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Outline

• Updates on evolution of forecast skill

• Two new headline scores

• Temperature, cloudiness and radiation

• Precipitation

• Use of high-density observations

• Taking into account observation uncertainty



October 29, 2014

3

Upper-air forecast skill
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Improvement for other parameters

Score=SDEV

10 m wind speed

Total cloud cover

2 m temperature
Z500
T850
MSLP

Day 5
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Additional ENS headline score: fraction of large T2M errors

Percentage(CRPS>5 K)
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DJF 2017-18

Additional ENS headline score: fraction of large T2M errors
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Additional ENS headline score: T2m anomalies in week 3
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2m temperature bias, DJF 2017-18



Total cloud cover bias, DJF 2017-18
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Bias in downward solar radiation at the surface, NDJ 2017-18

SYNOP CM SAF



Baseline Surface Radiation Network



BSRN station Lindenberg (Germany)

Shortwave

Longwave

BIAS

BIAS

SDEV

SDEV

SW bias ~0 Wm-2

LW bias -5 Wm-2

e.g.
Cabauw (Netherlands)
Lindenberg (Germany)
Palaiseau (France)
Toravere (Estonia)
Tateno (Japan)
Florianopolis (Brazil)

5-15 Wm-2 underestimation 
of LW flux except Minami-
Torishima (Pacific)

0-15 Wm-2 overestimation of 
SW flux



Skill horizon (ACC<0.3)

(days)

Observed variability (annual cycle removed) 

Forecast skill of downward solar radiation
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HRES precipitation headline score - SEEPS

Extratropics
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HRES precipitation headline score - SEEPS

HRES

ERA-Interim

ERA5

Extratropics
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HRES precipitation headline score - SEEPS

HRES – ERA5



Tropics: too frequent light precipitation in the IFS

ECMWF
UKMO
JMA
NCEP

TropicsEurope

Period: DJF 2017-18



SYNOP HDOBS

High-density surface observations (HDOBS)

Observation availability July 2017



Use of up-scaled HDOBS in verification

Winter

Summer

SYNOP HDOBS

France 64 km 24 km

Italy 58 km 11 km

Spain 90 km 25 km

Average distance between stations

Up-scaling requires several stations 
per grid box
→ tests with 0.5° x 0.5° grid 

Point

Point

Up-scaled

Up-scaled



High-impact weather

2m temperature 10m wind speed

24-h precipitation

Tropical cyclones Extreme forecast index (EFI)



Taking into account observation uncertainty

Temperature

Geopotential

ENS performance of new model cycle (45r1) compared to previous (43r3)
Metric: normalized CRPS difference  

850 hPa 500 hPa 100 hPa



Taking into account observation uncertainty

Standard scorecard
(no obs uncertainty)

Experimental scorecard
(with obs uncertainty)



More verification results: see ECMWF webpage & Tech Memos



Summary

• Medium-range NWP (slowly) further improving, ECMWF and other centres

• Frequency of large errors in ENS 2-m temperature decreasing

• Regional-scale systematic errors in surface parameters → Irina’s talk

• Increased focus on verification of radiation and cloudiness

• High-density observations used for up-scaling (experimental)

• Taking observation uncertainty into account (experimental)
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