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Presentation of “fuzzy”-verification

results

Deutscher Wetterdienst

Wetter und Klima aus einer Hand I ‘

ook at
windows with
different sizes
In space
(and/or In
time)
Calculate

results that are

typical for this
window size

U};scah’ng] UP COSMO-DE Germany
20120701-20120731 RUN: OOUTC W:'01_04
T

scale (deg)

Spatial

2|0.54 053 0.51 0.46 0.36 0.22 0.11 :
210.47 047 0.45 0.43 0.36 0.25 0.14 0.06 0.00
43/0.42 0.42 0.40 0.38 0.32 0.23 0.14 0.08 0.06
2/0.39 0.39 0.37 0.36 0.29 0.21 0.12 0.05 0.03

©1210.38 0.37 0.36 0.34 0.27 0.20 0.11 0.04 0.03

0031036 0.36 0.34 0.31 025 0.19 011 0.04 0.02

0.43
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1 2 3
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UP_COSMO—DE ~ COSMO—EU Germany
20120701-20120731 RUN: OOUTC W: O1_04
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210.09 0.08 0.07 0.09 0.02 0.07 0.05 0.04 0.00

*2310.08 0.08 0.07 0.08 0.09 0.06 0.02 0.00 0.00

210.08 0.07 0.07 0.08 0.08 0.06 0.02 -0.00 0.00

210.07 0.07 0.07 0.07 0.07 0.05 0.02 -0.01-0.00

T T

0.09 0.08 0.07 0.08 0.03 0.07 0.03 0.02 0.01|

0.07 0.07 0.07 0.08 0.07 0.05 0.01 -0.00-0.00

O 0.2 05 S 10 15

1 2 3
Threshold (mm/3h)

Precipitation amount

scaling UP COSMO~-EU Gerrn

Ups any.
20 20'}30 1 ~le1| 20731 RUN: OOUTC W: 01_04
T T

52/0.47 0.47 0.41 0.37 0.26 0.14 0.06 7

210.38 0.39 0.37 0.33 0.27 0.18 0.09 0.03 0.00

0.33 0.34 0.33 0.30 0.23 0.16 0.11 0.06 0.05

0.31 0.31 0.30 0.27 0.20 0.15 0.10 0.05 0.03

210.30 0.30 0.29 0.26 0.19 0.14 0.10 0.05 0.03

0.29 0.29 0.28 0.25 0.19 0.14 0.09 0.05 0.03

931029 0.28 027 0.24 0.18 0.14 0.09 0.04 D.02

3 S 10 15

o 0.2 05 1 2
Threshold [mm/3h)

AY: D208
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o

Overview Fstapeltisaba g
Data sources
o Precipitation forecasts of german COSMO-models and GME (with March

2015 ICON)
Precipitation observations from radar data

Interpolation of all model data to the grid of COSMO-DE (nearest
neighbour)

Method of calculations

0

0
0

0

Getting ETS for upscaling fractions skill score as monthly values from fuzzy
verification

No averaging over daily values but calculation of scores from the contingency tables
of the whole month

Calculation of running means of the results over one year
Presentation of mean values and mean averages

Gridsizes and thresholds

Grid from 0.025 (resolution of COSMO-DE) to 1.625
(0.025, 0.075, 0.125, 0.225, 0.425, 0.825, 1.625)

o Thresholds: 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 mm (12h) X or (24h) -1
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Deutscher Wetterdienst

u pscal i ng ETS (Val ueS) Wetter und Klima aus einer Hand
Threshold 0.1 0.2 0.5 1 2 5 10 20 50

COSMO-DE 064l 18 UTC

1625 [ W

Comparison of COSMO-EU to COSMO-DE - %
|

0.825

0.425

1 Mesh width of
COSMO-EU

" Time series of ETS for upscaling for the period 200901 till 201507

Precipitation amount
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Comparison of COSMO-EU to COSMO-DE -
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Comparison of COSMO-EU to COSMO-DE -
upscaling ETS (differenCes)  wemersmaxim o eiver ans E
0.2 0.5 1 2 5 10 20 50

-COSMOD-DE - 06 1ill 18 UTC

Threshold 0.1

1625 [N - ~ e

0.825

0.425

| Mesh width of
COSMO-EU

~"Time seriés of ETS f6r Upscaling Tor the period 200901 i 301507

Precipitation amount
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Comparison of COSMO-EU to COSMO-DE -
FSS (differences) et und ima sus o e E
5 10 20 50

