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Verification at DWD —
with a special look at VERSUS

Ulrich Damrath



Wetter und Klima aus einer Hand

Overview Deutscher Wetterdienst %
N—|

=» Technical aspects
» Version changes
» Problems
= Results
» Seasonal behaviour of BIAS for different surface weather elements
» A special look on verification of total cloud cover
= VERSUS does a good job: The proof
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Technical as P ects Deutscher Wetterdienst

Wetter und Klima aus einer Hand N\ ‘

= End of November 2012
» Patch 07 was installed
» Problems did not occur during installation
= March 2013: Loading of forecast data into the data base was not further possible,
% Steps for the solution of the problem
O Deleting data for old cases with VERSUS

O Manual repair of the table grib using
mysql versus —u versus ‘REPAIR TABLE' grib

= Results for files including geographical distribution of the scores did not catch the wanted stratification of
input data (i.e. results for German station below 800 m also contain results for stations in Switzerland, Austria,
italy ...).

% Could be managed to a certain degree.

= Results for files with conditional verification of T2m with cloud cover in forecast space did not catch the
wanted stratification ... .

% This is not relevant for COSMO-DE.
% Could not be managed for COSMO-EU

= Installation of VERSUS 3.0 was not successful up to now because of conflicting prerequisites in the
installation files to the DWD environment (R).

» Rinstallation was made by our system administrator.
» Installation of VERSUS 3.0 will follow after the calculation of September- and JJA results.
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_ _ Deutscher Wetterdienst %
Bias of wind speed 10m, CEU (VERSUS) Wetter und Kiima aus einer Hand ey
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Bias of mean surface level pressure, CEU (VERSUS)

Deutscher Wetterdienst
Wetter und Klima aus einer Hand
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{Heights of bars sign the geographical variance of the BIAS within the month.)

Mean BIAS values over the region of Germany
for model CEU (00-UTC run)
Mean surface level pressure [hPa]
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Forecast quality of total cloud cover > 6/8 Deutscher Wetterdienst
Targ et time 00 UTC, CEU Wetter und Klima aus einer Hand N

Rezsults of verification of farecasts for local weathar elements ot surface stations
Element: Total cloud cover (Octa)  All stations
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Forecast quality of total cloud cover > 6/8 Deutscher Wetterdienst
Targ et time 06 UTC, CEU Wetter und Klima aus einer Hand N

Rezsults of verification of farecasts for local weathar elements ot surface stations
Element: Total cloud cover (Octa)  All stations
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Forecast quality of total cloud cover > 6/8 Deutscher Wetterdienst
Targ et time 12 UTC, CEU Wetter und Klima aus einer Hand N

Rezsults of verification of farecasts for local weathar elements ot surface stations
Element: Total cloud cover (Octa)  All stations
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Forecast quality of total cloud cover > 6/8 Deutscher Wetterdienst
Targ et time 18 UTC, CEU Wetter und Klima aus einer Hand N

Rezsults of verification of farecasts for local weathar elements ot surface stations
Element: Total cloud cover (Octa)  All stations
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) Deutscher Wetterdienst %
Bias of total cloud cover, CEU (VERSUS) Wetter und Kiima aus einer Hand ey
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) Deutscher Wetterdienst %
Bias of total cloud cover, CDE (VERSUS) Wetter und Kiima aus einer Hand ey
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mean values Total cloud cover Deutscher Wetterdienst
January 2012, CEU (standard verification at DWD) Wetter und Klima aus einer Hand g

Mean values of forecasts for Total cloud cover January 2012
All Stations in the region of CDE
solid: forecasts of CEU dotted: observation

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

BASFA2 RUN: 09 UTC

RUN: 12 UTC

RUN: 15 UTC

RUN: 18 UTC

RUN: 21 UTC

12
% Ulrich Damrath: Verification at DWD with a special look at VERSUS



mean values Total cloud cover Deutscher Wetterdienst
January 2013, CEU (standard verification at DWD) Wetter und Klima aus einer Hand g
Mean values of forecasts for Total cloud cover January 2013

All Stations in the region of CDE
solid: forecasts of CEU dotted: observation
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mean values Total cloud cover Deutscher Wetterdienst
January 2012, CDE (standard verification at DWD) Wetter und Klima aus einer Hand iy
Mean values of forecasts for Total cloud cover January 2012

