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Max ValueDefaultMin value descriptionParameter name
10.40.1Minimal diffusion coefficients for heat active in 

stable BL conditions

Tkhmin [m2/s]

210.1Scaling factor for the thickness of the laminar 

boundary layer for heat

Rlam_heat [no units]

302010Factor in the terminal velocity for snow. V0snow [no units]

0.90.60.3Fraction of cloud water and ice considered by 

radiation scheme

Radfac [No Units]

10.80Controlling the vertical variation of critical relative 

humidity for sub-grid cloud formation

(radiation scheme)

UC1 [No units]

Information about the 5 parameters in CALMO-MAX



Thanks' to the university of COTTBUS 

• We used mainly Heraklit server with 28-32 cores at COTTBUS’s .



Methodology
• Building Meta Models (MM) using the COSI-FSS score for every 10 

days for the year 2013, for tuning.
• In order to save computation time after 40 iteration a converge to the 

optimal parameter in the 5 dimensions space should occur:



What should we do if t he MM does not converge after 40 iterations?

For the second decade (11/2/2013-20/2/2013) convergence was not 
achieved after 40 iterations !!! 



• We decided to continue running the iteration Matlab script after reaching to 40 iteration , 
and take the 50 best combinations of 5 parameters instead of 100 best combination as was 
done before (until 40 iteration)

Iteration 20 

In iterations <=40 we took the best 100 combination which have the best score out of 1000 scores
Optimum UC1 is less<0.1

Solving the problem with the non convergence in decade 11-20/1/2013



Iteration 40

Optimum UC1 is less<0.1

Slide 2 of Solving the problem with the non convergence in decade 11-20/1/2013



For iterations >40 we took the best 50 combination with the best score out of 1000 scores

Iteration 44

Optimum UC1 is less<0.1

Slide 3 of Solving the problem with the non convergence in decade 11-20/1/2013



The last Iteration 50

After 44 iterations we decided to take from iteration 45 and after only the 10 Best combinations from the 10 Best scores. 

In Iteration 50 
there is finally 

convergence !!!

Slide 4 of Solving the problem with the non convergence in decade 11-20/1/2013



Iteration number 40 for the decade 11-20/1/2013 (until iteration 40 we take every time the best 100 parameter combinations

Iteration number 44 for the decade 11-20/1/2013 (from iteration 41-44 we take every time the best 50 parameter combinations)

slide 5 of Solving the problem with the non convergence in decade 11-20/1/2013



Iteration number 50 for the decade 11-20/1/2013 (from iteration 45-50 we take every time the best 10 parameter combinations)

Slide 6 of Solving the problem with the non convergence in decade 11-20/1/2013

Finally Converge, When The condition for convergent is :  (Score max-Score_ min)/Score_max<0.001 (with 
another condition that Score_max>0 and Score_min>0)



Slide 7 of Solving the problem with the non convergence in decade 11-20/1/2013

Uc1
[0-1]

Radfac
[0.3-0.9]

V0snow
[10-30]

Rlam
[0.1-2]

Tkhmin
[0.1-1]

iteration 
number

11-20/JAN/2013

0.0056590.669915.350.89740.455740Iteration number
0.0000395970.6539416.3180.943760.4813150Iteration number

The optimal parameters after different number of iterations



Optimal Parameter Time Cross section 
for all decades in 2013 



Correlation between Daily Tmin and Tkhmin is -0.37 (sig <5%). 
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entire 2013
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Old slide with COSMO 2.2 km: Tkhmin Average = 0.266 with seasonal variations

0.266
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Rlam_heat - Scaling factor for the thickness of the laminar boundary layer for heat
Rlam
mean = 1.01
median = 0.93
Std=0.35
max=1.73
min=0.37

with COSMO 2.2 km: average 1.273
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mean = 18.41
median = 18.95
Std=3.00
max=25.29
min=12.44

with COSMO 2.2 km: average 12.3



Correlation with Rain -0.053 and with 
Sunshine -0.134 correlation with Tdry daily 
max -0.059 and with Tday daily min -0.029

Radfac
mean = 0.684

median = 0.677
Std=0.122

Max=0.888
Min=0.369
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mean = 0.464
median = 0.769
std=0.417
Max=0.999
Min=4.0*10-5
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clc_RH=98% clc_95% clc_90% clc_85% p=900 mb

It seems that uc1 is a good parameter for tuning. 
Further investigation with sunshine duration is needed.



