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Example:  
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Thanks to Klaus Stephan ! 
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Example:       COSMO 2.8km forecast  from  4/3/2016  00 UTC  +24h 

pat_len=500 ; tkhmin=0.4 

pat_len=0 ; tkhmin=0.1 

Sounding 

Achievement 1:  better night time temperature profile 



Main problem of IMS COSMO: 

loss of humidity ( less rain) during forecast, 
especially at the decay stage of a cyclone 



Increased evaporation from sea and land 
by reducing rlam_heat from 1 to 0.75 … 



Reference (rlam_heat=1) 

Slightly more evaporation from sea 
(rlam_heat=0.1) 

High evaporation from sea 
(rlam_heat=0.1) 
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Consequence: 
Better precipitation forecast 
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HOWEVER 

1. Does rlam_heat=0.75 give the  correct evaporation ? 
          (We plan to compare COSMO evaporation rates with IFS/ICON) 

 
2. Slight evaporation increase does not always yield enough water  
       vapor in region of interest 

Example: 
31/12/2015 12UTC +…  
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Soundings in COSMO-IL domain  



250 km 
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Many observations 

Not tuned model, 
Many observations 

Not tuned model, 
Few observations 

If not enough observations, not tuned model diverges… 
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COLD START MAY HELP 

The same example (again): 
31/12/2015 12UTC +…  



2015/12/31  12UTC + 00h 

Total column water (COSMO – IFS) 



2015/12/31  12UTC + 03h (with nudging) 

Total column water (COSMO – IFS) 

RADAR COSMO 

2015/12/31 

12-18UTC 
accum. 
precip. 



Total column water (COSMO – IFS) 

RADAR COSMO 

2015/12/31 

12-18UTC 
accum. 
precip. 

2015/12/31  12UTC + 06h (with nudging) 



Total column water (COSMO – IFS) 

RADAR COSMO 

2015/12/31 

18-24UTC 
accum. 
precip. 

2015/12/31  12UTC + 09h (with nudging) 



Total column water (COSMO – IFS) 

RADAR COSMO 

2015/12/31 

18-24UTC 
accum. 
precip. 

2015/12/31  12UTC + 12h (with nudging) 



RADAR COSMO 

2016/1/1 

00-06UTC 
accum. 
precip. 

Total column water (COSMO – IFS) 

2015/12/31  12UTC + 15h (with nudging) 



Total column water (COSMO – IFS) 

RADAR COSMO 

2016/1/1 

00-06UTC 
accum. 
precip. 

2015/12/31  12UTC + 18h (with nudging) 



Total column water (COSMO – IFS) 

RADAR COSMO 

2016/1/1 

06-12UTC 
accum. 
precip. 

2015/12/31  12UTC + 21h (with nudging) 



COLD START 

RADAR COSMO 

2016/1/1 

06-12UTC 
accum. 
precip. 

2016/1/1  12UTC + 00h 2015/12/31  12UTC + 24h (with nudging) 



RADAR COSMO after WS 

2016/1/1 

12-18UTC 
accum. 
precip. 

after COLD START 

2016/1/1  12UTC + 03h (with nudging) 

COSMO after CS 

2015/12/31  12UTC + 27h (with nudging) 



RADAR 

2016/1/1 

12-18UTC 
accum. 
precip. 

2016/1/1  12UTC + 06h (with nudging) 

after COLD START 

2015/12/31  12UTC + 30h (with nudging) 

COSMO after CS COSMO after WS 



2015/12/31  12UTC + 33h 

RADAR 

2016/1/1 

18-24UTC 
accum. 
precip. 

after COLD START 

2016/1/1  12UTC + 09h 

COSMO after WS COSMO after CS 



2015/12/31  12UTC + 36h 

RADAR 

2016/1/1 

18-24UTC 
accum. 
precip. 

after COLD START 

2016/1/1  12UTC + 12h 

COSMO after WS COSMO after CS 

Not so dry! Very dry ! 



1. COSMO model at IMS 

a. Overview 

b. Main problem – loss of humidity, example, possible solutions 

c. Consequence – in assimilation cycle the model dries up if not enough in 

observations assimilated 

2. Technical solution for observation sparse regions:  

        Each run CHOOSE cold start/warm start depending on fast verification 

a. Example 

b. Method 

c. Results 

3. Conclusions  

Outline 



Technical solution for observation-sparse regions 
                                                                                                                 (thanks to Harel Muskatel) 

Automatic choice between Warm Start and Cold Start using “analysis score” 
comparing to observations (sounding profiles) 

 
If the previous forecast was bad, it will be revealed and COSMO will perform 

Cold Start 

“Cold-starts” “Warm-starts” (ass. cycle) 



Available soundings 

250 km 



“Fast verification” of cold start / warm start analysis 
against available soundings 

How it looks like ? 
Cold start analysis profile 

Warm start analysis profile 

Sounding 

Wind W 

height 

Specific humidity Q 

height 

Temperature T 

weight 1 

weight 2 

weight 3 

height 
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Cold Start / warm start analysis score 

>0 
if WS is better in T 

“ScoreT” 

>0 
if WS is better in Q 

“ScoreQ” 

>0 

if WS is better in 𝑊 
“ScoreW” 

Number of 
available 

soundings 

𝑅𝑀𝑆𝐸𝑇 - (Weighted) root mean square error of the model T profile against the sounding 

𝑺𝒄𝒐𝒓𝒆 > 𝟎 Warm start is chosen 

𝑺𝒄𝒐𝒓𝒆 < 𝟎 Cold start is chosen 
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Warm start / Cold start score for COSMO-IL (1/2016-3/2016) 
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Warm start 
is chosen 

Cold start 
is chosen 

Date 



Percent of warm starts 

Warm start / Cold start score for COSMO-IL (1/2016-3/2016) 

Score ScoreT ScoreQ ScoreW 

Total 24% 23% 39% 12% 

Night 12% 12% 22% 2% 

Day 35% 33% 53% 20% 

The best: Specific humidity at days 

The worst:  Wind and nights 
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Conclusions 

1. COSMO model at IMS 

• 4 times a day assimilation cycle + latent heat nudging 

• Main problem – loss of humidity, especially at the decay stage of a 

cyclone 

• Consequence – in assimilation cycle the model dries up if not 

enough in observations assimilated 

2. Technical solution for observation sparse regions:  

      Each run CHOOSE cold start / warm start depending on fast verification 



Thank you ! 
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Example for 21/2/2016 00UTC+…  
where warm start is better 
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