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QOutline

9 Basic data

9 Traditional verification

Diurnal cycles (observation, forecasts of GME, COSMO-EU and COSMO-DE)
starting at different forecast times

Contingency tables

= , Fuzzy*-type verification
Application of B. Eberts package
Coupling intensity scale method and fraction skill score

=» Some problems with the radar data
=» Verification against SYNOP-observations
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Basic data

= Data of GME (resolution i192f ~ 40 km), COSMO-EU and COSMO-DE on
the grid of COSMO-DE

=» Method of ,interpolation®:
using the data to the nearest gridpoint of COSMO-DE

COSMO WG3 WS Zurich May 2008 %



Basic data
(example with some missing observations)

GHE153F Av: 0.72 WA 32.0 ST0: 1.18 GHE/F1923F A= 072 Ma: 154 5T0: 1.22 COSMOLME &= 044 M4 06 STC- 107

0.5
1.0
2.0
50
10.0
20.0
50.0
5.0
COSMOSLME &b 048 Mes 31,0 5T 1.07 RADAR av: 054 Mec 38.9 STD: 1.8 ‘I“mﬂ
Thr/Mad Ma2F Ri19ZF
2.0 050 0.52
0.5 0.75 0.87
1.0 074 Q.85
2.0 078 Q.50
FEI &0 1.14 1.158
12.0 3.35 314
200 33.80 25,44
0.0 - -
1900 - -
(1] 34.83 38.89
0.5 43.19 47 87
1.0 35.22 43.07
2.0 31.13 34.04
.0 21.32 2042
ETS 10.0 905 11.47
200 —0.07 —0.07
500 - -
1900 - -—

LME

050
080
.74
.71
.74
1.24
386

25 .31
40.83
35.50
3245
18.24

G458
—0.0&8

Forecasts of precipitation Start: 19.07.2007 00 UTC W=18-06

LMK

077
068
0.85
088
097
1.96
206

35.12
36.13
3257
28.55
30.06
13.71
—0.05
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Basic fuzzy scores

N. Roberts
(summing up over all scales)

B. Casati
(real scale separation)

deviation from

\ mean value
Scale 1
+ H—

- + Scale 2

mean value on all the domain
|
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. yet another score

B. Casati
energy squared
Skill Score

Verification

on different scales, but only
where obs are available

1. Energy squared:
En*(X)=X"

Measures the quantity of

events and their intensity

at each scale => BIAS,
scale structure

2. MSE Skill Score:
__RMSE(Y.X)
En*(X)+En*(Y)

o| | m oBS
.o m FOR
E
E
o
EN
=3
g l J
-
Do
B
C
L
C::_ — L1 ‘
10 20 160 320 640 1280 2560
scale (kmy}
o o
= =
g no skill '
m d
=uw
%o =
w e
2o
T eme—
10 20 40 80 160 320 640 1280 2560
scale (kmj

Modification by U. Damrath
in order to have the same
structure as the FSS
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Nearly operational programme:

Getting data from data base
Interpolation to the grid of COSMO-DE
Calculation of tratidional scores like FBl and ETS

Calculation of dayli and monthly cycles over 18 hours
starting from 00, 03, ... 21 UTC

Calculation of different , Fuzzy“-scores for each day and different
months based on forecasts starting at 00 UTC

Creating web pages for the local Intranet

Data available starting July 2007
Special investigations to prepare meetings

20 2L L L
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8o Diurnal cycle (example)

= Summe in % OBS: 40.12 gy =
0.010 i , 4 N =
] 5 =
¢ 0.006— —
° = ]
£ 0.004 3
0.002|— —
0.000C - )
Q7 12 16 21
13.05 13.05 13.05 13.05
Vorhersagezeitpunkt (UTC)
sof- -
o E =
% 20 E
5 = 3
= = 3
oE- -
0 5 i —_— T — = 1 3
07 12 16 21
13.05 13.05 13.05 13.05

Vorhersagezeitpunkt (UTC)
Prognosen vom 2008051306: Mittelwerte und Maxima des Niederschlags in mm/h

COSMO-EU COSMO-DE GME Beobachtung
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0.010

0.008

0.006

Mittelwerte

0.004

0.002

0.000

Prognosen vom 2008051315: Mittelwerte und Maxima des Niederschlags in mm/h
COSMO-EU COSMO-DE Beobachtung

Diurnal cycle (example)

III|IIIITII|I!I|III|II

fumme in % OBS: 19.68
‘  OR ;

21 02
13.05 14.05

Vorhersagezeitpunkt (UTC)

IIII|IIII|IIII|IIII

I|IIII|IIII|III!

