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Standard verification setups Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

o Monthly verification for T2m, Tdew, mslp, TCC , wind speed, wind u-
component and wind v-component

» German stations below 800 m
o Seasonal verification for T2m Tdew, mslp, TCC and wind speed
%+ German stations below 800 m

«»» Common stations
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Mean sea level pressure

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®

Mean BIAS values over the region of Germany
for model CEU (00-UTC run)
Mean surface level pressure [hPa]

(He|ghts of bars sign the geographical variance of the BIAS within the month.)
ellow symbols sign times of sunrise and sunset for 15. of each month in Offenbach
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T2m Deutscher_ Wette_rdienst %
N—]

Wetter und Klima aus einer Hand

Mean BIAS values over the region of Germany
for model CEU (00-UTC run)
Temperature 2m [K]
(He|ghts of bars sign the geographical variance of the BIAS within the month.)

ellow symbols sign times of sunrise and sunset for 15. of each month in Offenbach
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Tdew

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

®

Mean BIAS values over the region of Germany
for model CEU (00-UTC run)
Dew point temperature 2m [K]

(He|ghts of bars sign the geographical variance of the BIAS within the month.)

ellow symbols sign times of sunrise and sunset for 15. of each month in Offenbach
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TCC

Deutscher Wetterdienst
Wetter und Klima aus einer Hand

G

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

(He|ghts of bars sign the geographical variance of the BIAS within the month.)

ellow symbols sign times of sunrise and sunset for 15. of each month in Offenbach
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Conditional verification setups Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

o Monthly CV for T2m, Tdew, mslp, TCC , wind speed, wind u-component
and wind v-component depending on

% soil texture type

< geographical position

< elevation of the station

< Analysis of variances
o Monthly CV for T2m depending on

“ observed cloud cover

% forecasted cloud cover (see common plots)
o Seasonal CV for T2m depending on

< observed wind speed below and above 2 ms! (see common plots)

< observed and forecasted cloud cover

% soil moisture (see common plots)

% roughness length (see common plots)
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Example for the effect of soil texture Mo i s v E

Mean BIAS values over the region of Germany depending on soil type
Model :CEU (00-UTC run) {(horizontal: forecast time in steps of 3 hours till 72 hours)
Temperature 2m [K]
(differences between bias for all soil types and bias for single so0il types)

Period: 201112 (top of graphics) - 201407 {bottom of graphic

SAMD SAMDY LOAM LOAM
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Plottime: 0R:97-28 OF .00 214
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Example for the effect of geographical position  beutscher Wetterdienst E

Mean BIAS values over the region of Germany depending on geographical position
tMaodel :CEU {00-UTC run) {horizontal: forecast time in steps of 3 hours 1ill 72 hours})
Wind speed [ms ']
{differences bebveen bias for all geographical regions and bias for single geographical region)
Period: 201112 (top of graphics) - 201407 {bottom of graphics)

LOMN:12.2 - 15.5 LON: 5.5 - 8.8
LAT:A7.0 - 50.0 LATZ50.0 - 3.0

| I

LOM: 5.5- 2.8
LAT:53.0 - 56.0
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LON: 8.8 -12.2
LAT:50.0 - 53.0
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Plottame: 09:28:53 0700214
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Example for the effect of elevation of stations At E

Mean BIAS values over the region of Germany depending on elevalion of stations
tMaodel :CEU {00-UTC run) {horizontal: forecast time in steps of 3 hours 1ill 72 hours})
Wind speed [ms ']
{differences bebveen bias for all geographical regions and bias for single geographical region)
Period: 201112 (top of graphics) - 201407 {bottom of graphics)
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F value for analysis of variance Deutscher Wetterdienst E

Wetter und Klima aus einer Hand

Results of analysis of varance over the region of Germany depending on geographical position
Model :CEU {(00-UTC run} (horizontal: forecast ime in steps of 3 hours till 72 hours)
Mean surface level pressure [hPa]
Period: 201112 (top of graphics) - 201407 {(bottom of graphics)
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CV for T2m depending on observed TCC (January 2013)

