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= Outline & motivation
~

Met Office

hort Range Numerical Weather Prediction — EUMETNET
programme

Desire to benchmark operational models cf CBS global exchange

Phase 1 2009-2010

« Establish framework, recommend methods
Phase 2 2011-2012

« Continue comparison, more parameters

« Use radar/extra observations

« Extremal measures




EUMETNET/SRNWP

metofice  programme - Deliverables

D1: Operational verification comparison of deterministic
forecasts from one version of each of the 4 regional models
of Europe (available for all the participating members)

D2: Additional intercomparison of other versions of the
consortia models including high resolution models

D3: Inventory and recommendations of “new” scale-selective
verification methods.

D4: Catalogue of sources of non-GTS data

D5 Exchange methods and code for verification of severe
weather forecasts
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Domalins of 5 consortia reference models

12km

10km

5 km
(10km)
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Met Office | Parameter Scores

Mean sea level mean bias and root mean
pressure square errors
2m temperature Bias, rmse

2m relative humidity | Bias, rmse

mean bias speed error
10m winds and root mean square
vector wind error

equitable threat score and
frequency bias for 0.5,
1.0 and 4.0 mm 6hT

6 hourly total
precipitation
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Key

Met Office
Model Label
Aladin-France run by Meteo-France UK-FR

The North Atlantic European configuration of the | UK-EU
Unified Model run by the Met Office

Comparison over ALADIN-France domain
unless otherwise stated

© Crown copyright Met Office




Met Office
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Combined dates from 01/01/2009 to 30/06/2011
Mean Sea Level Pressure (Pa% (Corrected obs): Commaon Domain

Cases: +—+UK-EL »—x ieFpPined fimese Land Hbe, EC-GM
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UK-FR: Mean Sea Level Pressure (hPa) (Corrected obs)
Combined stations: Land Obs

Validity Times: Combined times
FCRanges: T+12 T+24 T+36 T+48
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Met Office

Warm night, cold
day bias
tendency
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Combined dates from 01/01/2009 to 30/06/2011

Temperature (Kelvin) (Corrected obs): Common Domain: Combined times

Lan QES
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Tempel__r%ture (Celsius) (Corrected abs): Comman FR Domain

Obs Mean Error: Combined times: Land Obs
Cases: +——+UK-EU s%—xUK-FR ®—xUK-GE UK-FI EC-GM
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Temperature (Celsius %(Cerrected obs): Common FR Domain
Obe Mean Error: Combined t|mes Land Cbs
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UK-EU: Temperature (Celsius) (Corrected obs): Combined stations

Land Obs
Validity Times: Combined times
FCRanges: T+12 T+24 T+36 T+48
Met Office
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UK-GE: Temperature (Celsius) (Corrected obs): Combined stations
Land Obs

Validity Times: Combined times
FCRanges: T+12 T+24 T+36 T+48

Met Office
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Relative Humidit g"o%(CDI'I'ECtEd obs): Common FR Domain
FC-Obs R rror; Combined times: Land Obs
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Met Office

Regional models
better than global
especially
shorter range
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Combined dates from 01/01/2009 to 31/12/2010
Vector Wind (m/s) (Corrected obs): Common Domain: Combined times

Cases: +——+UK-EU x—xUK-FR » -20fk 3Es UK-FI EC-GM
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Vector Wind m.fsg E]nmacted abe). Cammaon FR Damain
FC-Obs BME Emar. Cambined times: Land Obs
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Wind Spoed (mis) (Comected abs); Comman Domain: FC-Obs Maan Ermor
Combinadtimes: Land Obs
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Wind Spoed (mis) (Comected abs); Comman Domain: FC-Obs Maan Ermor
Combinadtimes: Land Obs

Cases: +—= LK-EU #—sUK-FR ® wUK-GE LIK-FI BEC-GI
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Bhr Precip Accm (== 1.0mm): Combined stations Bhr Precip Accm (== 1.0mm): Combined stations

Frequency Bias. category 1: Combined times: Land Cbs Frequency Bias, category 1: Combined times: Land Obs
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Bhr Precip Accm (== 1.0mm); Combined stations: Equitable Threat Score

Cases: +—+K-ElJ #—xK-FR w—ulUK-GE LIK-FI

Combined times: Land Cbs
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Met Office
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Combined dates from 01/01/2009 to 30/06/2011
Mean Sea Level Pressure (Pa) (Corrected obs): Common LC Domain

Cases: +—+ UK-EU x—x@fePined fimese Land Gpg, EC-GM
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Met Office
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Combined dates from 01/01/2009 to 30/06/2011
Temperature (Kelvin) (Corrected obs) Common LC Domain

Cases: +—+UK-EU s—x 0iePPINEd fie nd HR%, EC-GM
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Combined dates from 01/01/2009 to 30/06/2011
Vector Wind (m/s) (Corrected obs): Common LC Domain: Combined times

Cases; +—+UK-EU »—xUK-LC A‘QMEES UK-FI EC-GM
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Recommendations of “new” scale-
vetormee  S€lECtive verification methods.