All Stations in the region of CDE
solid: forecasts of CDE dotted: observation
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mean values Total cloud cover Deutscher Wetterdienst
January 2013, CDE (standard verification at DWD) Wetter und Klima aus einer Hand g

Mean values of forecasts for Total cloud cover January 2013
All Stations in the region of CDE
solid: forecasts of CDE dotted: observation
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mean values Total cloud cover Deutscher Wetterdienst
June 2012, CEU (standard verification at DWD) Wetter und Klima aus einer Hand g

Mean values of forecasts for Total cloud cover June 2012

All Stations in the region of CDE
solid: forecasts of CEU dotted: observation

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

BIAS: 1I.l' .' RUN: 09 UTC

RUN: 12UTC " BIAS: 1.2%

RUN: 15 UTC NBIAS: 14 |

RUN: 18 UTC

RUN: 21 UTC
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mean values Total cloud cover Deutscher Wetterdienst
June 2013, CEU (standard verification at DWD) Wetter und Klima aus einer Hand iy
Mean values of forecasts for Total cloud cover June 2013

All Stations in the region of CDE
solid: forecasts of CEU dotted: observation

7B

" RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

AVE

BIAS: 3.4 RUN: 09 UTC

RUN: 12 UTC

RUN: 15 UTC

RUN: 18 UTC

RUN: 21 UTC
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mean values Total cloud cover Deutscher Wetterdienst
June 2012, CDE (standard verification at DWD) Wetter und Klima aus einer Hand iy
Mean values of forecasts for Total cloud cover June 2012

All Stations in the region of CDE
solid: forecasts of CDE dotted: observation

. 75

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

AVE

BIAS 0.3 RUN: 09 UTC

RUN: 12 UTC

RUN: 15 UTC

RUN: 18 UTC

RUN: 21 UTC
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mean values Total cloud cover Deutscher Wetterdienst
June 2013, CDE (standard verification at DWD) Wetter und Klima aus einer Hand iy
Mean values of forecasts for Total cloud cover June 2013

All Stations in the region of CDE
solid: forecasts of CDE dotted: observation

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

AVE

BIAS: 2.8 RUN: 09 UTC

RUN: 12 UTC

RUN: 15 UTC

RUN: 21 UTC
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Frequency distribution of low and high cloud covers Deutscher Wetterdienst
Janual’y 2012, CEU (VERSUS) Wetter und Klima aus einer Hand Nwsffg

Monthly venfication CEU Temperature 2m - 00 Bun cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 900m - Period: 2012-1-01 — 2012-H-21
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Frequency distribution of low and cloud covers Deutscher Wetterdienst
Janual’y 2013, CEU (VERSUS) Wetter und Klima aus einer Hand Nwsffg

Monthly venfication CEU Temperature 2m - 00 Bun cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 900m - Period: 2013-1-01 — 2013-H-21

100 [ 100 [
.f_j B .f_j' Bl
= =
= L = L
E 60 S sl
= [ = [
7 3 = L
& 401 ¢  4ar
/] i k]
= [ = [
B 20 L 20
L [ b [
at L
OB 1218 24 30 38 42 48 54 60 62 72 o B 12 18 24 30 3¢ 42 48 54 60 62 72
fet—time fet—time
forecasted wvalues forecasted walues
100 [ 100 [
= : c :
.2 aa = ]
= r = r
£ l = L
E (514 i ";2 5] i
— | = L
= - = -
O 40¢ c 40T
1] 12
= C = C
20 L 20
b L b L
L L
OB 1218 24 30 36 42 48 54 60 65 72 o B 1218 24 30 3¢ 42 48 54 60 65 72
obs—time abs—time
ohserved wvoluss ohserved wvolues

21
Ulrich Damrath: Verification at DWD with a special look at VERSUS

¥



Frequency distribution of low and high cloud covers Deutscher Wetterdienst
January 2012, CDE (VERSUS conditional verification T2m) Wetter und Klima aus einer Hand - g

Monthly venfication CDE Temperature 2m - 00 Run all cases cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 900m - Period: 2012-01-01 — 2012-01-31 {forecast space)
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Frequency distribution of low and high cloud covers Deutscher Wetterdienst
January 2013, CDE (VERSUS) Wetter und Klima aus einer Hand h ‘

