
6% | have beenrecorded by

rain gauges (more than 75%
observed for D = 24h)

-> the eventsof short
duration are rarely
recorded by the point

measurements (82.7%
missed for D =1h)
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MORE: Katharina Lengfeld et al, 2020
: : Environ. Res. Lett.15 08500,
* X https://doi.org/10.1088/1748-9326/ab98b4
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Spatio-temporal patterns and extremity assessment
of heavy rainfall events in Germany,

derived from a radar-based catalogue (CatRaRE, 2001-2020)
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- 20 years (2001 - 2020) of re-processed radar data for Germany

- with 1 km spatial and 1 hour temporal resolution
- radar-based reflectivity measurements adjusted to hourly station-based precipitationtotals and
corrected for typical measurement errors applying specific climatological correction methods

RADOLAN (real-time RADKLIM (annualy updated)

oy

- =300 stations - Correctionprocedures
| Sl (Spoke, Distance, Clutter. . .)
k’ = 3 A % o 1 JeREE P

- Additional weather stations
(Better quantitative data)

O Download: opendata.dwd.de

3 DOI:
http
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https://opendata.dwd.de/climate_environment/CDC/help/landing_pages/doi_landingpage_RADKLIM_RW_V2017.002-en.html
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6

How to define an extreme event?
F

= What is extreme?

= Precipitation rates (pixel) with return periods of at least5 years (=T5 Catalogue) Or
= Precipitation rates (pixel) exceeding the DWD warning level 3 (=w3 Catalogue)
= 1l1durations betweenland 72 hours (1, 2, 3,4, 6,9, 12, 18, 24, 48 and 72 hours)

objects for
each analyzed
duration and
time step

= Duration-dependentminimal size of a contiguous area

For each time step (=durations_1to 72h):

Precipitation field

[

Threshold

for heavy
precip.

Threshold exceeding

Min.
size of
object

Object area

All detected gbjects:
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Precipitation object : $ $
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From objects to an extreme event?
SE——

= How to define anindependent event ?
events

= Selection of the objects with highest extremity*: combination of mean return with

period andarea characteristic

= No spatial overlapping of the detected objects of different durations duration
= Tempora minimum distance referring to the lower duration (but at least 4h)

All objects for the same event (with different time steps and duration)

Selection of the
h ‘r ‘ strongest object Precipitation event

1
1
1
1
1
1
1
1
1
. , . =
' -- ' = —) W | *EXTREMITY (Ex,)
: 1
Criteria : based on concept of Weather Extremity

N Y ‘ sironges I | Index(WEI) by Mller and Kaspar
i
_ [
1
1

Criteria

Object: " . X
jects Source: Miller, M. and Kaspar, M.: Event-adjusted evaluation

of weatherand climate extremes, Nat. Hazards Earth Syst.
Sci., 14,473-483, d0i:10.5194/nhess-14-473-2014, 2014

Duration [h]
*
e
#
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For all detected events the following ATTRIBUTES are determined:
e cataloguetype,eventiID
* temporal parameters: start and end time, duration

* spatial parameters: affected area, coordinates, state, county and district of the grid cell with
maximum precipitation, proportion of the event area [%] in Germany

* precipitation statistics: mean and maximum precipitation, return period, heavy precipitationindex
(SRI) and extremity (E.,) within the event area

* meteorological parameters: weather type at start and end time of the event accordingto DWD’s
objective weather classification, 21- and 30-days antecedent precipitation index

population, degree of settlement, degree of sealing, land use,
elevationa.s.l. and topographic positionindex (TPI)

+ extension with other attributes is possible (e.g.for our projects: fire brigades
operations, insurance data, air temperature and wind parametres... )
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CatRaRE Catalogues ‘CatRaRE” >
*CatRaRE_ _Fta Catalogue of

* CatRaRE_ _FEta Radar-based heavy
Rainfall

Events

Tabular form

Dashboard (online)

