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LONSORTION FOF SNELL SCALE MODELING
g . Deutscher Wetterdienst
c.s Mo Setu pS fOI‘ Vel‘lflcatIOD Wetter und Klima aus einer Hand E‘

Standard verification: T2m Tdew, mslp, TCC, wind speed and precipitation
< Stations over various domains

« All stations over the common domain

Conditional verification
< ALL over various domains: Seasonal CV for T2m depending on
< observed wind speed below and above 2 ms™
% observed and forecasted cloud cover
% soil type
% roughness length

< All stations over the common domain: Seasonal CV for T2m depending on
% Observed and forecasted cloud cover

2
% Ulrich Damrath & ...: COSMO GM Eretria 09/2014



[ONSORTIUM FO8 SMRLL SCALE MODELING .
c.s MO Current model configuration  aee s s aner e &

DWD MCH USAM ARPA-SIMC HNMS IMGW NMA
C-EU C-7 C-ME C-17 C-GR C-PL C-RO
Model
Version 5.0 5.0 5.0 4.28 4.11 4.08 413
. ~7km
Resolution ~7km ~7km ~7km ~7km ~7km ~7km
Driving Model IFS IFS IFS IFS
Soil Moisture
Analysis yes no no no
Assimilation
cycle yes yes yes yes yes
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LONSORTIUK FOR SMLL SCALE MODELING

Deutscher Wetterdienst

Vel‘ification dOmainS Wetter und Klima aus einer Hand u

210 German stations
below 800m 2

30 Stations over Greece:

¢ ™ 200 Stations over ltaly
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c@®SMO About various domains xfxeti.a'simirsimi‘z:ﬁzg

o Typical quantitative errors over various domains
% Total cloud cover (TCC)
< Temperature 2m
< Conditional verification results for temperature 2m
% Goal-setting:

= Demonstration of typical bias values over
different regions

= Dependency of temperature bias on TCC
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CONSORTION FOR MALL SCALE M[II]IINF .
c. COSMO-EU: TCC over GErMany o ceims oo cner s

®

Mean BIAS values over the region of Germany
for model COSMO-EU (00-UTC run)
Total cloud cover [%]
mg;ialght of bars sgn the HMSEE‘}M _
e month in
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LONSORTION FOR SMALL SCALE M[II]IINF .
COSMO cosmo-pL: TCC over Poland Deutscher Wetterdienst E

Mean BIAS values over the region of Poland
for model COSMO-PL (00-UTC run)
Total cloud cover [%]

Hal ht of bars Si nt tha HMSEJM
I'I'ID

Yellow s némmnls si of Sunrise and su in Warszawa.
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COSMO cosmo-Me: Tcc over ltaly

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®

Mean BIAS values over the region of Italy
for model COSMO-ME (00-UTC run)

Total cloud mver [%]
tﬁalght of bars sl e I=ll'+."lSEge
Yellow symbols sign sunrise an%ésu month in Roma.
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COSMO cosmo-GR: TCC over Greece

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®

Mean BIAS values over the region of Greece
for model COSMO-GR (00-UTC run)
Total cloud cover [%]
y _ _ggglght of bars sl n the FIMSE
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C®SMO Ssummary concerning TCC 33&1%%:!25:35.252::@

o Typical quantitative errors

< Typical daily cycle of bias:

» Overestimation of TCC during night,
more pronounced over Southern parts of Europe and area with
continental climate and for Greece station for forecast day 2 and 3

» Underestimation of TCC or bias near zero during day

+Trend:

> No noticable trend except for COSMO-EU (since 11/2011) and
COSMO-ME (since MAM 2013)

» With reduction of minimal diffusion coefficient for COSMO-EU:
more realistic simulation of low stratus during winter months, but
stronger overestimation during daytime

> General rule: No advantage whithout disadvantage!

7S
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\ CONSORTION FOR MALL SCALE WODELING i
€CC 'SIMO COSMO-EU: T2m over GErmany  ewe s sims o oo s E

Mean BIAS values over the region of Germany
for model COSMO-EU (00-UTC run)
Temperature 2m [K]

ngj Elght 2 bars Slglnnirhlg EMSEEAHE month in Offenbac
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3 ONSORTION FO8 SMALL SCALE MODELING .
€ C SMO COSMO-7: T2m over SWItzerland e masina o dner fns E

Mean BIAS values over the region of Switzerland
for model COSMO-7 (00-UTC run)
Temperature 2m [K]
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\ CONSOATIUK FOR SMALL SCALE WODELING i
€ SMO COSMO-ME: T2m over ltaly Deutscher Wetterdienst E.