Threshold 0.1 0.2 0.5 1 2

-COSMOD-DE - 06 1ill 18 UTC

1625 = NI N’

0.825 . N

0.425

1 Mesh width of
COSMO-EU

Precipitation amount
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Deutscher Wetterdienst

Comparison of COSMO-EU to GME/ICON -
upscaling ETS (values VV: 06-18)  wWetterundxiima aus einer Hana E

Threshold 0. 1
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Comparison of COSMO-EU to GME/ICON -
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Deutscher Wetterdienst

upscaling ETS (differences vv: 06-18) wetterundiima aus iner Hana
0.5 1 - GMEACON till 18 UTC 5 10 20

Comparison of COSMO-EU to GME/ICON - %
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Comparison of COSMO-EU to GME/ICON -
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Deutscher Wetterdienst

upscaling ETS (differences vv:06-30) Wetter und Kiima aus einer Hand
Threshold 0.1 0.2 05 I mmm 5 10 20 50
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Comparison of COSMO-EU to GME/ICON -
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FUZZY-scores: What do they mean? Synthetic situation 1: ,
.. . . . . Deutscher Wetterdienst
large scale precipitation with differerent amplitude, shape and  wetter und kiima aus einer Hand N
phase errors

double amplitude N(RR):  B1502 half_radius NE;RHS' 12380 hl:IEE shift NéHRg 1302
DAWWD  ay 045 WMATDT. D 122 & 011 Ma: 5o STO: 0.70 £ Mk STO: 0.94

1.0

50

100

20.0

£0.0

75.0

Iu er radius MNIRR): 138444 DOBSERVATION NIE B1502

T34 WA 5 D STD 0.81 A 0,20 WAL 5 D STD o.o4 4000

I'-xjr%d MODEL 1 MODEL 2 MODEL 3 MODEL 4
I
0.0 1.00 0.25 1.00 .25
0.5 1.36 Q.43 1.00 1.00
1.0 4.08 1.00 1.00 1.00
2.0 413 1.09 1.00 1.00
5.0 420 1.00 1.00 1.0 FAI
10.0 471 1.00 1.00 1.00
200 329 1.00 1.00 1.060
5040 .00 1.00 1.00 1.00
100.0 - - _ _
0.0 100.00 18.53 36.43 18.64
0.5 4160 44 74 31.07 100.C0
1.0 2128 100.00 7.88 100.00
2.0 23.43 100.00 —0.50 100.00
E0 2360 100.00 —0.08 10080 ETS

10.0 21.20 100.00 —0.02 100.00
204 30.43 100.00 —0.01 100.00
500 11.11 100.00 —0.00 100.00
1000 - - _ _

No random eflect

Plot tima: 11.08.2015 13:08:25 MESZ
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FUZZY-scores: What do they mean? Synthetic situation 1:

large scale precipitation with differerent amplitude, shape and phase

Deutscher Wetterdienst
Wetter und Klima aus einer Hand [\ ‘

errors, Upscaling ETS, FSS, 50% coverage ETS and anywhere ETS

phase shift: Upscaling - ETS Av: 027

012

Spsdal soala (dag)

008
003

1 2 s 1 2 5
Theashiold (ram;12h)

£ 50% coverage - ETS AY: 027

a9 20 30

162 |03, 28 529 027 0,04

Spwdal soala (dag)

012
0.06
0.03
01 0205 1 2 5 10 20 50
Theershold fmm;12h)

Spadal seala {dag)

Spadal soala {dag)

phase shilt - FSS5 AY: 046

162 G110 2,05 G056 005

o2

008

003

1 D205 12 5 10 20 50
Thwashiald {ranny12h)

Anywheme in window - ETS AY: 0.24

162 0323 323 027 OVES 0013 G.0F 0,.0F G020

o2

008

003

o2 ns o1 2 3

1M 20 5
Thwashald (ranvy12h)
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FUZZY-scores: What do they mean? Synthetic situation 2: _
C e . . . Deutscher Wetterdienst
large scale precipitation with differerent amplitude, shape and  wetter und kiima aus einer Hand N
phase errors, randomly disturbed values with0 < RN < 1

deouble amplituds NQRS‘?' 51 SDQ half radiu= NERH‘E: 152380 hl:IEE =hift N§HR2? 1502
DWD o 003 Ma: 72 O: & 006 Ma: 244 STO: 0.52 ErCAT Mk STO: 0.55