= @ 8

EMS Annual Meeting 2021, online, 6—-10 Sep 2021, EMS2021-461


opendata.dwd.de/climate_environment/CDC/event_catalogues

B Catalogue of extreme precipitation events

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N

Q KlamEx_Tools_CatRaREv2021_07.mxd - ArcMap — x
File Edit View Bockmarks Insert Selection Geoprocessing Customize Windows Help
=T BB x & - ([rr7nz Y| EEEBE o [ Ji00%) Ew oL B [Shaw Mamel Page Text = _
BRAOYQ (Rl e [H-E @ B KDL Bl
- - —
Table Of Contents B x g NS / e ArcToolbox 1 x &
SCE = g it \® X Neufa‘hl;n bei & ArcToolbox o . .
=S oy / - AT & 30 Anlst Tocls = Working with
Cls o
3 Anal Tool =
B ¥ LAN_VG250_v20200101_RADOLANprj Event N & Analysis Tools =
o o > &) Cartography Tools = d b fo rm at .
ZO ne L] i - R Tools 7] . .
= [0 KRS_VG250_v20200101_RADOLANpr bilty Tool H
= H E Jeraoir ools =
O /‘1‘:’, \ L) PreC|p|tat|0n jement Tools E
= [ GEM_VG250_v20200101_RADOLANpj A : 1 ‘
s
m : Maximum = =
CatRaRE_v2021_01 \ = ~
g schungsinstitite - o enungszentrum O
{ & [E] e KlamEx_Toels_V2021.01_20210512
CatRaRE_ W3 _Eta_EventZones 2001_2020 w01 ESRI ®
[] CatRaRE 20012020 T5 Eta RRmaxPoints 42021 01 % & K1 Prepare Regional Catalogues (points + zones) I [_ESRI_|
F - 2001_2020_T5_Eta | ) _
Sp T ——— G| e e og e e
O TepPlusOpen w Lustheim i ) P v
o %ba K2R Imnart RATKI IM Nata For Selected Fuent(s)
< > s / < >
Table 3 x t\
G- B Ry 0
CatRaRE_W3_Eta_EventZones_2001_2020_v01 x
b Shape * CatVersion KEY FIELD Event 1D Start Time End Time Date START Date END Duration | Area | Area LAEA | Area in G | AShare in G | RRmax in G | x RF ~
L |_Shape | | [
1 |Pobygon W3 _Eta_w2021_01 [W3 Eta_1 1] 200101020350 [ 200101020750 (02.01.2001 03:50:00 [02.01.2001 07:50:00 4 51 445 51 100 1
2|Polygon W3_Eta_v2021_01 |W3 Fta 2 2| 2 Fi 3:50:00 48 187 1673 187 100 1
3|Polygon W3 Eta_v2021_01 |W3 Eta_3 3 2 EV e nt Attrl butes 5:50.00 12 48 42 48 100 1
4 |Polygon W3_Eta_v2021_01 |W3 Fta 4 4| 200101051250 | 200101060650 |05.01.2001 12:50:00 0€.01.2001 0€:50:00 18 328 287,1 328 100 1
» S |Polygon W3 Eta_v2021 01 |W3 Eig 5 5| 200101070150 | 200101070750 |07.01.2001 01:50:00 07.01.2001 07:50:00 (] 25 22 25 100 1
§|Polygon W3_Eta_w2021_01 |W3 Fia § 6| 200102031750 200102040550 |03.02.2001 17:50:00 04.02.2001 05:50:00 12 154 1344 154 100 1
T |Polygon W3_Eta_v2021_01 |W3 Fta 7 7| 200102180150 | 200102160550 |16.02 2001 01:50:00 16.02.2001 05:50:00 4 45 M7 45 100 1
&|Polygon W3_FEta_v2021_01 |W3 _Fia 8 8| 200102152350 | 200102160850 |15.02 2001 23:50:00 16.02.2001 08:50:00 9 53 488 53 100 1
9 |Polygon W3_Eta_v2021_01 |W3 Fta 9 9| 200102211850 | 200102231850 |21.02.2001 18:50:00 23.02.2001 18:50:00 48 146 127,1 148 100 1
10 [Polygon W3 _Eta_v2021 01 |W3 Eta 10 10| 200103201250 | 200103221250 |20.03.2001 12:50:00 22.03.2001 12:50:00 48 226 198 226 100 1 v
= e T i nea na Then s wal mnnananasarnl nnninanasceninens nnns s srnan manannns arraan g - = n - ann F—

(LI | 3k M

[BIS | 0 out of 23020 Selectea)

CatRaRE_W3_Eta_EventZones_2001_2020 w01 l CatRaRE_W3_Eta_RRmaxPoints_2001_2020_01

EMS Annual Meeting 2021, online, 6-10 Sep 2021, EMS2021-461



Wetter und Klima aus einer Hand

B Catalogue of extreme precipitation events Deutscher Wetterdienst E

Advantage: Possibility of integration with other geospatial data of various formats and resolutions
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Spatio-temporal patterns and extremity assessment
of heavy rainfall events in Germany,
derived from a radar-based catalogue (CatRaRE, 2001-2020)
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Catalogue of extreme precipitation events

2
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4

Applications of the CatRaRE Catalogue
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Comparison between W3_E; ,and T5_E; 5 catalogues

© GeoBasis-DE / BKG 2020 (Stand. 01.01.2020), Klimadaten und Darstellung. © DWD 2021 (RADKLIM Daten DOI. 10.5676/DWD/RADKLIM_RW_V2017.002)
Ereignisanzahl [-
g [l . Regionen mit mehr
als 7,5 % Datenliicken
1 2 4 8 12 16 20 30 40

= The distribution of events according to
Warning Level 3 threshold (W3_E; ,) reflects
the orographic amplification and can be
treated more as a “climatology pattern”

= The events classified on the basis of the 5a-
return period (T5_ET,A) are as expected
more evenly distributed

Both catalogueshavetheir users and applications.