Correlation of Sun Radiation with 5 
parameters 



UC1RadfacV0snowRlamTkhminOptimum 
Parameter/ Surface 
Field

-0.060.13-0.0410.29-0.17Sunshine duration 

-0.14-0.05-0.07-0.33 -0.04Daily Rain

-0.19-0.06-0.12-0.20-0.34Daily max of T2m

-0.19-0.03-0.04-0.21-0.36Daily min of T2m

-0.20-0.08-0.04-0.20-0.31Daily max of Tdew2m

-0.22-0.06-0.03-0.22-0.33
Daily min of Tdew2m

Correlation coefficient between the decade's average parameter and weather.

The weather condition do not explain the variance of the decade's optimum parameter values.
Only Tkhmin is correlated to temp.  



UC1RadfacV0snowRlamTkhminFor 36
decades in 

2013
The Nominal 
Parameters

0.80.62010.4default

0.46380.684318.411.01280.3530New Mean

0.76860.677518.950.92960.2791

Median

0.41660.12193.000.34810.2451

STD

0.99900.888025.291.72650.9999Max

3.9597*10-50.368512.440.36890.1004Min

Optimum Parameters summary of 36 
decades in 2013 (from 1/1/2013-

26/12/2013)



Summary and Conclusions

• The Best Score is not sensitive to the value of UC1 parameter. Therefore the 
optimum UC1 value is not stable and very noisy.  

• There is no high correlation between the optimum parameters value to the 
surface fields in the series of 36 decades. 

• However, there is a significant  (p<5%) correlation between the optimum Tkhmin
optimum values to daily maximum surface filed values (~0.36 the correlation) 
although the correlation is small (0.34)

• There is a significant  (p<5%) correlation between the optimum rlam_heat to Daily 
Rain (0.34) and also between the optimum rlam_heat to Sunshine duration (0.29). 
although the correlations are small.



Questions:

• Median or Mean ? 

In order to finally determinate the optimum value of the 5 parameters , 
We think it is better to take the median of optimum parameters. 

• Further investigation of uc1?
• Segmentation of the data to clear days, rainy days…? 



END
Thanks for your 

attention 



v0snowc_soilentr_sc (10-4)tur_lenTkhminrlam_heatCOSMO-
2km 2013

12.30.5881.607346.50.2661.273all available 
days 

11.40.5901.760354.50.2621.305Rainy days* 
≥0.05 [mm/day]

10.011.9891.186975.60.10031.823Dry  days <0.05 
[mm/day]

Old slide with COSMO 2.2 km: 
The 6 tuning parameters 

for rainy and dry days

Different weather different tuning!
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Tkhmin
mean = 0.35
median = 0.28
std=0.25
max=0.9999

Min Value of Tkhmin

Max Value of Tkhmin
Relative Daily Tdaily min 

Relative Daily Tdaily max 

Default

Relative Temperature is (T-Tmin)/(Tmax-Tmin) is between 0-1

Correlation with Daily Tmin to Tkhmin is -0.37 (sig <5%). Correlation with Daily Tmax to Tkhmin is -0.34 (sig <5%) 

Low Temperature 
Maximum Tkhmin
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About some of the parameters. The physics  behind



Surface Observations
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uc1radfacv0snowrlamtkhminBest
iteration 
number

1-10/JAN/2013

0.998976070.5271926725.2918031.18480090.3775836419IMS matlab
0.998948200.5293084325.2796241.18689640.3775483318MCCOY (Cottbus) 

COSI-FSS for COSMO 1km (SWISS domain) : optimal parameters
daily T2max, T2min, Rain (Tdew is not availed for JAN 2013)

Results comparison between COTTBUS’s matlab to IMS’s matlab



uc1radfacv0snowrlamtkhminBest
iteration 
number

11-20/JAN/2013

0.896420.8255119.918191.178820.6842623IMS Matlab
0.894380.7904719.556691.173280.6340023MCCOY (Cottbus) 

COSI-FSS for COSMO 1km (SWISS domain): optimal parameters 
daily T2max, T2min, Rain (Tdew is not availed for JAN 2013)

Second slide of Results comparison between COTTBUS’s Matlab to IMS’s matlab

For iteration number 23 (in IMS’s Matlab it reached the 45 iteration but we compared 
iteration number 23 because we wanted to save running time in COTTBUS’s Matlab).



