Verification of extreme events in NWP
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ECMWEF ‘Severe Event Catalogue’
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Verification of extreme events

e (Case studies
Problem: biased towards events that actually happened
Problem: generalization of results

Practical approach: combine with statistical evaluations

e Statistical evaluation
Problem: contradiction between ‘extreme’ and ‘statistical’
Problem: scores degenerate for rare events

Practical approach: verify not-quite-so-extreme events and
use specially designed scores
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Verification of extreme events

OBS yes OBS no
FCST yes a b
FCST no c d
a+b
= Frequency bias
a-+c
a
H = Hit rate
a-+c
b
F=—— False alarm rate
b+d
logF —logH —log(1l—F) +log(1l— H) Ferro and
Stephenson (2011)

SEDI =
logF +logH +log(1 — F) + log(1 — H)

Based on calibrated forecasts (corresponding to EFI concept)
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Evaluation of high wind speeds, D+4
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Evolution of forecast skill - precipitation

HRes wrt ERA Interim

total precipitation

Lead time when 1-SEEPS reaches 0.45, difference of HRes and ERAI
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SEDI

Evolution

of forecast skill

24—h Precipitation, 12UTC run, Europe, T+048
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Evolution of forecast skill

10-m Wind speed, 12UTC run, Europe, T+120
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Model intercomparison

24-h Precipitation,
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Frequency bias

24—h Precipitation, 20130501 to 20140430, Europe, +096h, 12UTC runs
1.5 T I T

1.4 Precipitation, D+4
1.3
1.2
1.1

1.0

Frequency bias

0.9+ -
Representation mismatch

0.8 + _

0.7 actual bias on the grid scale J

HRES
CTRHL _
MEMB

0.5 1 | 1

&0 85 an g5 100
Percentile

| <~ ECMWF
UEF 2014 Slide 10 —
JloeFzoe  side10 fE30s

0.6




Central European flooding (Danube, Elbe)
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Precipitation from 31/05/2013 OOUTC to 03/06/2013 OOUTC

72h precip. INCA 2013060300 72h precip. ALAROS 2013053100+72

7Zh precip. ECMWF 2013053100472

® ALARO (5 km): very good at 100
km scale but local maxima
underestimated

ECMWEF forecast
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Cumulative precipitation - HRES

2013-05-31 to 2013-06-03
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Cumulative precipitation - ENS

2013-05-31 to 2013-06-03
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Cumulative precipitation - experiments

2013-05-31 to 2013-06-03
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Cumulative precipitation - experiments

2013-05-31 to 2013-06-03
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Maximum wind gusts 28 October 6-24UTC

Ini: 28 October 6 UTC

Ini: 27 October 18 UTC
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Hailyan, two days before landfall

Date 20121106 00 UTC  (@ECMWEF
Probability that HAIYAN will pass within 120 km adius during the next 240 hours
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Scale of a storm

St Jude / Christian Sandy Haiyan
2013-10-28 2012-10-30 2013-11-08
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Effect of resolution

T1279 min 943 hPa T2047 min 922 hPa

0:00 Dz +48, Iin pres: 943 (Obs: 895 hPa) 0:00 Oz +48, hin pres: 922 (Obs: 885 hPa)
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850 hPa vorticity and MSL pressure

T1279 (Ax=16 km) T2047 (Ax=10 km)
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Conclusions

* Location and timing of events usually well predicted
 Reduced intensity errors at higher model resolution

« Skill evolution for 98t percentile similar to overall skill evolution
 Case studies: provide physical and modelling insights

e Statistical evaluations: provide context, trends, quantify model
Improvements

UEF 2014 Slide 22 —AE‘ :MWF
\ 4




	Verification of extreme events in NWP
	ECMWF ‘Severe Event Catalogue’
	Verification of extreme events
	Verification of extreme events
	Evaluation of high wind speeds, D+4
	Evolution of forecast skill - precipitation
	Evolution of forecast skill
	Evolution of forecast skill
	Model intercomparison
	Frequency bias
	Central European flooding (Danube, Elbe)
	Precipitation from 31/05/2013 00UTC to 03/06/2013 00UTC
	Cumulative precipitation - HRES
	Cumulative precipitation - ENS
	Cumulative precipitation - experiments
	Cumulative precipitation - experiments
	Maximum wind gusts 28 October 6-24UTC
	Haiyan, two days before landfall
	Scale of a storm
	Effect of resolution
	850 hPa vorticity and MSL pressure
	Conclusions