1.0

50

10.0

20.0

£0.0

75.0

larger rodiuz N(IRR) 128446 OBSERVATION MR B1502

AT 017 MAD 31.6°STD: 0.66 A 011 MAz 2 DSTD 065 KD

I'-xjr%d MODEL 1 MODEL 2 MODEL 3 MODEL 4
I
0.0 1.01 0.25 1.00 2.23
0.5 313 077 Q.59 1.00
1.0 408 0.35 0.5 1.00
2.0 408 0.97 095 0.9%
5.0 377 .31 0.88 o.as  FAI
10.0 4 38 .75 1.17 1.17
200 22.00 4.00 5.00 5.00
5040 - - - -
100.0 - - _ _
0.0 36.16 18.56 35.48 18.58
0.5 1828 32.50 11.589 30.98
1.0 16.43 33.67 Q.30 34.11
2.0 16.31 33.66 —0.17 35.24
E0 1584 79.0% —0.03 3793 ETS

10.0 18.34 23.582 —0.01 33.33
204 454 25.00 —0.00 —0.c0
500 _ —_— i -
1000 - - _ _

Random effect - values are multiplied with random numbers between 0. and 1.

Plot tima: 11.08.2015 13:06:15 MESZ
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FUZZY-scores: What do they mean? Synthetic situation 2:

large scale precipitation with differerent amplitude, shape and phase

Deutscher Wetterdienst
Wetter und Klima aus einer Hand I ‘

errors, Upscaling ETS, FSS, 50% coverage ETS and anywhere ETS

phase shift: Upscaling - ETS Av: 023

162 |29 529 003 7

082 0,35 0,335 G085

043 |35 0,34 G058

.36 0.35 0.08

012 |2.38 0.34 C.08

Spsdal soala (dag)

008 |0.368 0.32 C.08

003 028 0.22 012 0.00

1 D2 NE 1 2 5 10 20 50
Theashiold (ram;12h)

£ 50% coverage - ETS AY: 073

162 |3, 28 5,29 0,05 7

082 0,80 G35 G007

043 |0, 35 0,34 0,05

036 .34 0.07

012|538 0.33 C.02

Spwdal soala (dag)

008 [2.36 0.29 .09

003 028 0.22 012 0.00

71 D2 N 1 2 5 10 20 50
Theashiold (i 12h)

Spadal seala {dag)

Spadal soala {dag)

phase shilt - FSS AY: 042

162 CLED 209 0,05 505 002

o2

008

003

1 D205 12 5 10 20 50
Thwashiald {ranny12h)

Anywheme in window - ETS AY: 0.22

162|024 024 027 OLEE 0013 005 G038 0,01 7]

OB (G 3] GA1 Gual 17 G035

043 (334 5,34 051 212

023 (035 035 030 209

012 [5.35 0.35 C.29 C.07

008 [0.35 0.35 0.28 2.05

003 (028 0.22 012 0.00

1 D2 ns 12 5 10 20 50
Thwashald (ranvy12h)
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FUZZY-scores: What do they mean? Synthetic situation 3: _
C e . . . Deutscher Wetterdienst
large scale precipitation with differerent amplitude, shape and  wetter und kiima aus einer Hand N
phase errors, randomly disturbed values with 0.5 < RN <1

deouble amplituds Ngﬁg‘}: 20556 half radiu= NERR‘E 7EE5 hl:IEE =hift N§HR2? S0938
DAWD a7 Mar T2 0: 0.86 2 004 Ma: STD: 045 £ 00E Mk STD: 0.55

1.0

10.0

20.0

£0.0

75.0

Iurger radius NQ]HR} B2750 OBSERVATION MR 067G

Q13 WA 31.675TD: 0,71 A7 D08 Mhe 280 STD 0.65 4KLD

I'-xjr%d MODEL 1 MODEL 2 MODEL 3 MODEL 4
I
0.0 1.00 0.25 1.01 2.27
0.5 7.58 073 Q.59 1.00
1.0 4.04 Q.96 Q.58 1.00
2.0 408 0.95 Q.57 1.01
5.0 378 .85 0.88 o.as  FAI
10.0 467 a.71 1.10 1.24
200 21.00 4.00 5.00 5.00
5040 - - - -
100.0 - - _ _
0.0 2522 7.839 12.0% 5.95
0.5 1043 22.41 .45 22.23
1.0 987 2466 Q.52 2517
2.0 1080 2462 —0.15 2516
E0 1262 70.97 —0.0% 2565 ETS

10.0 1441 16.12 —0.01 23.68
204 476 25.00 —0.00 —0.c0
500 R —_— i -
1000 - _ _

Random effect - values are muliplied with random numbers beiween 0.and 1.
For random numbers below (0.5 zero is assumed as factor.