On the following slides we present results
based on the CatRaRE W3_E+ 5

R
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Spatial distribution shows clear
differences betweenlong-lasting
and short-term heavy precipitation
events

= Short-termevents(D=1to 9h)
are more randomly distributed
over Germany

= Mostlylong-lasting events (D= 12
to 72 h) are boundto orography

i Vi
e Yoyl b

2001 - 2020 Number of long-term events

4

2001 - 2020 Number of short-term events

1 2 4 6 8 10 12 15 1 2 4 6 8 10 15 25
QR Regions with more than 7,5 % of data gaps RR8X%X Regions with more than 7,5 % of data gaps

Data source and credits: © DWD 2021 (CatRaRE: 10.5676/DWD/CatRaRE_W3_Eta_v2021.01); Geodata: ® GeoBasis-DE/BKG 2020 (Stand: 01.01.2020).
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Annual number of the eventsin Germany 1

Annual statistics of heavy-rainfall events: i =

| 2 4 | 3 -
e — I —

2 Largeinterannual variability of 5§07 = — | — 7 g DM
extreme precipitation eventsin g = | - L 0 = 1
Germany b l=:EIl-__=_= l - m2

. , Sl == 3
> Large areas are mainly hit by events =il T il . mEE T E=pn iy
Of Iong duratlons (VIOIett COIOrS) ! 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 6

Jahr

> Num_ ber of extreme event_s IS 1 Annual areaaffected by the events (Germany area only) s
dominated by short durations (blue 2 ! 3 12
CO|OI’S) o 250000 I I i ! 5 m18

) £ I 6 8 7
= Extremely dry year 2018 with largest 3 110 2
) ! . i . m48
number of extreme events (??77?) C 150000 :l . .
5 1 - - - m72
- Emn.nno ----:.I_I_ll_‘:D-l_l-i—l_l-D:‘
More events and larger affected areain S o e =
2011-2020.. but still not enough data for EmE M em e e ™=
. 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
trend-analysis Jahr

Basis: CatRaRE W3 Eta
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Annual Number of heavy precipitation events
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% ::Egzis:‘ Hamburg \l\\\ s \.\_«,.: :
1 55 ™~ H
1 558 . 3 , o 1
1] * > iy @O . g ; =0
& by N2 in : s ® 1
1 I A e 5 bR / EHannover 1
1 o
S AL 1
: Pt ‘/'\,_ 1
1 ; Busu:}vag' E :
: e 1
1l 1
I !
i B 1
12 1
1 1
1 1
1 1
1| 1
1], !
1 1
1 1
=i 1
1| WEIZ
£ : j £ ; 1
: Klimadaten und Darstelluna: © DWD 2021 (CatRaRE DOI: 10 5676/DWD/CatRaRE W3_Eta_v2021.01); Geodaten: ©® GeoBasis-DE / BKG 2020 (Stand: 01.01.2020) :
: Number of Events per Pixel (~km?2) i
i HEEEENTT T T 882 > 7,5%o0f No Data |
1 1 2 3 a4 5 6 7 8 >9 I
o o o
Basis: CatRaRE W3 Eta
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B Spatio-temporal patterns Deutscher Wetterdienst E

Rings — Years
Wedges - Months

Monthly Number of
Events 2 Warning Level 3

(D: 1-72h, CatRaRE W3ETA)

Mar

2018:
May — June

Basis: CatRaRE W3 Eta
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Rings — Years

Weekly Number of Wedges - Weeks

Events 2 Warning Level 3 wi J S
(D: 1-72h, CatRaRE W3ETA) v,

Two weeks: E
28.05.2018 :
- 11.06.2018 3

=

Basis: CatRaRE W3 Eta
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Rings — Years

Daily Number of Wedges - Days

Events 2 Warning Level 3

(D: 1-72h, CatRaRE W3ETA) 7 01.Mérz

16.Marz

12.0kt
31.Ma
27.Sep 100 g
15.Apr
. @ . 12.Sep : / 7 A ae :
Single “record days”: A | 30.Apr