13.05

21 02
13.05 14.05
Vorhersagezeitpunkt (UTC)

07
14.05
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Summe in % OBS: 115.64

Mittelwerte

0.5

0.0 1 | 1 1 1 | I i 1 |

0z 07 12
Vorhersagezeitpunkt (UTC)

Prognosen im Monat 09/2007 Startzeit: 00 UTC: Mittelwerte des Niederschlags in mm/h (30 Faelle)
COSMO-EU COSMO-DE GME Beobachtung

Mean diurnal cycles during September 2007
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Mean diurnal cycles during October 2007

0.5

0.4

0.3

-
-----------

Mittelwerte

0.2

0.1

IIII!IIII|IIIIIIlIIIIIIIIIIII|I]1|IIIII|IIIIIIIII|II]IIIIII

0.0 1 | 1 1 1 | I i I |

IIItIIIII|IIIIIIIII|IIII!IIII

0z 07 12
Vorhersagezeitpunkt (UTC)

Prognosen im Monat 10/2007 Startzeit: 00 UTC: Mittelwerte des Niederschlags in mm/h (28 Faelle)
COSMO-EU COSMO-DE GME Beobachtung
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Mean diurnal cycles during February 2008

. | ; ; ; E ; ‘ ; : . ; i ;

0.8/— i
L Summe in % 0BS; : —

0.6/— e in % OBS: 123.10

o L.

o

H

® 04—

= 1
0.2} —
D,U L I 1 L L I 1 1 L I 1 1 1 I

0z 07 12 16
Vorhersagezeitpunkt (UTC)

Prognosen im Monat 02/2008 Startzeit: 00 UTC: Mittelwerte des Niederschlags in mm/h (26 Faelle)
COSMO-EU COSMO-DE GME Beobachtung
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Basic set of ,Fuzzy“-scores, case 03.05.2008

BME;“I'IQEF GME,-"R'I'EIEF COoOSMO—EL
&'y 001 WA 4.3 STD: .23 gy 001 Ma: 2.4 STG: 023 Ay D01 WA 4.0 STC: 028
.
1.0 ;
] |
: | |
10.8)
20.0
50.0
5.0
COSkO—DE RADAR
Ayt D03 MA: 9.8 STD: 0.34 & Q.04 Ma: 23.3 sTD: 0,47 MDD
Thr;’ ked 1M92F R192F COSMO—EL COSMO—DE
. 0.0 1.07 1.25 1.11 0.95
i 0.5 0.28 0.36 045 0.80
' 1.0 0.15 016 017 0.57
: 2.0 013 016 0.03 0.81
o FEBI 5.4 0 a ] 0.88
b | 3:;‘:.'3;, 10.0 0 a a] a]
3 W @ o 0 0o ¢
i Tyt '||::||:._|:| —_— —_— —_— —_—
0.0 89.18 12.64 33.70 37.74
0.5 865 E.GE 501 25 54
1.0 £.17 4.71 378 17.65
2.0 1.12 1.83 0.35 597
ETS 540 0.0a 0.0a 0.00 0.05
10.0 0.0a 0.00 0.00 0.00
200 0.0a 0.00 0.00 0.00
50.40 _ _ _ S
1300 N N —_— —_—

Forecasts of precipitation Start; 03.05.2008 00 UTC W=18-086

COSMO WG3 WS Zurich May 2008



1.62
0.82
043
0.23

012

Spatial scale (deqg)

0.08

0.03

162

0.82

043

0.23

0.1z

Spotial seale [deg)

0.08

0.03

192F: 30080503 Upscaling — ET=

031 012

021 011 012 008
014 013 008 009
014 012 0.0 008
014 012 0.10 D07
013

D012 010 O0B 001

013 011 040 008 G0l

0.1

o2 05 1 2 5 10 20 50
Threshald {mm/12h}

Fuzzy logic — ETS

018 A8 043 0.09 0.08

018 014 012 0.00 007
014 013 911 0.09 0.04
013 012 011 Q08 002
0,13 011 .19 007 ¢.02

013 011 919 007 002

Spotial seale [deg)

1.62

.82

043

023

012

Spotial scale [deg)