Mean BIAS values over the region of Italy
for model COSMO-ME (00-UTC run)
Temperature 2m [K]
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s s s s COSMO-EU: T2m (depending on cloud COVGI‘) Deutscher Wetterdienst
over Germany (Winter 2012/2013) Wetter und Klima aus einer Hand Ny

Conditional verification CEU Temperature 2m TCC - 25% - 00 Run
Stratification: Germnan stations below 800m - Period: DJF 2012 - 213

Scare—Measure

Conditional verificaion CEU Temperature 2m TCC > 75% - 00 Run

| | I I I | ‘ ‘ - Stratification: German stations below 800m - Period: DJF 2012 - 2013
3
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ONSORTIOM FOR SMRLL SCALE WODELING COSMO_EU : T2m (Iow CIOUd COVerS) . %
SMO over Germany areruna tima us ainer ans D)
Mean BIAS values over the region of Germany

for model COSMO-EU (00-UTC run)
Temperature 2m where TTC < 25% [K]

Yellow symbols sign times of sunrise and sunset for 15. of the centre menth in Offenbach.
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LONSORTIUK FOR SMLL SCALE MODELING COSMO- E U : Ti me Series Of COSI

cOsmo

Deutscher Wetterdienst

over Germany Wetter und Klima aus einer Hand | wsf?y

Universal Score Penod (1 .07.2003 tll 27.08.2014

DwWD averaging interval 365 days: All forecast days
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C@®SMO Summary concerning T2m i E

o Typical quantitative errors

< Diurnal cycle of bias:
» During Winter:
= general underestimation of T2m with weak diurnal cycle

= for low cloud covers remarkable diurnal cycle with bias near zero
during nicht and strong negative bias during first half of afternoon

» During Summer
= Remarkable diurnal cycle with specific properties for each region

= Mostly warm bias during night and near zero or moderate negative
during day

% Trend (can be really identified only for COSMO-EU)

> After change in minimal diffusion coefficient diurnal amplitude is not so
strong as before, especially for Spring and Autumn.

» Time series over the common area is not long enough to see any trends.
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[ONSORTIUW FOR SMALL SCALE WODELING i D t h W tt d. t
SMO About the common domain wewerunximaaus nersone E

e

o Typical qualitative errors over the common domain
% Mean surface level pressure
% Wind 10m
< Precipitation in intervals of 6 hours
% Goal-setting:

= Demonstration of differences of forecast quality
depending on operational model configuration
(boundary conditions, location of model domain,
other aspects)
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CONSORTIOM FOF SNRLL SCALE MODELING
. Deutscher Wetterdienst
c.s Mo Common domaln Wetter und Klima aus einer Hand .‘
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Integration areas and the common domain %
=/

CONSORTION FOR SWELL SCALE WODELING .
Deutscher Wetterdienst
Wetter und Klima aus einer Hand

20
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Wetter und Klima aus einer Hand

CONSURTON FOR WAL SEALC WOBEING
SMO Stations over the common domain Deutscher Wetterdienst E

Cammun statluns
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CONSURTIUN FOR SHALL SEALE WODELING Deutscher Wetterdi t %
H eutscner vwetceraiens
c.s Mo Skl" scores Wetter und Klima aus einer Hand N ‘

RMSE(FCT) — RMSE (min)
RMSE (max) — RMSE(min)

RMSE (scaled) =

ETS(FCT) — ETS(min)

SKUIETS) = BT s (max) — ETS(min)
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LONSORTIUK FOR SMLL SCALE MODELING R M S E Of M S L P %
N

c.s Deutscher Wetterdienst

Mo Over the Common domain Wetter und Klima aus einer Hand

Mean scaled RMSE values over the region of Common area
for 00-UTC run up to 72 h in intervals of 3 hours
Mean surface level pressure [hPa]
(Height of bars sign the RMSE related to the range of 0.63to 3.59 .)

Season'\FCTOO 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

2013 e el N o IS T L — I s 0.9

m —— — — — — — — —— — — — R — S T S — S

36"1':4 e T g e T sl el S B e L L — IS . — 08
T T T T TOC:near southem boundary of model domain, BC: GME | 06

DJF ——— — — — — — — — — — — — — — — . y
e e e T e e T R S e e £ —

gﬁj‘ll:d 04
T T 7 T TILOC: near eastorn boundary of model domain, BC: IFS .{} o

DJF i e T s e — —— —— ]

2013 e W (Y SN m——— S—— S — — — —

A —_———— e — — —— — — — — — e — — —

SON e B T T e e L B —

DJF S — — — —— — S S— S — S— f— pr—

2“1'1 _——____——— —

DJF
2013 ———— e ——— e ——— ———
‘é“m e — i — — — — i — — — — — — — — — —
DJF st e e el e i eSS (L S S
LOC: near northem bc:-undsry nfrnndel dnrnaln BL: IFS

b,

—— s s — — — — — — — — L& B N |
m — e — — — — — — e — ——— E— —
IJJF s — — — —— — — S S— S— — 7 F F |

