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» Orography and land use
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Station networks




Precipitation Radar Network

Research Radar
Systems
FZK Doppler Radar

continuously operated
since 1996

DLR Polarisation




Aerological stations
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Aerological stations (Quelle: DWD)
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904 DWD-precip stations in Figure
24-hour sums
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158 stations of Hochwasservorhersagezentrale BaWu: 10-minute resolution
34 DWD-MIRIAM stations: 10 minute resolution
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Weather, precipitation




Heavy precipitation in Germany
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Average precipitation in Southern Germany
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days with heavy rain > 50 mm/d
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Mean seasonal and diurnal cycles of precipitation

mafig bis starker Schauerniederschlag
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Thunderstorm frequencies
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Average lightning
frequency:
number/km?/year

[ Landesgrenzs
® Stadt

B See

e FlUR

Mittle re Blitzdichte (1992 - 1958)
« <06 Blitze(km* Jahr)

= 0E6- 08
« 08- 11
= 1.1- 1.4
« 1.4- 20
s 20- 27
n 2.7- 4.0
» >4.0 (max 13.6)



lightning
density 1994

e maximum northern BF,
Swabian mountains

e numbers/km? vary from
Oto 10 in the 1990s

e similarity of spatial
distribution in different

years

Daten: LPATS Bayernwerk AG
Auswertung: DLR Oberpiaffenhofen

Blitzdichte in
01 2 3 4 5 6 7 8 km?Jahr' Suddeutschland 1994




Mean seasonal and diurnal cycles of thunderstorms
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How well is precipitation forecasted by Limited Area
Model LM ?

e DWD verification results exist only for Germany

* IMK studied 11 cases of precip forecasts Southern Germany




GME und LM verification for Germany (Damrath und Heise, DWD, 2003)

Niederschlagsverifikation fuer das Gebiet der BRD (24—h—Summen) vom 01.09.2002 bis 31.08.2003

Zeig _ (Kurven} und Mittelwerte (Titelzeilen) Beobochtungen 0606 UTC Mok otk
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Schwelle Q0 mm/24h Schwealle: 1 mm/24h Schwellez: 2 mm/24h Schwelle: 5 mm/24h Schwelle: 10 mm/24h
POD Probability of detection LI OME —__Z___.M
FAR False alarm rate LMASS

Rain at all: > 10mm/day:

. all models POD > 70 %, poorer in summer °-2ll models POD < 50 % in summer

« all models FAR < 40 %, poorer in spring « POD(LMASS) < POD (LM, GME)

e all models FAR > 60 % in summer




QPF problems with LM (Heise, DWD):

General problem areas:

@ parametrization of precip formation
@ data assimilation
@ verification

Convection related:

@ large errors at high precipitation
@ wrong positioning

@ wrong diurnal cycle of convection (too much rain too early)




How well is precipitation forecasted by Limited Area
Model LM ?

« DWD verification results only generalised for Germany

e IMK studied 11 cases of precip forecasts Southern Germany




Case: Summer precipitation from non-frontal convection
Wed, 19JUN2002 00Z

500 hPa Geopotential (gpdm) und Bﬂdendmck (h.Pa,)

Daten: Reanalvsis des NCEP
VWetterzentrale Karlsruhe

Top Karten :  hitp://www. watterzentrale.de tapkarten/




Case: Summer precipitation from non-frontal convection
Thu,20JUN2002 00Z

500 hPa Geopotenttal (gpdm) und Bodendmck (hPa)

10055

Daten: Reanalysis des MCEP
Weatterzentrale Karlsruhe
Top Karten :  http:/ /www, wetterzentrale.de /topkarten,/




June 19, 2002

NOAA-VIS Satellitenbilder vom 19.06.2002

17:28 UTC
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June 19, 2002

LM-simulation (7 km) with Tiedke convection parametrization

Niederschlag in mm

— —
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300
300
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49.5N » Mo 4
300,

49.2N "

10.5E 11E 11.5E

gueltig: 19.6.02 6UTC — 20.6.02 6UTC

Vorhersage: 19.6.02 00UTC

Eisenmann, 2004



Interpolated measurements June 19, 2002

Interpolierter Niederschlag an den RR—Stationen

{

49.8N 1

10.5E

Zeitraum: 19.6.02 5:30UTC - 20.6.02 5:30UTC

Eisenmann, 2004



June 19, 2002

LM-simulation (7 km) with Tiedke convection parametrization,
temporal evolution
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LM precip forecasts, June 19, 2002
resolution effects

19.06.2002
18:58:37
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Comparison of 12 cases of convective precipitation

500 -

red: measurements
black: LM 7km

6 frontal cases

Anzahl der Gitterpunkte

2 3 4 5 6 7 8 9 10 " 12

<0.1 mm 68mm >40 mm
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QPF problems with LM (Heise, DWD):

General problem areas:

@ parametrization of precip formation
@ data assimilation
@ verification

Convection related:

@ large errors at high precipitation
@ wrong positioning

@ wrong diurnal cycle of convection (too much rain too early)




COPS — The QPF experiment over low mountain regions

Convection triggering by secondary circulations and inhomogeneity of temperature
and humidity fields

Scale: 1 km to 20 km in low mountain region

@ Process: Convective processes are modified by secondary circulations in low-
mountain regions

@ ONV link: Convective precipitation

Triggering of embedded convection by cross-circulations at fronts and
convergence lines

@ Scale: 20 km to 100 km




COPS — The QPF experiment over low mountain regions

Underlying hypothesis

QPF improvement cannot be achieved/validated without a dedicated field
experiment

Why ?

Precipitation is initiated by physical processes, being sub-gridscale to
forecast models,




