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Duties according to Deutscher Wetterdienst Act (DWD Act):

@) ...

2. to provide meteorological information and services to ensure the safety of
aviation and maritime shipping, traffic routes and other vital infrastructures,
in particular those needed for energy supply and communication systems;

3. to issue official warnings about weather phenomena that
a) could become a danger to public safety and order or

b) are related to imminent weather and climate events with a high potential to
cause damage;
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Letzte Aktualisierung: Do, 7. Feb, 11:31 Uhr_ EAutom.AkTualisierung sSevere Weather:
Example of P %}%«Zﬁ‘; =S orange: strong wind,
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Copyright: © Deutscher Weiandlenst
Geobaslsdaten: © BKG 2015 (Datan varandgt) .
2 Warnungen am Punkt
Amtliche UNWETTERWARNUNG vor GLATTEIS
A Do, 7. Feb, 12:00 = 17:00 Uhr
Aufgrund von gefrierendem Regen oder Spruhregen muss verbreitet mit Glatteis gerechnet
werden.
Maogliche Gefahren anzeigen W
4
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requirements for data input for winterly weather warnings:

» identification of hazardous precipitation type

» Identification of hazardous ground conditions (T y,nq)

» spatially comprehensive observations (at least over Germany)
>

high update rate (e.g., 5 min) and fast availability (~3-5 min)
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radar data for data input:

network of 17 C-band weather radars
covering Germany and parts of

neighbouring countries

Legende

®  operationelles Verbundradar
®  Qualitatssicherungsradar

(Ersatz fur Emden)

; 150 km Abdeckungsradius © DWD, 2019

02040 80 120 160

Kilometer
MaRstab 1:3.000.000

018 © GeoBasis-DE / BKG 2017
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07. Feb 2019
Do 10:00 UTC

Radar Farbtabelle

radar hydrometeor types | precipitation i rd
on radar beam height: ypes: Yo N e o
other ~ : et , B2 B

hail
® weather radar sites

rain+hail

graupel

ice
crystals
dry
snow
wet
snow

big
drops

rain

drizzle

© DWD, 2019 7

Radar Do 07.02.19 10:00 UTC Hydrometeorklaséifikation (Hymec) - polarimetrisch -Komposit-
Radar Do 07.02.19 10:00 UTC Hydrometeorklassifikation (Hymec) - grundlegend -Komposit-
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extrapolation of radar hydrometeor types from radar beam height to ground:
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3.50

3.00

elevation angle

2.50

|

vertical profiles:

temperature can rise and

sink

->change of hydrometeor
type from snow to sleet
and/or rain possible

0.50 - E
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hail
| snow
#4 special case:
hail & no change
sleet
> >
i , _ rain
=y I ‘
other

topography (output):

| T [

-15.00 0.00 15.00 topography (input):

Ax =1 km € digital elevation model distance to radar [km] © DWD, 2019 Ax = 2,2 km from

. COSMO-D2
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extrapolation of radar hydrometeor types from radar beam height to ground:

= NASMA (,nose analysis based on snow melting area®) algorithm
= Dbasis: hydrometeor classification on radar beam height
= use of vertical profiles (NWP) of temperature, humidity and pressure
= adaption to 2m temperatures (observations)
= result: hydrometeor types in 2m height
= analysis and forecasts up to +2 hours
> optical flow displacement,

» T,,+ humidity of model output statistic of NWP and observation predictors
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use of road stations for 4
observation data near ground:

network of

~200 SYNOP stationse +
~1300 SWIS stations @

- ©DWD, 03 April 2019
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evaluation of analysed precipitation types in winter season 2018/19:

» evaluation of ~20 case studies

» classification into different weather situations:
= front passages: Warm front and cold front
= post frontal situations / convective situations
= F6hn events etc.