LOC: near northem boundary of model domain, BC: IFS

% Ulrich Damrath & ...: COSMO GM Eretria 09/2014 23



CONSORTIUM FOR SMALL SEALE MODELING R MS E Of MS L P %
N=—|

c.s Deutscher Wetterdienst

Mo Over the common domain Wetter und Klima aus einer Hand

Mean scaled RMSE values over the region of Common area
for 00-UTC run up to 72 h in intervals of 3 hours
Mean surface level pressure [hPa]
(Height of bars sign the RMSE related to the range of 0.63to 3.83 .
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LONSORTIUK FOR SMLL SCALE MODELING R MS E Of Wi nd s peed 1 Om

c's

s over the common domain

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®
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Mean scaled RMSE values over the region of Common area
for 00-UTC runup to 72 hin intervals of 3 hours

Wind speed [ms ]

(Height of bars sign the RMSE related to the range of 1.34to 2.31 )
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LONSORTIUK FOR SMLL SCALE MODELING R M S E Of T2 m

c's

Deutscher Wetterdienst

Mo OVEI" the CommOn domain Wetter und Klima aus einer Hand

®

Mean scaled RMSE values over the region of Common area
for 00-UTC run up to 72 h in intervals of 3 hours
Temperature 2m [K]

(Height of bars sign the RMSE related to the range of 1.52to 3.45.)
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. LONSORTIUK FOR SMLL SCALE MODELING

FBI of 6h-precipitation (> 0.2 mm)
over the common domain

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®

Mean FBI values over the region of Common area
for 00-UTC run up to 72 h in intervals of 06 hours
Precipitation, Threshold: 0.2 mm/06 hours
(Height of bars sign the ETS related to the range of 0.18 to 0.48 .)
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Deutscher Wetterdienst

CONSTRTIOH FOR SWALL SCALE WODELIN FBI Of Gh-preCipitation (> 5 mm) E
c.s Mo over the common domain Wetter und Klima aus einer Hand u
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LONSORTIUK FOR SMLL SCALE MODELING

SMO

Skill (against COSMO-EU) of 6h-
precipitation (> 5 mm)
over the common domain

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®

Mean Skill (ETS-ETS(CEU)/(1.-ETS(CEU)) over the region of Common area
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Deutscher Wetterdienst

LONSORTIUK FOR SMLL SCALE MODELING S u m m a ry co n ce rn i n g %
N

cOsmo

the CommOn domain Wetter und Klima aus einer Hand

o Typical qualitative errors over the common domain

K/
0’0

The effect of IFS-BC‘s on mean surface level pressure is obvious.

» Compared to GME COSMO is able to develop an own regime for msip with better
quality.

= Systematic anomalies in the diurnal cycle occur during afternoon. This may be
dependent on reduction problems caused by bias of T2m or
an unsufficient modelling of the diurnal pressure wave
(A minor but not necessary reason — amplitude ~1 hPa.).

This effect can also be detected for forecasts quality of wind 10m — but a bit attenuated
compared to msip.

Most important effect on forecast quality for T2m is the soil moisture assimilation.
Precipitation in intervals of 6 hours

= FBI‘s for low precipitation amounts seem to be natural when verifying against SYNOP-
observations.

* For higher precipitation amounts the end of the flagpole seems to be reached for
deterministic runs of COSMO - ensembles are needed for more accuracy!

A readers version of this talk containing all verification results for the last three years is
available. This version contains more than 1000 graphics with differently grouped verification
results.

Please contact your WG5 member.
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LONSORTIUK FOR SMLL SCALE MODELING

cOsmo Final remarks  Soscher veserienst (Gy

Parts of verification scores (schematically)

Forecast error of
input data for diagnostics

Forecast error of
input data for diagnostics
Forecast error of
input data for diagnostics

Diagnostics emrar Score deficit due to lack of representalivensss

Diagnostics emor

Diagnostics emror
Representativeness
of measurement

Representativensss High resolution OBS and low resolution FCT

of measuremant Representativeness

of measurement

Measurement error

Measurement error Measurement error

. To the users of GME-BC:
General behaviour of forecast errors:

= Dominant error growth with forecast time Be strong: ICON is comlng!!!

* Elements with small parts of diagnostics or parameterisation
= Dominant diurnal cycle of errors
+ Elements with larger parts of diagnostics or parameterisation
= Measurement errors should be recognised,
but the lack of representativeness of measurements should be kept in mind and
cannot elimated when using SYNOP observations
= From external sources and own experiences: There are opportunities for improvements.
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