29.05.2018: 117
31.05.2018: 136
01.06.2018: 119
09.06.2018: 177 —

Daily number of eve

Basis: CatRaRE W3 Eta
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6

Sa

‘ IEEIIIIIIII |-
“ IIIIIIIIIII u

Variation during the day and the week (based on the Start-time of the Event)

Short-term Events
Number of Events (D: 1 -9 h) (W3_ETA, 2001 - 2020)

16
Start Tlme [UTC] of the Event

L || monday | ][] P
] ||| reestay | || | |

||| wea
SENEE BuT7ENEEE “EEN° NENEN

W ligay | | | | |
SEEEE EESCANEEEES CEERC
SEEEE B2TYEEEEER B

18 20 22 0 2 4 6 8

All Events

Number of Events (D: 1 - 72 h) (W3_ETA, 2001 - 2020)

pescay | | | | NS

22

16 18 20

Start Time [UTC] of the Event

m <100
m <150
< 200
< 250
< 300
< 350
m <418

=» accumulation of eventsin the afternoon and early evening when typically summer convection occurs
= smallernumber of eventsat the begining of the week and delayed convection beginningon Monday

= coincidental finding or —derived from the weekly cycle of ozone pollution = traffic volume?

— more detailed analysis is needed...

w
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Spatio-temporal patterns and extremity assessment
of heavy rainfall events in Germany,

derived from a radar-based catalogue (CatRaRE, 2001-2020)

7 | Radar Climatology

Catalogue of extreme precipitation events

2
3 | Spatio-temporal patterns
4

Applications of the CatRaRE Catalogue
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TIME

Number of Events (D: 1 -9 h) (W3_ETA, 2001 - 2020 )

0 2 4 6 8 10 12 14 16 8 20 22
Start Time [UTC] of the Event

Hour, Day

Weeks, Months

Heavy rainfall events in Germany (2001 - 2020)

2019

3500
www Events Count  =O=Affected Area [10% km?]

3000

2500

2000 -
900
800
600 1500 -
400
200 1000 i
100
50 500 N
10
1 0 T T T T T T l
o 2001 2003 2005 2007 2009 2011 2013 2015 2017

Single events

7 )

Wiederkehrzelt [Jahre]

12 5 10 2 5 100 12 3 4 5 6 7 8 9 1011 12

Regional variability

Erefgnisanzahi L] .« Raglonen mit mehr =
333 ale7,5% Dateniicken A E
1 z 4 6 [} 12 16 0 ¥ s L i = Co . “

ZS2 w75 % Datenlicken
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Ranki ng of extreme Starkregenereignisse (1 - 9 Std.)

8 F ] ¢ RANK| Date_ START |D_Std|Area | Eta |RRmax|RRmean|SRImax|SRimean BDL/LKS/GMD_RRmax
preC|p|tat|0n events == ;Ha..fmfg%@mw"“"f "Bl 21 07.2014 1550| 6 | 5360 | 53.2 | 742 | 4561 8 4 BY /Freising /Wang
D~ oL N PO 01.08.2018 21:50| 9 | 2649 |51.2 | 155.3 | 63.65 1 5 ST/Jerichower Land /Genthin
.)H‘ag,ﬁve,) N 11062019 17:50| 4 | 3231 | 49.4 | 216.1 | 46.74 12 5 SN /Leipzig /Parthenstein
“‘ Hf A 'O 23 06.2016 17:50| 6 | 1501 | 47.7 | 166 | 61.83 1 6 NI /Emsland /GroR Berfen
_bu,serg_f. oNaN 0 21.07.2007 23.50] 9 | 5289 | 45.0 | 105.4 | 4858 8 4 BB /Hawlland /Wiesenaue
P RET SN 3(05.07.2012 13:50| 6 | 2775|446 | 1406 | 50.18 10 5 BB /Elbe-Elster /Bad Liebenwerda
o Mfrg'e:;:f" W0 '/ |2006.201310:50] 3 | 2460 | 44.1 | 99.6 | 41.38 10 5 NW /Bochum /Bochum
e E 13 R | [13.06.2020 10:50] 9 | 2937 | 43.8 | 150.8 | 53.88 1 5 BB /Ostprignitz-Ruppin /Rithnick
Y ... W- ; 30.05.2008 16:50| 2 | 2154 | 415 | 97.6 | 4238 10 5 HE /Marburg-Biedenkopf /Kirchhain
) 49 @ 18.05.2002 16:50| 9 | 6159 [41.2 | 1843 | 50.28 1 3 BY /Furstenfeldbruck /Lands beried
L e Dauerregenereignisse (12 - 72 Std.)
RANK| Date_START |D_Std| Area| Eta |RRmax|RRmean|SRImax|SRimean BDL/LKS/GMD_RRmax
EXAMPLE: "Bl 12.08.2002 02:50| 24 |48420| 208 | 283.1 | 86.89 1 5 SN/Sachsische Schweiz-
Osterzgebirge /Altenberg