Deutscher Wetterdienst

Score—Measure

m

Conditional verification CEU Temperature 2m TCC = 25% - 00 Run
Stratification: German stations below 800m - Period: 2013-01-01 — 2013-H-H
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CV for T2m depending on observed TCC
(Winter 2012/2013)

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘
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CV for T2m depending on observed TCC (JUNE 2013) ewer o imacer aner vane &,

Score—Measure

Conditional verification CEU Temperature 2m TCC = 25% - 00 Run
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CV for T2m depending on observed TCC (Summer 2013)

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘
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=

o

ME

168 5796 0e

Conditional verification CEU Temperature 2m TCC = 25% - 00 Run
Stratification: German stations below 800m - Period: JA 2013

GIGE 668 GIGE
5277 5545 B 5790 o008 5545 SB17 5796 o008 5545 B

5237 5237
9

12 15 18 21 24 37 30 33 36 39 42 45 48 51 b4 57 60 63 66 69 72

Step

RMSE Skill MSE - RV

N.Data

Score—Measure

Conditional verification CEU Temperature 2m TCC = 75% - 00 Run
Statification: Genman siations below 800m - Pencdl: JA 2013

[ 7i11 7248 7101 B8 gyq BT T20 TE07 Ti11 7248 P10 poy, o) poory 7207 TRO7 7i11 7248 710 pgy, ooy ooy 7207 7207 Ti11

a
‘ L |
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

Step
HMSE

Shall MSE - AV

1000¢

N.Data

UD COSMO-GM 2014 , WG5



CV for T2m depending on observed wind speed

(Winter 2012/2013)

Deutscher Wetterdienst

Wetter und Klima aus einer Hand N ‘

Score—Measure
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CV for T2m depending on observed wind speed
(Summer 2013)

Deutscher Wetterdienst

Wetter und Klima aus einer Hand N ‘

Score—Measure
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Fuzzy verification: CDE against CEU
(Summer 2013)
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Deutscher Wetterdienst
Wetter und Klima aus einer Hand
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Fuzzy verification: CDE against CEU _
Deutscher Wetterdienst
(Autumn 2013) Wetter und Klima aus einer Hand N ‘
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Fuzzy verification: CDE against CEU _
. Deutscher Wetterdienst
(Spl‘lng 2014) Wetter und Klima aus einer Hand | wsf?y

RUN: 00 UTC
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Fuzzy verification: CEU(with OPERA data) against CEU (oggrgtional
u

(vw=00-03)

cher Wetterdienst
Wetter und Klima aus einer Hand N\ ‘
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Fuzzy verification: CEU(with OPERA data) against CEU (ogerational

eutscher Wetterdienst
(VV=06-09) Wetter und Klima aus einer Hand N\ ‘
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Fuzzy verification: CEU(with OPERA data) against CEU (o

(vv=12-15)
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euts

cher Wetterdienst

Wetter und Klima aus einer Hand N\ ‘
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2014073535 F4081 7 RUM: D0UTC - 42015
. T
{047 044 038 030 025 0.04 0.00 ]
037 036 031 024 019 006 -0.00 7
031 0290 026 020 016 007 002 -0.00 7
027 025 022 018 014 006 002 000 7
024 023 020 017 043 006 002 001 000
023 021 019 016 042 006 001 001 000
021 020 018 015 041 005 001 001 -0.00
0.1 0.2 0.5 1 2 5 10 20 S50
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Fuzzy verification: CEU(with OPERA data) against CEU (ogerational

eutscher Wetterdienst

(VV=18'21) Wetter und Klima aus einer Hand N ‘
scalin ?UF' COSMO=EU {ROUTIN .? 9] c:ulﬁg UP COSMO=EU Purollel%
20140?55 20740817 RUN: QOUTC vv: 018_021 20140725—-207T40817 RUN: QOUTC W 018_021
T T T T
162 028 026 026 026 020 002  0.00 7 s 162 032 033 033 030 022 001 0.00 71 os
A: 0.11 | Av: 0.12
1 1
B2 p25 023 022 020 016 005 -0.00 0.00 7 2 B2 026 024 025 022 0.18 008 -0.00 T s
A .|
?0-43 022 021 018 017 013 0.04 -0.00 0.00 - 7 ?0-“'3 021 020 0192 017 045 0.08 0.01  0.00 7 .7
A 5 - &
& 1 L] |
025 020 019 017 015 012 004 000 -0.00 000 - 023019 018 0.16 015 013 008 001 [-0.00 000 e
s 1040000 s 1040000
‘g na ‘ 03
& ©12/ 048 018 0.16 0.4 011 004 000 -0.00 0.00 saoxe ¥ 072/ 048 017 045 044 042 007 001 000 000 b 20000
0.10000 010000
008 018 017 015 013 010 004 0.00 -0.00 0.00 o 008 017 016 0.5 013 011 007 001 000 0.00 o
003 g17 016 015 013 0.10 0.04 0.00 -0.00 0.00 ©03 016 0.16 014 013 0.10 006 001 000 0.00