0.08

0.03

013 D1 040 D0E LU0

10 20 50
Threshald {mm/1Zh}

o1 02 o5 1 2 &

Intensity—scale — 53

c.i 02 o5 1 2 5 19 20 5D

Threshald {mm/1Zh)

Prac. perf. hindcast — ETS ratio

018 045 7

027 028 0.29 0.21 ¢.04

023 022 020 D8 o0&

020 049 047 042 003

017 D15 0.14 0.09 GOZ

013 013 012 D08 002

013 01 040 D0E Gu01

19 20 50
Threshald {mm/12h)

c.i 02 o5 1 2 &

e (deg)

Spotial scal

Spatial seale [deg) Spatial scale [deg)

Spatial seale [deg)

1.62

=33

043

023

01z

008

Q.03

1.62

0.82

0,43

023

01z

008

0.n3

nyWHERE in window — ETS

D06 008 .03 0.04 7

D.11 0.09 005 C.04

015 011 005 005

014 0.2 006 G04

043 011 O.08 G.04

013 013 007 003

011 040 006 001

o2 05 1 2 a
Threshald {mm/1Zh}

19 20 50

Joint prebability — ETs

010 0.05 Q.03 .01
D.11 0.07 005 .01
D.11 9.08 Q.0B ©.01
011 Q.08 07 o1
011 9.8 Q.07 201
D11 9,19 9.0B 001

D1 048 D06 G0

162

082

043

023

a1z

008

alk]

1.625

0,825

0,425

0.2250

0125

0,075

0.025

o2 oS 1 2 5 10 20 50
Threshald {mm/1Zh;}

Fractions skill score — F5S

0.34 029 011

035 031 0.24 008

0.35 0.31 0.28 0.20 0.08

0.33 028 023 017 .04

D24 020 042 003

0.1

o2 oE 1 2 a
Threshald {mm/1Zh)

10 20 50
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. Basic set of ,Fuzzy*-scores, case 03.05.2008

= B0% coveroge — ETS
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. Basic set of ,Fuzzy*-scores, case 03.05.2008
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. Basic set of ,Fuzzy*-scores, case 03.05.2008
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Precipitation forecast from 20080503 06—18 (MSE and skill scores)
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Basic set of ,Fuzzy“-scores, case 03.05.2008
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Basic set of ,Fuzzy“-scores, case 03.05.2008

Precipitation forecast from 20080503 06—18 (MSE and skill scores)
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Basic set of ,Fuzzy“-scores, case 03.05.2008

Precipitation forecast from 20080503 06—18 (MSE and skill scores)
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Quarterly summaries of ,,Fuzzy“-scores

Northern_part_of Germany
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Quarterly summaries of ,,Fuzzy“-scores

(Cases of F33 over a given threshold
Region: whole area Forecast time: 0618 Period: 01.09.2007 - 30112007
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Quarterly summaries of , Fuzzy“-scores

(Cases of F33 over a given threshold
Region: whole area Forecast time: 06_18 Period: 01.12.2007 - 29.02.2008
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Quarterly summaries of , Fuzzy“-scores

(Cases of F33 over a given threshold
Region: Northem part of Germany Forecast time: 06 18 Pencd: 01.09.2007 - 30.11.2007
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Quarterly summaries of , Fuzzy“-scores

(Cases of F33 over a given threshold
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Quarterly summaries of , Fuzzy“-scores

(Cases of F33 over a given threshold
Region: Central pant of Germany Forecast time: 06_18 Period: (1.12.2007 - 29.02_ 2008
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2l (Sub)Summary concerning verification
against radar observations

=» Verification against radar observations show slight signals that
favorites COSMO-DE against COSMO-EU

=» But: The judgement is a bit dependent on the score under
consideration and the type of building an integral score

= And: Itis clearly demonstrated that high resolution models are able to
produce more reliable precipitation patterns and amounts than the GME

=» And: Over regions with moderate heights of orography (Central parts
of Germany) COSMO-DE did a better job than COSMO-EU when looking
on the frequency of exceeding some thresholds of FSS

COSMO WG3 WS Zurich May 2008 %



& @| Quarterly summaries of results for
verification against SYNOP stations
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\;m (Sub)Summary concerning verification against
SYNOP observations

=» Verification against SYNOP observations show in most cases clear
signals that favorites COSMO-DE against COSMO-EU.

=» Thisis especially true for wind.

= Advantages of COSMO-DE occur in most cases at stations where
small scale variabilities are evident in observations.
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An Interesting precipitation forecast
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