24.07.2017 07:50| 48 |54898| 189 | 255.8 85.04 9
17.07.2002 01:50| 48 |45053| 176 | 187.2 85.26 10
29.06.2017 10:50| 24 |33927| 166 | 161.9 71.62 9

NI /Goslar /Bad Harzburg
NI /Hildesheim /Sibbesse
BE /Berlin /Berlin

Topl0 short-
term (upper)

21.07.2011 05:50| 48 |37879| 145 | 187.2 | 82.44 8 Tschechien
and |Ong-term 25.09.2010 21:50| 48 |45655| 133 | 154.5 | 79.38 8 SN /Bautzen /Wachau
b 26.08.2010 04:50| 24 |14519| 132 | 163.9 | 86.16 10 NW /Borken /Schéppingen
( otto m) 30.05201317:50| 72 |32037| 127 | 3195 | 13195 | 8 BY/ R“g’;:f:; ;’:S‘:h"“ .
events In 27.09.2007 12:50| 48 |26330| 114 | 189.5 | 7856 8 ST /Harz /Wemigerode

HE /Main-Kinzig-Kreis /Steinau an
der StraRe

g Al A ORjO0O|O

20.05.201912:50| 18 |22325| 110 | 106.7 | 60.21 9

2001-2020

Basis: CatRaRE W3 Eta
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EventCase Studies

EXAMPLE:

Extremely heavy
rainfall event
over the city

of Mlnster on
28t July 2014

R

Starkregen in Miinster am 28. Juli 2014 - Ereignisfallstudium

Niederschlagssumme

Stufe nach DWD Warnkriterien

SioDo

Ereigniszone A Niederschlagsmaximum

Niederschlagssumme [mm]

0105 1 2 5 10 20 30 40 60 80 100120
Start Time: 28.07.2014 13:50:00 Wiederkehrzeit nach RADKLIM
Dauerstufe: 9h
Fliche: 1213 km?
RRmax / RRmean: 176.8 mm/  62.29 mm
SRImax / SRimean: 111 6

Tmax / Tmean: >>100 Jahre/ 71 Jahre

Eta:
e Main Attributes
Bundesland: Nordrhein-Westfalen oy “"m"&‘k: % "ﬁﬂ'“&‘k:
Landkreis: Minster 3 Joaet R
Gemeinde: Minster
Einwohnerzahl: 594443
Bebaute Fldche: 8.3 %
Versiegelte Fléche: 8.2%
Minimale Hohe iiber Meeresniveau: 26m
Maximale Héhe {iber Meeresniveau: 197 m
Wetterlage: SOZAF s
21d-Vorregenindex: 17/ 9.4 mm derketirzeit T1ah
(Max / Mean) iederkehrzeit [Jahre]

1 2 5 10 20 S50 100

FELDERBESCHREIBUNG:

Start Time - Anfangszeitpunkt des Ereignisses in UTC (TT.MM.JJJJ hh:mm): Duration - Signifi D [h] des Ereigni Area - ache [km?]
RADOLAN Prejekt - i i [mm]: - i i nach Schmitt

- Maximale/Mittlere Wiederkehrzeit nach RADKLIM Daten; Eta - Extremitat.

Klimadaten und Darstellung: € DWD 2021 {CatRaRE W3 ETA v2021_01: RADKLIM Daten DOI: 10.5678/DWD/RADKLIM_RW_V2017.002); Geodaten: & GeoBasis-DE / BKG 2020
(Stand: 01.01.2020), Hi -] fur ie und asie 2017, D: http:/fsg. .defweb_public/D: 1_TopPlus_Open.pdf

ach
e

des Ereigni in
ich [0,12]); Tmax/Tm

an

=

Precipitation sum
2. Areas where
DWD's Warning

Levelsare
exceeded,
3. Return period
4. Heavy

Precipitation
Index (SRI)
according Schmitt

- Data basis for all
four elements is the
RADKLIM Dataset
(v. 2017.002)

Basis: CatRaRE W3 Eta
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Combining
CatRaRE W3_Eq,
with the DWD’s
Objective Weather
Classification

b°é

NW “NE
~; ' d:tli?:i:rt

SW g ™ 5, SE
3 o._‘\,

3}

2001-2020
number of heavy
rainfall events per
RADKLIM Pixel
depending on
the weather type