« Studies/experience at Met Office, MeteoSwiss,
DWD,Meteo-France

Fraction skill +variants (Roberts, Amodei & Stein)
Upscaling(+ETS etc)
Easiest to use & interpret

Structure/amplitude/location (Wernli et al)
Scale intensity (Casati )

Key aim of phase 2 to apply these to forecasts from
reference/new higher resolution operational models



Hit rate v False alarm ratio-cf Roebber — WAF, 2009
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NAE(12km) & UK 4km models
12km radar verification
MetOffice  500601-200902

MaE(+] & UK4(box} modal rain = 510,15 mm/3h against 12km radar {allpaints verification)
BIAS & threat sum from 200801 to 200302
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NAE(12km) & UK 4km models
Nearest point to station verification
MetOffice  200601-200902

MAE(+] & LIK4|fbcx£ model rain > 5,10,15,20 30 mm/6h agdinst stations
BlAS & threat sum from 200601 to 200302
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Met Office

Hit rate (bias and Threat score)
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aro33h1: AROME 33h1 (2.5km L40)
MB71: HIRLAM 7.1.4 (7.5km L60)
V72 (RCR): HIRLAM 7.2 (16.5km L60)

Contingency table for Precipitation {mm/12h)
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Met Office log(pi+log(H) log(F) +log(H)

since F =227 B-4)

I-p
NAE & UK4{dash} model rain > 5,10,15,20 30 mm/Eh against stations
eds sum from 200601 to 200902

0.75 I T T T

— p.as p— 0, 1f B =11e recalibrated

0.70

0.65

*  Smm

0.640

|III
%D &

- ads

SmE5

0.50

& 30mm

0.45

IIII-|III

0.40 | | | |
12 18 24 30
Fec— range — end of &h period

o
]
]

© Crown copyright Met O



Met Office

NAE & UK4{dash} model rain > 5,10,15,20 30 mm/éh agoinst sta
1

1
edi sum from 200601 to 200802
J.8[ T T T T ]
C ¥. ]
C * ]
0.7 . -
* Smm L E
T 06F -
15mm C ]
: 30mn0'5:_—b\$\ﬁ—___j
0.4 L | 1 | | 7
o] 12 18 24 30 3E

Fo— range — end of 6h pericd

© Crown copyright Met Office

NAE & UK4{dash} model rain > 5,10,15,20 30 mm/6h against
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=<7~ SRNWP-V 1 Conclusions

Met Office

 Established framework comparison

* No single model with clear large advantage

« Continue with new higher resolution operational
models

* |dentify benefits

« Identified most promising methods for operational
monitoring with spatial methods

« Catalogue of useful data sets non-GTS

« Warnings / extreme verification - started




SRNWP-V Phase 2 Programme
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ND1 Continue & expand comparison ;
metofice IND2 Additional products

« Continue & expand comparison
« Longer more robust results
 higher resolution of future operational models
« Overlap models in pairs

« Additional products verified
« Cloud amount/base
 Visibility
« Wind gust
« Others as suggested by Consortia
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ND3: Spatial & scale selective
metofice VErification of precipitation

 Verify against
« Gridded analyses- ECMWF, Meteo-France, Met
Office
« High resolution radar (5 min,1-2 km)
« OPERA radar composite

* Methods
« Fractional skill (Roberts & Lean)
« Upscaling
* Intensity scale (Casati)
 Structure,amplitude,location (SAL) (Wernli et al)
« Contiguous rain areas (Ebert & McBride)
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ND4 Inclusion of severe/high
metofice IMpPAct weather verification

« ND4 Methods as identified in SRNWP-V 1

« Extreme dependency scores
« Warnings verification

e Deliverable ND5:

e Full documentation of the methods used in the
intercomparison.

e Newer spatial methods code to be portable.
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