0.1 0.2 0.5 1 2 5 10 20 50 .1 0.2 0.5 1 2 5 10 20 50
Threshold {mm/3h) Threshold {mm/3h)

P CEU:Parallel — ROUTINE German
20140?25 20140817 RUN: DOUTC Wv: 018_021

T T
1.62 c;- 005 0.02 -0.01 0.00

652 001 001 008 002 002 008 0.00

043 901 000 001 000 002 004 000 000

G253 001 001 000 000 001 004 000 000 0.00

Spatial scole {deg)

©12 901 0.01 000 -000 0.01 003 000 000 0.00
0.08 gp1 001 -001 -0.00 001 002 001 000 0.00
003 901 001 001 000 001 002 001 000 0.00

01 02 05 1 2 5 o 20 50
Threshold {mm3h)
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Standardverification: CEU(with OPERA data) against CEU (operatlonal)

(vv=0-72, region: Germany)

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N\ ‘

Rezults of verification of farecasts for local weather slements ot surface stations

Element; Precipitation {mm (1h)™)

PQD

100T T T T T T T T T T T T

B0 oLy w346 A0 33,2

60

0 8 12 1§ 24 30 38 42 48 54 &) 8F 72
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B0 gl mv: 1206 &0 115 5K —1.56
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G &6 12 13 24 30 36 4F 48 B4 B0 &6 T2
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B o1 q sy 6.4 4y 5.3
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40

ZIZI;
i

o 8 12 1& 24 30 33 42 48 54 &0 8B 7I
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L L e e L s S S R
=]
£
40

]

o011 A 70.8 Av: 719
0o B 121524-30334245543036?2
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10T L — T T T T T T T L— 1

B oo A 217 AV 2003

L]

40

L L L L L L L L L R |
o & 12 18 24 30 36 42 48 54 B0 G TR
fiok

10,00
B.84

4.4
23z
1.04
1.0%
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D37

(]
025

100

FEl

LoLT Al 1,34 4 1,34 1

1] 612152433364-24-&54-5055?2
fot

T35,

BOIGLT Ahs 239 v 224

40

20

u]

o & 12 168 24 30 35 4r 45 B4 60 B6 T2
it

brecipitation above 0.1 mm (1h)™

LM2MZ: 25.07.2014 00 UTC — 20.08.2014 00 UTC {exp. run LME_p: LHM with CPERA—data)

Im2Zme: 25.07.2014 00 UTC — 20.03.2014 00 UTC {epe. run LOM: 5.5 — 155 LAT: 47. — B6.:

medrast gridpaint)
Phatifrae 2T.08 2014 DR:551 3 WEGT 4 kAl

7S
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From zip.file to .txt-folder o m e o i