Basis: CatRaRE_W3_Eta

~—
)
o
c
3]
>
—
e
o
S
)
n
0
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S
a
=
o
S
o
1
<
2
K=
N—r
>
£
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c
o
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O
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WET TYPES (xxxxF) ) | DRY TYPES (xxxx'T)

A
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Relative area affected by heavy-rainfall events (1- 9 h) depending on

Combining ) ) ]

the advectiontype and the distancetothe city of Bremen
CatRaRE W3_E;, yp
with the DWD’s Hoh - 037
Objective Weather . High : 139.8 -_ 2
Classification Low : 0

Low . 0

- Does sanan
urbanization
impact rainfall? -
Hypothesis***: ] ,
rainfall increase i ot
in the downwind
region of the city s mi N Bosw |
(up to 50 km) g ST

Min: 0 4 rw'r B )

High : 243.83

“City-effect” analysis

for Bremen High : 374.3
(lack of neighboring cities
and orography influences

Low : 13.6
High ; 70.57

Low ; 78.14 |

Low:0 Basis: CatRaRE_W3_Eta
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D Applications of the CatRaRE Catalogue Deutscher Wetterdienst E

. . . . [ Zad [ | Nt )T \ o Teusen T ;: \\
. Hot-spot analysis: combination of rainfall wUpperta| 2006 2013 ey D
Comb'nmgn CatF\:aRE parameters and geographical variables *ﬁ:&:?.'zrd;;e‘?"‘""’?& oy Overall Analys|s 45’519;”
w3_E;, Witth fire (sealing, settlement, topography...) [ oson . il e\ e
brigade reports oo
L £
| B 141-160h
B - 160h ath

- Projekt KlamEx

O Einsatzdaten
I gefahrenanfallig
>50% versiegelt

__Stadt Schweim
kﬁﬂ

f = 3ehburg

I é

L

x -
lungsgrad ( ha (4]

10720 30 4 S 60 8 100

lerschlagssumme [mm]

[=] Niedorscrlagsmaximum
0105 1 2 5 10 20 30 40 60 80 100

. /""Hasenbe!g 4 °Hof

’g engv

Example for the (5] odrimnacnn & & %%“’—“’"H Hot- Spots The fire brlgade S operatlons are S|gn|f|cantly
ez —— o more often in strongly sealed and densely settled sinks...

city of Wuppertal
' o (RAINFALL # RUNOFF)
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Spatio-temporal patterns and extremity assessment
of heavy rainfall events in Germany,
derived from a radar-based catalogue (CatRaRE, 2001-2020)

SUMMARY:

([ ReferencestFIEinks)
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>

We have created an objective Catalogue of Radar-based heavy Rainfall Events “CatRaRE”,
which contains all heavy short-termand long-term rain events in Germany from 2001 onwards
The CatRaRE Catalogues were published onthe DWD's Opendataserver
= We provideourdatain user-friendly format(.csv , Geodatabase, Online Dashboard)
= Like RADKLIM Dataset, the CatRaRE Catalog will be updated annually by the DWD

Due to the large number of attributes (met/ geo) and possibility of further extensions there are many
options for interesting applications and analysis - for us and other users...

Already conducted analyses show:

= extremeevents of short durations happen everywherein Germany and depend less on
orography than precipitation of low intensity and long durations (so everybody can be affected!)

=>» large interannual variability of extreme precipitation events but not enough datafor trend analysis
= also an extremely hotand dry year (2018) can bring an enormous number of extreme events

EMS Annual Meeting 2021, online, 6-10 Sep 2021, EMS2021-461



I 0o you wantto know more? e ©)

CatRaRE PAPER (ENG):

“CatRaRE: A Catalogue of Radar-based Heavy Rainfall Events in Germany Derived from 20 Years of Data“

by Katharina Lengfeld, Ewelina Walawender, Tanja Winterrath and Andreas Becker, Meteorol. Z. (Contrib. Atm. Sci.)
PrePub Article, 2021 (Link)

In German ( © click on the miniature to open the publication):

,% - o K K 1 PrePub Artice
CatRaRE: A Catalogue of radar-based heavy rainfall events =
in Germany derived from 20 years of data L ] [ =

Y und Katstopnehille Deutscher Wetterdienst E Deutscher Wetterdienst
KATHARINA LENGFELD', EWELINA WALAWENDER, TANIA WINTERRATH atxd ANDREAS BECKER us einer He = Wester und Kima as einer Hand
Doutcher Wetirdions, Frankfurtr Stage 115, 63067 Offeatuch am Maia, Germany NrO1—2021 E