Monthly venfication CDE Temperature 2m - 00 Run all cases cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 900m - Period: 2013-01-01 — 2013-01-31 {forecast space)
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Frequency distribution of low and high cloud covers Deutscher Wetterdienst
June 2012, CEU (VERSUS) Wetter und Klima aus einer Hand Nwsffg

Monthly venfication CEU Temperature 2m - 00 Bun cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 800m - Period: 2012-06-01 — 2012-06-30

100 [ 100 [
S sof £ 80r
= =
= L = L
"E el - -.E G0 -
= [ = [
7 3 = L
s Hr s 4
/] i k]
= [ = [
e 20F L 20
L [ b [
OB 1218 24 30 38 42 48 54 60 62 72 o B 12 18 24 30 3¢ 42 48 54 60 62 72
fet—time fet—time
forecasted wvalues forecasted walues
100 [0 100 [
= : c :
.2 Al = ]
= r = r
£ Fa L
E STl ";2 5] i
— = L
= = -
S 40F c 40T
1] 12
= = ol
Lt 20k L 20
L L :
af
OB 1218 24 30 36 42 48 54 60 65 72 o B 1218 24 30 3¢ 42 48 54 60 65 72
obs—time abs—time
ohserved wvoluss ohserved wvolues

24
Ulrich Damrath: Verification at DWD with a special look at VERSUS

¥



Frequency distribution of low and high cloud covers Deutscher Wetterdienst

June 2013, CEU (VERSUS)

Wetter und Klima aus einer Hand N\ ‘

Monthly venfication CEU Temperature 2m - 00 Bun cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 8900m - Period: 2013-06-01 — 2013-06-30
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Frequency distribution of low and high cloud covers Deutscher Wetterdienst
June 2012, CDE (VERSUS) Wetter und Klima aus einer Hand N

Monthly venfication CDE Temperature 2m - 00 Run all cases cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 900m - Period: 2012-06-01 — 2012-06-20 (forecast space)
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Frequency distribution of low and high cloud covers Deutscher Wetterdienst
June 2013, CDE (VERSUS) Wetter und Klima aus einer Hand N

Monthly venfication CDE Temperature 2m - 00 Run all cases cases with TTC = 25% cases with TTC > 75%
Stratification: German stations below 900m - Period: 2013-06-01 — 2013-06-20 (forecast space)
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Climatology (seasonal) - Felix Fundel Deutscher Wetterdienst

Wetter und Klima aus einer Hand N\ ‘

COSMO-DE-EPS TCC mean climatology
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— CLIM COSMO (at SYNOP stations)
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Deutscher Wetterdienst

CllmatOIogy (Seasonal) - Fellx Fundel Wetter und Klima aus einer Hand iy

mean diurnal TCC amplitude [15UTC - 03UTC]
30 days moving average
20120501-00 - 20130429-21
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Wetter und Klima aus einer Hand

Day/Night Difference (seasonal) — Felix Fundel Deutscher Wetterdienst E

Diurnal cycle, 30 days moving window
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_ Deutscher Wetterdienst E
Bias of temperature 2m, CEU (VERSUS) Wetter und Klima aus einer Hand g
Mean BIAS values over the region of Germany
for model CEU (00-UTC run)
Temperature 2m [K]
{Heights of bars sign the geographical variance of the BIAS within the month.)
MonthiFCT 00 03 06 09 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72
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) Deutscher Wetterdienst %
Bias of temperature 2m, CDE (VERSUS) Wetter und Kiima aus einer Hand ey
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Bias of temperature 2m’ o ] Deutscher Wetterdienst
January 2012 (standard verification at DWD) Wetter und Klima aus einer Hand Ny

Values of BIAS(CDE), BIAS(CEU)
for forecasts of Temperature 2m January 2012
All Stations in the region of CDE

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

RUN: 09 UTC

RUN: 15 UTC

RUN: 18 UTC

RUN: 21 UTC
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Bias of temperature 2m, - Deutscher Wetterdienst
January 2013 (standard verification at DWD) Wetter und Kiima aus einer Hand N

Values of BIAS(CDE), BIAS(CEU)
for forecasts of Temperature 2m January 2013
All Stations in the region of CDE