Flot tirne: 11.08.2015 13:07:00 MEST
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FUZZY-scores: What do they mean? Synthetic situation 3:

large scale precipitation with differerent amplitude, shape and phase
errors, Upscaling ETS, FSS, 50% coverage ETS and anywhere ETS

double amplitude: Upsmaling - ETS AY: 0.33

L2 02 7

Cha0 024 030

038 0,23 028 GUA2

038 023 0.24 028 023

0i2 039 023 0,24 026 0,20

Spsdal soala (dag)

008 C21 022 023 027 018

003 025 025 011 010211 013 014 0.05

1 D2 NE 1 2 5 10 20 50
Theashiold (ram;12h)

£ 50% coverage - ETS AY- 015

162|019 3,19 5,04 7

082 G236 G248 G085 6,00
043 024 024 G0 07 B 14
0.25 0.24 008 .09 O 14 214

012|025 0.24 008 C 10 211 .21

Spwdal soala (dag)

008 |0.25 0.24 009 210 211 218 G 14

003025025011 010011 D13 014 0.05

71 D2 N 1 2 5 10 20 50
Theashiold (i 12h)

Spadal seala {dag)

Spadal soala {dag)

double amplitlnde: - F35 AY: 054

162

L )

043

0=

o2

008

00 0.25 0.20 0.20 0.22 0.25 0.09
1 D2 ns 1 2 5 190 2 0

Theashiold {rm;12h)

Anywheme in window - ETS AY: 0.48

162

a8z G37 27 038

043 038 024 0051

0= 0.38 0.23 C.27 .34

o2 .37 O.22 C.25 .29 0.35 0.23

006 0.33 0.22 0.24 0.26 0.28 0.13

003 (025025011 210011 013 014 2.05

1 D2 ns 12 5 10 20 50
Thwashald (ranvy12h)
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FUZZY-scores: What do they mean? Synthetic situation 3:

large scale precipitation with differerent amplitude, shape and phase

Deutscher Wetterdienst
Wetter und Klima aus einer Hand I ‘

errors, Upscaling ETS, FSS, 50% coverage ETS and anywhere ETS

012

Spsdal soala (dag)

008

003

162

1L,

043

o2

Spwdal soala (dag)

008

003

half mdius: Upscalimg - ETS AY: D45

25 33

G235

21

.20

.20

.21 035 038 238 017

0.08 008 022 0025 0025 021 0016 0025

1 2 s 1 2 5
Theashiold (ram;12h)

£ 50% coverage - ETS AY- 017

a9 20 30

02 G02 CL05

G0 G0 OV 26 G2

G 07 Cu0E Gua1 G0A1 G0

.08 209 031 035 214 005

C.08 C.08 027 031 023 029

C.08 C.08 .25 029 C.25 G.30 C.08

0.08 008 022 0025 0025 0021 0016 0025

1 2 s 1 2 5
Theashiold (i 12h)

10 20 30

Spadal seala {dag)

Spadal soala {dag)

haH radius: - FS5 AY: 068

o2

008

003 (0,20 0.20 0.39 G40 035 .28

1 D205 12 5 10 20 50
Thwashiald {ranny12h)

Anywheme in window - ETS AY: D57
162|014 014
QB2 (319 G159
043 3,19 0,19
03 B9 014

o2 c1acig

00 (018 01s

003 [O08 0.08 0.22 0.25 0.25 0.21 016 0.25 T

1 D2 ns 12 5 10 20 50
Thwashald (ranvy12h)
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FUZZY-scores: What do they mean? Synthetic situation 3:

large scale precipitation with differerent amplitude, shape and phase

Deutscher Wetterdienst
Wetter und Klima aus einer Hand I ‘

errors, Upscaling ETS, FSS, 50% coverage ETS and anywhere ETS

larger radius- Upscaling - ETS Al: 053

Spsdal soala (dag)

012 o

008 o

003 008 011 0.22 0.25 0.25 0.25 D.24. ]
1

1 D2 NE 1 2 5 10 20 50
Theashiold (ram;12h)

£ 50% coverage - ETS AY- 0.8

162 |0, 09 3, 38 7

082 |G, 09 G437

043 0,07 025

006 024 031 040 0.3

012 |c.08 0,21 027 0.32 C.27 C.34

Spwdal soala (dag)