Wetter und Klima aus einer Hand N ‘

|, COMPLEX_VERSUS_FILES - "2’0':;’“"-"“‘5”5-”“5-‘”“‘-“‘“““’“ED *  Bibliothek "Dokumente”
ED ASCIzip i oe —
@ c.plots_DIF.zip - CA e
o ) CA_MSLP_DJF_COSMO-7_C.tat
E@ Common_plot_2012 file.zip Pl B 1A ] CALMSLP_DJF_COSMO-EU_C.tat
E@ Common_plot_2013_file.zip b CA __| CA_MSLP_DJF_COSMO-GR_C.bxt
£2) COSMO-7_DIF2014_commonplots.zip Bt g
L MAM || CA_MSLP_DJF_COSMO-PL_C.tat
@ COSMO-7T_MAM2014_commeoenplots.zip b CA || CA_MSLP_DJF_COSMO-RU7_C.txt
@ COSMOGR.zip 1 L VD | CA_PREC06_DJF_COSMO-7_D.txt
= Ji SON | CA_PREC06_DJF_COSMO-EU_D.txt
=1l COSMOGR_2014.zip “ )20 | CA_PREC0S_DJF_COSMO-GR_D.tt
@ CGSMGGR-DJF.Zip 4 | DJF ., CA_PREC06_DJF_COSMO-I7_D.tat
] b CA __| CA_PREC06_DJF_COSMO-ME_D.txt
@ COSMOGR-50M zip k vD £ || CA_PREC06_DJF_COSMO-PL_D.txt
@ dif_Ttaly.zip i a ) nA __| CA_PREC06_DJF_COSMO-RU7_D.txt
=0 germany_SONzip b CA | CA_PREC12_DJF_COSMO-EU_D.tt
B R.) __| CA_PREC24_DJF_COSMO-7_D.txt
@ ITALY SOM_cplots.zip 4 L MaM || CA_PREC24_DJF_COSMO-EU_D.txt
@ JA2013_CA.zip L cA || CA_PREC24_DJF_COSMO-GR _D.bxt
= L v | CA_PREC24_DJF_COSMO-I7_D.txt
@ JA2013 VD.zip 4 |, SON .| CA_PREC24_DJF_COSMO-ME_D.txt
@ MAM _italy.zip L CA || CA_PREC24_DJF_COSMO-PL_D.txt
i ) L vo .| CA_PREC24_DJF_COSMO-RU7_D.txt
@ MAM_Romania_newl.zip 4 ) 2013 || CA_TCC_DIF_COSMO-7_C.txt
@ Poland_DJF.zip 4 J. DIF __| CA_TCC_DJF_COSMO-EU_C.txt
] J cA __| CA_TCC_DJF_COSMO-GR_C.txt
@ peland_MAM.zip ki vo || CA_TCC_DJF_COSMO-ME_C.txt
1 poland_SON.zip o) va L] CA_TCC_DIF_COSMO-PL C.tet
@ PREC-DJE_new.zip ) caA .| CA_TCC_DJF_COSMO-RU7_C.txt
- ) VD _| CA_TD_DJF_COSMO-7_C.tt
@ Russia_DJF.zip 4 [, MAM || CA_TD_DJF_COSMO-EU_C.txt
@ nussia MAMzip L cA || CA_TD_DJF_COSMO-GR_C.txt
- ) v || CA_TD_DJF_COSMO-ME_C.tt
@ RUSSIA_PERSOMAL.zip 4 | SON |_| CA_TD_DJF_COSMO-PL_C.txt
@ russia_SON.zip L CA || CA_TD_DJF_COSMO-RU7_C.txt
T ) L VD __| CA_TEMP_DJF_COSMO-7_C.tt
@ Verification_Results_COSMO_HTML.zip a ) 2014 || CA_TEMP_DJF_COSMO-EU_C.txt
@ VERSUS_SON2013.zip 4 L. DIF ~ L. CA_TEMP_DJF_COSMO-GR_C.txt
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From txt-file to txt-file

Deutscher Wetterdienst
Wetter und Klima aus einer Hand N ‘

'{5 get_real_file_name_of COMPLEX_VERSUS_FILES (C\Users\udamrathDocuments\Daten\COMPLEX_VERSUS_FILES WELL STRUCTURED) - GVIM

I

Datei Editieren  Werkzeuge Syntax Puffer Ansicht Hilfe

= |

Eo@|limnBRnRAISSA[(THAO[? 2

if [ —F $file ];then

line=$(head -3 $File|tail -1)

firs_value=$(echo $linelawk "{print $(HF-2)}")

last value=${echo $line]awk *{print $HF}")
star_year=${echo $firs_value|tr *-° = "Jauk “{print $1}%)
star_mont=${echo $firs_value]tr *-" " "Jauwk "{print $2}")
last_year=5{echo $last_value|tr *-* * "Jawk "{print $1}")
last_mont=${echo $last_walue|tr *-° = "Jawk “{print $2}")
period=unk