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

RUN: 09 UTC

RUN: 12 UTC

RUN: 15 UTC

-1.0

RUN: 18 UTC

-10

RUN: 21 UTC
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% Ulrich Damrath: Verification at DWD with a special look at VERSUS



Bias of temperature 2m’_ ] ) Deutscher Wetterdienst
June 2012 (standard verification at DWD) Wetter und Klima aus einer Hand ey

Values of BIAS(CDE), BIAS(CEU)
for forecasts of Temperature 2m June 2012
All Stations in the region of CDE

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

11
05 RUN: 09 UTC

00
06

RUN: 12 UTC

RUN: 15 UTC

RUN: 18 UTC
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% Ulrich Damrath: Verification at DWD with a special look at VERSUS



Bias of temperature 2m’_ ] ) Deutscher Wetterdienst
June 2013 (standard verification at DWD) Wetter und Klima aus einer Hand ey

Values of BIAS(CDE), BIAS(CEU)
for forecasts of Temperature 2m June 2013
All Stations in the region of CDE

RUN: 00 UTC

RUN: 03 UTC

RUN: 06 UTC

08
03 RUN: 09 UTC

03
09

RUN: 12 UTG

RUN: 15 UTC

RUN: 18 UTC
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Common plots, MAM 2013, national chosen stations Deutscher Wetterdienst %
FBI for threshc)'d 2mm (6h)-1 Wetter und Klima aus einer Hand | N7y

FBI Threshold: 0.2 mm

30 36 42
forecast time

PREC06_MAM_COSMO-ME_D PREC06_MAM_COSMO-7_D
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Ulrich Damrath: Verification at DWD with a special look at VERSUS




Common plots, MAM 2013, common stations Deutscher Wetterdienst %
FBI for threshc)'d 2mm (6h)-1 Wetter und Klima aus einer Hand | N7y

FBI Threshold: 0.2 mm

06 12 18 24 30 36 42
forecast time

CA_PREC06_MAM_COSMO-ME_D CA_PREC06_MAM_COSMO-RU_D
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Ulrich Damrath: Verification at DWD with a special look at VERSUS




Common plots, MAM 2013, national chosen stations Deutscher Wetterdienst %
FBI for threshold 2mm (6h)* relation CEU — C7 Wetter und Kiima aus einer Hand \Nwsfg

FBI Threshold: 0.2 mm (normalised to COSMOQO 7)

FBI[NAT]
FBI[NAT, CH]

FBI(rel) =

06 12 18 24 30 36 42 48 54
forecast time

PREC06 MAM COSMO-7 D
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% Ulrich Damrath: Verification at DWD with a special look at VERSUS



FBI for threshold 2mm (6h)! relation CEU — C7, Deutscher Wetterdienst

Common plots, MAM 2013, national chosen stations
normalised to common stations Wetter und Klima aus einer Hand E

FBI Threshold: 0.2 mm (normalised to COMMON area results and COSMOQ 7}

FBI[NAT] FBI[COM, CH]
FBI[NAT,CH] _ FBI[COM]

06 12 18 24 30 36 42 48 54
forecast time

FBI(REL) =

PREC06 MAM COSMO-7 D
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% Ulrich Damrath: Verification at DWD with a special look at VERSUS



FBI for threshold 2mm (6h)! relation CEU — C7, Deutscher Wetterdienst

Common plots, MAM 2013, national chosen stations
normalised to common stations Wetter und Klima aus einer Hand E

FBI Threshold: 0.2 mm (normalised to COMMON area results and COSMOQ 7}

Sun rises earlier over Greece than over
all other verification regions!

Knowing the position of stations that are
used in COSMO-ME the right informatio
about valid astronomical data using
verification results could be refined!
Sun Rise Set
Ath 3:52 — 16:58
Rom 4:32 — 17249
Zur 5:40 — 18:12
Valid 15.04.

FBI[NAT] FBI[COM, CH]
FBI[NAT,CH] _ FBI[COM]

06 12 18 24 30 36 42 48 54
forecast time

FBI(REL) =

PREC06_MAM_COSMO-ME_D PREC06_MAM_COSMO-7_D
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% Ulrich Damrath: Verification at DWD with a special look at VERSUS
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