Klassifikation meteorologischer Extrem- :
ereignisse zur Risikovorsorge gegeniiber RADKLI M-Bulletin
Starkregen fiir den Bevolkerungsschutz Projekt-Rundschau | Panorama und Werkstatt
* Jahriche und Enwei i

und die Stadtentwicklung (KlamEx) - e £ b mmxome

Projekt der

Daten und

Zbbugung 1: 2 August jswungen

(schvaens P DWD 2020

Dauerregenereignis in Bayern vom 2. bis 4. August 2020 Mit Radardaten
Ergiebiger Dauerregen am Alpenrand wurde anfangs durch eine Wuswanm mit sud H i\ =~ H H
westichen Hohenvinden und spster m Randbereich anes Cut OF-Tifs i in die nachste Dimension
Resultat eines Abtropfprozesses in der Nacht zum 4. August - hvvov\rmfeﬂ Def N!ede‘r
‘schlag wurde durch Stauefekte an den Alpen unwetierartg ver

Bitte | Ies«l Sle weiter auf Seite 14.

BBK. Gemeinsam handeln. Sicher leben. = *

EMS Annual Meeting 2021, online, 6—10 Sep 2021, EMS2021-461
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https://www.schweizerbart.de/papers/metz/detail/prepub/100126/CatRaRE_A_Catalogue_of_radar_based_heavy_rainfall_events_in_Germany_derived_from_20_years_of_data
https://www.dwd.de/DE/presse/pressekonferenzen/DE/2021/PK_26_08_2021/abschlussbericht_klamex.pdf?__blob=publicationFile&v=2
https://www.dwd.de/DE/fachnutzer/wasserwirtschaft/radarniederschlag/radklim-bulletin/radklimbulletin2021download.pdf?__blob=publicationFile&v=3
https://www.dwd.de/SharedDocs/broschueren/DE/klima/radklim_broschuere.pdf?__blob=publicationFile&v=2
https://www.schweizerbart.de/papers/metz/detail/prepub/100126/CatRaRE_A_Catalogue_of_radar_based_heavy_rainfall_events_in_Germany_derived_from_20_years_of_data

Easy way to find the CatRaRE Data Deutscher Wetterdienst
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Catalogues of heavy precipitation events (CatRaRE) E3

Catalogues of radar-based
precipitation and its potential impact in Germ:

y adjusted to station data. B set precipitation s
different durations ( w12 S and 72 hours) were caloul

CatRaRE W3_Eta_2021.01:
DOI: 10.5676/DWD/CatRaRE_W3_Eta_v2021.01
CatRaRE T5_ Eta_2021.01 :
DOI: 10.5676/DWD/CatRaRE_T5_Eta_v2021.01

I Heavy Precipitation (Stadregen)

N EMS Annual Meeting 2021, online, 6—10 Sep 2021, EMS2021-461


dwd.de/catrare
https://opendata.dwd.de/climate_environment/CDC/help/landing_pages/doi_landingpage_CatRaRE_V2021.01-en.html
https://opendata.dwd.de/climate_environment/CDC/help/landing_pages/doi_landingpage_CatRaRE_V2021.01-en.html

' Easy way to find the CatRaRE Dashboard Deutscher Wetterdienst
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KEINE UNWETTER-

WARNUNG

Deutscher Wetterdienst  yprrer  UMAUNDUMWELT  FORSCHUNG  LEISTUNGEN  DERDWD KlamEx
Wetter und Klima aus einer Hand

Startseite > Fachnutzer > i > und Projeke > KlamEx Aktuelles

Hydromet Gutachten KlamEx

Radarnisderschlag Klassifikation meteorolc G O I O .
gegenuber Starkregen f u

“orhersage Schneeschmelze {KlamEx) Projektpal'tner
e 2 dwd.de/klamex

Hydromet Auswertungen

Behordenallianz ,Anpassung
Katastrophenhilfe {(BEK), Bundesinstitut fir Bau-, Stadt- und Raumforschung (BBSR), P I'Ojekl[:lo KU m enta“on
Deutscher Wetterdienst (DWD), Technisches Hiltswerk (THW) und Umweltbundesamt (UBA) das
Projekt KlamEx durch

Projektvornaben

Hydromet Rasternerte

Hydromet Zeitreihen
Durch die statistische Auswertung der Starkregenereignisse und die Analyse von