typ=uD
if [ $(left ${basename $file) 3) = 'Ca_*' ];then
typ=cA # Define the common domain as directory
fi
if [ $star_mont -eq 82 -a $last mont —eq 65 ];then
period=HAM tt Define MAM with start month 83 and end month B85
fi
if [ $star_mont -eq 856 -a $last_mont —eq 68 ];then
period=JJA tt Define JJn ...
fi
if [ $star_mont -eq 89 -a $last_mont —eq 11 ];then
period=S0N # Define SON ...
fi
if [ $star_mont -eq 12 -a $last_mont —eq 82 ];then
period=DJF # Define DFJ ...
Fi

file_name=/uwork1/for3dam/CONPLEX_UERSUS_FILES_WELL_STRUCTURED/${star_year}/${period}/${typ}/$(basename $file)
nat_list="EU DE 7 ME I7 GR PL RU7 RO™
for nat in $nat list;de
file_name=${echo $file_name|sed s:COSHO${nat}:COSHO-${nat}:q)
file_name=${echo $file_name|sed s:COSHO_${nat}:COSHO-${nat}:q)
done
file name=${echo $file name|sed s:".txt.txt":".txt":g) # omit strange extensions
file_name=${echo $file_name|sed s:"PREC_":"PREC":g) # set PREC_ as PREC
file_name=5{echo $file_name |sed :g) # set _ALL as nothing to coincide with old names
file name=${echo $file name|sed _new":"":q) # omit strange strings
if [ $(index §file name "PREC") —gt 0 ]:then
file_name=${echo $file_name|sed s:"C.txt":"D.txt":g) # get real extension for precipitation
fi
eche L3: $line
eche ST: $star_year $star_mont
eche FI: $last_year $last_mont
eche FU: $Firs_value
eche LU: $last_value
eche PE: $period
eche TY: $typ
eche 0 : $Ffile
echoe H : $File_name
eche $file_name $star_year S$period > $THPDIR/real_file

# Define model as COSMO-model

eche HIX

1

81,52 5u%
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Perhaps suspect data %
(in this case probably COSMO-RO) e s ©)
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Suspect files (not included into the plots) Deutscher Wetterdienst E

2011/DJF/VD/TEMP DJF COSMO-RO C.txt
2011/DJF/VD/TD_DJF COSMO-RO C.txt
2012/DJF/CA/CA MSLP DJF_COSMO-GR C.txt
2012/DJF/VD/TD_DJF_COSMO-RO C.txt
2013/SON/CA/CA_PREC06_SON_COSMO-GR D.txt
2013/DJF/CA/CA_PREC06 DJF COSMO-GR D.txt
2013/MAM/CA/CA MSLP MAM COSMO-PL C.txt
2013/JJA/CA/CA_WS_JJA COSMO-GR C.txt
2013/DJF/CA/CA_WS_DJF COSMO-PL C.txt
2013/DJF/VD/TD_DJF_COSMO-RO C.txt
2014/MAM/VD/TD MAM COSMO-PL C.txt
2014/MAM/CA/CA WS_MAM COSMO-RU7_C.tx
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Perhaps suspect data _ %
(iin this case without COSMO-RO, but COSMO-I7 222)  ncuerun cimacus aner vane &,
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Rearranged performance diagrams _
JJA 2013, all models, fct 12-18, PREC > 0.2 MM uiusiitim e aner s &,
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Rearranged performance diagrams _
JJA 2013, all models, fct 12-18, PREC > 2 MM ottt scnerions )
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Rearranged performance diagrams _
DJF 2013, all models, fct 12-18, PREC > 0.2 MM pooncmoc anersans )
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Rearranged performance diagrams _
DJF 2013, all models, fct 12-18, PREC > 2 MM poermatim s e snd &)
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Rearranged performance diagrams : %
JJA 2013, COSMO-7, all forecast times, PREC > 0.2 MM wesernd tima suscinertan &)
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Rearranged performance diagrams : %
DJF 2013, COSMO-7, all forecast times, PREC > 0.2 MM weserna tima suscinertant &)
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Deutscher Wetterdienst g
Wetter und Klima aus einer Hand N ‘

And finally ...
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