» comparison of precipitation type analysis with
ground weather observations and NWP output (COSMO-D2)
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two cases of season 2018/19:

» well-mixed troposphere
—> case study 1 of 08 January 2019

» front passage
—> case study 2 of 07 February 2019
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Case study 08 January 2019

precipitation type analysis in 2m msl and
ground observatlons (ww + T,,)

08. Jan 2019
Di 18:45 UTC

precipitation types:
hail

graupel
show

sleet

rain

drizzle
< e .
s no classification

54 possible
= 410
@f no precipitation

35 precip

L]

Bodenanalyse

Tue 08 January 2019 18:00 UTC
© 2019 Deutscher Wetterdienst

© DWD, 2019

analysis 08 January 2019, 18.00 UTC

Bodendaten Di-08.01.19'78:45 UTE [+C|j-2[)m|n] Wetten + Temperatur 2 m, 264 von 624

Radar Di 08.01.19 18:45 UTC Niederschlagsart in 2m tiber Grund {HymecNG) -Komposit-

Use of radar data for winterly weather warnings at 13
& & Deutscher Wetterdienst - 3rd ENC 2019 Madrid



; ) ) Deutscher Wetterdienst
Evaluation in winter season 2018/19 Wetter und Klima aus einer Hand N

Case study 08 January 2019

precipitation types:

Southern Germany:

hail

observed precipitation types are

graupel

well represented

snow

in precipitation type analysis in 2m

sleet

- High-Rhine valley,
Lake Constance and
river valleys (e.g., Danube, Inn, Salzach):

rain

drizzle

no classification SRS
possible '

no precipitation

rain

- snow lineis ~ 600 m msl
e.g., Franconian alb (red circle)

© DWD, 2019

e = > T o ) <’
Bodendaten! |Di:08.0171910: 00 UTEC [#0/-29min]- Wetter + Temperatur 2,m, 253 von 360
Radar Niederschlagsart in 2m-iiber Grund (HymecNG) -Komposit-
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Case study 08 January 2019

10771 ETGK Kuemmersbruck

200

300

Radiosonde ascent of Kimmersbruck:

Verticale profiles show well-mixed

lower troposphere without inversions
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Case study 07 February 2019

Black ice in Oberpfalz region
(Eastern Bavaria).

. Analysis 07 February 2019, 18.00 UTC
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Case study 07 February 2019

07. Feb 2019
Do 10:00 UTC

Radar Farbtabelle

black ice in Oberpfalz region (Eastern Bavaria)

07.Feb 2019

dBZ 2
( ) Do 15:00 UTC|
reci itat’i‘i:'tnme es:
g P P typ
65-75 hail
60-65
graupel
55-60
50,5-55
4650,5
41,5-46
37-415
925234 drizzle
28-32,5 .
no classification .
23,5-28 possible
19-23,5 no precipitation
14,5-19
10-14,5
5,5-10
15,5
© DWD 2019 Bodénda;en Do> 07.62.19 15:00 U'FC [+6/-29min] ww/N, 136ivon ‘167‘-
L

Radar Do 07.02.19.15:00 UTC Niederschlagsart in 2m*uber Grund (HymecNG) -Komposit-
Radar Do 07.02.19 10:00 UTC WN [dBZ] - Schrittweite 0.1dB, 1km x 1km, 5 miniitig <BUFR>
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Case study 07 February 2019

NN 10771 KUmmer‘s‘t‘qrucN:\lg m, Do 07 Feb 2019 18:00 (fm35) ~ black ice in Oberpfalz region (East
/\/\ 10771 Kammersbruck, Do 07 E% 201 (00 (COSMO-DZ (5G], 07 Feb 2019 18 UTC (Akma\\_}‘-’%h) 07 Feb 2019 EP* "v =
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and COSMO-D2 i‘\‘ ho precipitation |
800 [~ — %
|, »warmnose“ X~

/ X 71 K*hPa 1
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e

- —
950 Y c \ , S ¥ o LS
L5 ' : Bodendaten Do 07.02.19 15:00 UTC [+0/-29min]'ww/N, 136ivon 167

s - & 2 = i . [ 77y s E;
-15 -10 -5 I} 5 10 15 Radar Do 07.02.19.15:00 UTC Niederschlagsart in 2m uber Grund (HymecNG) -Komposit-
© DWD, 2019 Tempera -

10771 Kimmersbruck 417 m, Do 07 Feb 2019 18:00 {fm35)
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Nowcasting of winterly precipitation:

» promising results of adapted hydrometeor classification algorithm

» classification is very sensitive to accurate vertical profiles of T, f, p

Outlook:

» adding further radar data > melting layer height derived from radar data
» use of additional ground observations (e.g., of neighbouring countries)
» use of 3D-observations (?) 2 e.g., radiosonde, AMDAR, ...
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Questions

Use of radar data for winterly weather warnings at 20
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Map with MOS forecast points

~4500 - 5000
forecast points
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