Einzelereignissen mittels Indizes sowle der Integration welterer meteorologischer und nicht- e —— Dashboard
Kooperationen und Projekte

metearalogischer Daten sollen die Kernfragen des Projekts angegangen werden, 1
o 1
] KlamEx 1 * wie sich der Zusammenhang aeischen extremem Niederschlagsereignis und 1 ) R
1 1 Einsatzgeschenen sowonl gualitativ als auch quanttatly beschreinen |asst, 1 PLIDlIK thI‘lEn
I dtueles 1 * welche Quartiers und Siediungstypen in den Jahren seit 2001 van Starkregen besonders 1
1 I betroffen waren, 1
1 1
1 : * welche meteorologischen und nicht-meteorologischen Wirkkomponenten die raumlich 1

unterschiedlichen Auswirkungen eines Starkregenereignisses bestimmen un
1 Projektvorhaben I terschiedlichen Auswirk Stark best Il 1 Kontakt
1 1 * welche Matnahmen die Risikovorsorge gegendhber Starkregen im Bevolkerungsschutz und 1
rojektparter in cler Stadtentwickiung unterstitzen konnen

1 Projektpartr der Stadtentwickl terstizen K
1 1 1
: S — : : Extremersignisse (Berichte)
1 1 1
1 Dashboard 1 1
1 o = e e e e e

R ——
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L]
e

eufahrn
.__Freisin

mYL e | TN

E » CatRaRE Events Catalogues : https://www.dwd.de/catrare
= Radar Climatology Dataset - RADKLIM: https://www.dwd.de/radklim

= Project KlamEXx (inludes the Dashboard): https://www.dwd.de/klamex

Ewelina Walawender Deutscher Wetterdienst, Hydrometeorology
E-Mail: ewelina.walawender@dwd.de Frankfurter Stral3e 135, 63067 Offenbach
Tel.: +49(69) 8062-2976 E-Mail: hydromet@dwd.de
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ADDITIONAL MATERIALS
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' Motivation: The benefit of area-covering measurements  Deutscher Wetterdienst E

Percentage of extreme events (2001-2018)that were

measured or missed by the DWD precipitation stations - percentage of detected

_ events decreases with
All Events (1 to 72h) Events Duration‘s based shorter durations

-> only 33% of all events
have beenobserved by

rain gauges (more than 75%
observed for D = 24h)

-> the eventsof short
duration are rarely
recorded by the point

measurements (82.7%
missed for D =1h)

mmm DWD stations W DWD stations MORE: Katharina Lengfeld et al, 2020
other stations ‘- other stations Environ. Res. Lett.15 08500,
W no stations mmm  no stations https://doi.org/10.1088/1748-9326/ab98b4
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D The RADKLIM data set AT E

Radar Online Adjustment - RADOLAN

>

Retrieval of the ratios/differences between radar pixel and station values
Spatial interpolation of the ratios and differences
Application of the ratios and differences to the unadjusted radar mosaic

Determination of the best adjustment procedure by online verification
Weighted combination of the two gauge-adjusted products

L 2 I T A
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Threshold applied for the detection of single precipitation objects:

Duration [h] 1|2 (3|4 |6 |9 (1218|2448 | 72
N Rred 9 | 9 | 9 | 12|18 | 27|36 | 54|72 |144]216

Precipitationwitha | 148|189 (21,4 22,4 |26,1|29,2 |31,6 35,2 |37,8|44,4 | 48,7
Ree;lr‘;'(‘z';gswgr%” to | to | to | t0 | to | to | to | to | to | to | to
ears (2 5a) [mm 28,8 | 36,5 | 42,8 | 53,0 | 56,0 | 65,7 | 73,5 | 87,3 | 99,6 |137,8|167,6

Dby Warning Level 3| > 5 | 227 | 229 | 231|235 [237.5 240 | 245 | 250 | 260 | 290
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Weather Extremity Index (Muller und Kaspar, 2014*)

Characteristic Durations Characteristic area Time step of the
. maximum extremity

Eta-Diagramm Nordrhein-Westfalen

70 K : — PRe
fffffffffffffffffffffff el :
: N TTr—" — Extremity (E
Various —__ A 2| WEI = max(E,,) of the Eze(n ttaz
durations B A ==
\ b n_log(N,)a maximal combination of
AN | E,, == mean return period,
AW : n VT area and duration
20 /’_\‘.:
o // | Mean log. A *Miiller, M. and Kaspar, M.: Event-adjusted
RS I : Return Period rea evaluation of weather and climate extremes,
T — ™~ "~ ——> Nat. Hazards Earth Syst. Sci., 14, 473-483,
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B Catalogue of extreme precipitation events

Deutscher Wetterdienst E
Wetter und Klima aus einer Hand N
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How a spatially independent event is defined?
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B Catalogue of extreme precipitation events Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

How temporaly independent events are defined?

Scheme of the temporal independence of precipitation events.
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