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MOTIVATION

Is It Any Good?

 Result Oriented

 Operational

How Do We Improve?

 Process Oriented

 Research



RESEARCHOPERATIONAL

COSMO (compared to EC,ICON,GFS…)Forecasters & Models

Precipitation, Fog, Upper air, T, RH, WindT, RH, Wind

Large Area15 locations

78h78h

ModelModel – Raw & Bias Corrected

Test Case ApproachContinuous

ME, RMSE, Fractional Skill Score (Brier)ME, RMSE



Operational Verification
Forecaster COSMO 3km

COSMO 3km

Bias Corr.

T max

RH min

Wind 

direction

Hit

Success

Failure

Fiasco



Operational Verification
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Daily Tmax in years 2015-2016

RMSE 2015 RMSE 2016 ME 2015 ME 2016

After Bias Correction
7 days running average



Research Verification
precipitation

Radar COSMO
2.5km

ECMWF
9km

GFS
13km

(25km)

UKMET
17km

(60km)

ICON
13km

(25km)

Example:

11/2/2017

06-12 Z

• 5 models Vs. gauges adjusted radar data

• 6 hours timestep

• Global models: expected lower intensities and reasonable spatial accuracy

• COSMO: expected more accurate intensities, yet double spatial errors



Research Verification
precipitation

Radar COSMO
2.5km

ECMWF
9km

GFS
13km

(25km)

UKMET
17km

(60km)

ICON
13km

(25km)

Example:

11/2/2017

06-12 Z

• 5 models Vs. radar data adjusted with gauges 

• 6 hours timestep

• Global models: expected lower intensities and reasonable spatial accuracy

• COSMO: expected more accurate intensities, yet double spatial errors



Research Verification
precipitation

Radar COSMO
2.5km

ECMWF
9km

GFS
13km

(25km)

UKMET
17km

(60km)

ICON
13km

(25km)

Example:

11/2/2017

06-12 Z

• 5 models Vs. gauges adjusted radar data

• 6 hours timestep

• Global models: expected lower intensities and reasonable spatial accuracy

• COSMO: expected more accurate intensities, yet double spatial errors



Research Verification
precipitation
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𝐹𝑆𝑆 𝑇𝑟, 𝑅 = 1 −
𝐹𝐵𝑆 𝑇𝑟, 𝑅

𝐹𝐵𝑆𝑤𝑜𝑟𝑠𝑡 𝑇𝑟, 𝑅

Brier score:

Worst Brier score:

Fractional Skill Score:

Fractional Skill Score (Brier)

for each threshold and radius:

Roberts et al. (2008), Ebert (2009), Mittermaier et al. (2010,2013) 

𝐹𝑆𝑆 𝑇𝑟, 𝑅 = 1

𝐹𝑆𝑆 𝑇𝑟, 𝑅 = 0

BEST

WORST

Radar

Model



Research Verification
precipitation

>2

mm/6h obs

model

Model – vicinity of gp i.j

8/21=0.389/21=0.43

Error at gp i,j is:

0.43-0.38=0.05

Obs – vicinity of gp i.j



Research Verification
precipitation
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Research Verification
precipitation

Rain > 0.1 mm/6h
N = ~1200

GFS (13/25) UKMET (17/60) ICON (13/25)ECMWF (9)COSMO (2.5)
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Rain > 2 mm/6h
N = ~800

Rain > 5 mm/6h
N = ~650

Rain > 10 mm/6h
N = ~400

Radius [km] Radius [km] Radius [km]



Research Verification
precipitation

SummerDry winterRainy

5.15.45.1COSMO version

TRUETRUEFALSElconv

250mb100mb-thick_sc

0.00030.001-entr_sc

500AUTO500pat_len

0.4AUTO0.4tkhmin

OBSECMWFCOSMO



Research Verification
Ground & Upper Air Observations

+3

-3

Upper AirGround

OBS

ECMWF

COSMO



Research Verification
Tuning

Upper Air

Ground

Precipitation



Research Verification
plans

• Operational verification as benchmark

• Introduction of Rfdbk

• Formulating a “Unified Field” Model