008 o058 017 0.25 0.28 0.25 .39 019

003 008 011 0.22 0.25 0.25 0.26 0.2

71 D2 N 1 2 5 10 20 50
Theashiold (i 12h)

Spadal seala {dag)

Spadal soala {dag)

larger radius: - FSS AY: 076

o2
008

003 (031 0.35 0.39

1 D205 12 5 10 20 50
Thwashiald {ranny12h)

Anywheme in window - ETS AY: 062

201 2

QEZ (09 5,09

043 (G 14 2014

03 (018 017

2 o128 cia

00 (018 021

003 (005 011 0.22 0.25 0.25 0.26 0.2

1 D2 ns 12 5 10 20 50
Thwashald (ranvy12h)
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FUZZY-scores: What do they mean? Synthetic situation 3:

large scale precipitation with differerent amplitude, shape and phase

Deutscher Wetterdienst
Wetter und Klima aus einer Hand I ‘

errors, Upscaling ETS, FSS, 50% coverage ETS and anywhere ETS

012

Spsdal soala (dag)

008

003

o2

Spwdal soala (dag)

008

003

phase shift: Upscaling - ETS Av: 018

29 BT 003 7

33 CW27 0,00

G55 028 0,00

.35 .28 0.0

C.356 027 0O

033 024 0.03

012 012 009 001

1 D2 NE 1 2 5 10 20 50
Theashiold (ram;12h)

£ 50% coverage - ETS AY- 009

CAE 1

G2 12 G

212 212 0.03

o112 012 205

C.12 G112 .07

012 0012 004 001

1 02 s 1 2 4

10 20 50
Theashiold (i 12h)

Spadal seala {dag)

Spadal soala {dag)

phase shilt - FSS AY: 040D

162 2R 09 0,05 G095 002

G100 20

043 07
03 C.05
oiz2 C.05
008 C.05

003 (034 0.54 0.21 0.02

1 D205 12 5 10 20 50
Thwashiald {ranny12h)

Anywhem in window - ETS AY: 0.21

162|024 024 027 OLEE 0013 005 G038 0,01 7]

OB (G 3] GA1 Gual 17 G035

043 (334 5,34 051 212

023 (035 035 030 209

012 [5.35 0.35 C.29 C.07

008 [0.35 0.35 0.28 2.05

003 (012012 0.09 .01

1 D2 ns 12 5 10 20 50
Thwashald (ranvy12h)
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Comparison of precipitation one forecast COSMO-EU to

. Deutscher Wetterdienst
ICON against radar data — a problem for ICON? Wetter und Klima aus einer Hand ey
owo LGRS P NUERERTIVUIE e SRR AN e T
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Forecasts of precipitation Start: 08.08.2015 00 UTC vv=30-06

Plot time: 10.08.2015 19:42:16 UTC
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Comparison of COSMO-EU to GME/ICON -

ETS upscaling and FSS (values Vv:06-30)  eer s ima sos diner fand &

COSMO-EU GME/ICON : 06till 30 UTC
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Time series of ETS for upscaling for the period 200901 till 201507
COSMO-EU GME/ICON : 06 till 30 UTC

" Major modification
“F in brightband detection
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Time series of fraction skill score for the period 200901 till 201507

COSMO-EU GME/ICON : 06till 30 UTC
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Time series of ETS for upscaling for the period 200901 till 201507
COSMO-EU GME/ICON :06till 30 UTC
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Deutscher Wetterdienst
S U m m a ry Wetter und Klima aus einer Hand .%‘

« COSMO-EU against GME/ICON

o Ingeneral precipitation forecasts of COSMO-EU have a better quality than
those of GME - as it could be expected!

« COSMO-EU against COSMO-DE

o The differernces of forecast quality are dependend on the window size and the
precipitation amount

< For small window sizes a mean value as it is given by the downsclaed COSMO-EU forecasts
lead to better results than the forecasts od COSMO-DE.

< This means that for the scale of COSMO-DE grid no real predictability can be registered
although in single cases amazingly results can be got.

< Depending on the chosen score forecasts of COSMO-DE show better quality compared to
COSMO-EU for window sizes larger than 0.425 © and for precipitation amounts lower than 2
mm/12h (ETS upscaling) and window sizes larger than 0.125 © and precipitation amounts
over 2 mm/12h

- ETS upscaling against FSS

o Because of the different characteristics of upscaling procedure (evaluation of mean
values over a grid cell) and FSS (roughly spoken: evaluation of th number of
occurences in a grid cell under consideration) differences in the results have to occur
and can be interpreted using the properties of the scores.
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Thank you for your attention!
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