MCCOY RESULTS FOR COSI-FSS (1-10/JAN/2013) for 
COSMO1km. In the best iteration 18CLUSTER RESULTS FOR COSI-FSS (1-10/JAN/2013) for 

COSMO1km. In the best iteration 18

MM converge after 19/18 (IMS/COTTBUS)  iterations

IMS
19

COTTBUS



Uc1
[0-1]

Radfac
[0.3-0.9]

V0snow
[10-30]

Rlam
[0.1-2]

Tkhmin
[0.1-1]

Best
iteration 
number

IMS matlab

0.99900.527225.291.18480.3776191-10/1/2013

0.0000395970.6539416.3180.943760.4813150*11-20/1/2013

0.93260.813217.151.6010.30902821-30/1/2013

0.81630.796820.720.76960.99992531/1/- 9/2/2013

0.83310.6534518.450.60450.99601910-19/2/2013

0.10920.662921.181.39440.15473220/2/2013-1/3/2013

0.000186950.542913.531.16540.3231292-11/3/2013

0.82440.488415.991.26270.1759963512-21/3/2013

0.050050.861920.041.16260.26592522-31/3/2013

0.10280.809419.520.80410.150840 1-10/4/2013 (the 
parameters in the graph 
seems to be divergence ) 

0.0061330.691220.520.97180.94754011-20/4/2013 (there is 
divergence in the 

parameters)

COSI-FSS for COSMO 1km (SWISS DOMAIN) : OPTIMAL PARMETERS 
daily T2max, T2min, Rain (Tdew is not availed for JAN 2013)

w/o Td

w/o Td

w/o Td

* With the special treatment when there is no convergence in iteration number 40 (see slides before that explain how to treat this problem)



Uc1
[0-1]

Radfac
[0.3-0.9]

V0snow
[10-30]

Rlam
[0.1-2]

Tkhmin
[0.1-1]

Best iteration numberIMS matlab

0.87670.847214.561.31510.23173321-30/4/2013

0.0074790.706420.860.57180.331996391-10/5/2013

0.0040210.661119.120.911320.2229740 (the parameter values 
almost convergence)

11-20/5/2013

0.86380.787514.540.94760.315840 (the parameter values 
almost convergence)

21-30/5/2013

0.00018860.757419.500.75880.29264031/5/2013-9/6/2013
(there is divergence in 

score)

0.81730.715517.561.71510.20573210-19/6/2013

0.82150.8879515.670.83790.448340 (it seems to divergent the score 
graph)

20-29/6/2013

0.82530.7596218.051.72650.27783630/6/2013-9/7/2013

0.87040.680213.390.94140.21103710-19/7/2013

0.85980.613714.160.935920.15432320/2013-29/7/2013

0.00014580.7405919.650.92330.25802530/7/2013-8/8/2013

0.06259970.7359821.100.79730.2051249-18/8/2013

0.06259970.7359821.100.79730.20511819-28/8/2013

Slide 2: Continue of slides series of COSI-FSS for COSMO 1km (SWISS DOMAIN) : OPTIMAL 
PARMETERS  daily T2max, T2min, Rain (Tdew is not availed for JAN 2013)

* With the special treatment when there is no convergence in iteration number 40 (see slides before that explain how to treat this problem)



Uc1
[0-1]

Radfac
[0.3-0.9]

V0snow
[10-30]

Rlam
[0.1-2]

Tkhmin
[0.1-1]

Best iteration 
number

IMS matlab

0.0074030.654120.650.71460.23231929/8/2013-07/9/2013

0.84610.674723.540.86290.369640 (there is almost 
convergence)

8-17/9/2013

0.13480.493519.270.82630. 10091718-27/9/2013

0.0001580.650020.890.82140.24933728/9/2013-7/10/2013

0.83030.578212.440.65890.280440 (there is 
convergence)

8-17/10/2013

0.000051580.575718.780.78720.25902318-27/10/2013

0.0057730.53799514.781.10940.464940 (there is 
convergence)

28/10/2013-
6/11/2013

0.799220.368518.331.1900.4276237-16/11/2013

0.83550.666121.960.69930.39073717-26/11/2013

0.87240.883217.991.6770.30822227/11/2013-
6/12/2013

0.73790.830216.361.69950.1004247-16/12/2013

0.88170.591419.850.36890.98743817-26/12/2013

Slide 2: Continue of slides series of COSI-FSS for COSMO 1km (SWISS DOMAIN) : OPTIMAL 
PARMETERS  daily T2max, T2min, Rain (Tdew is not availed for JAN 2013)

* With the special treatment when there is no convergence in iteration number 40 (see slides before that explain how to treat this problem)



UC1RadfacV0snowRlamTkhminNominal
Parameter/ 

Surface Filed

-0.059 (not sig 5%)0.134-0.0410.287 (sig <%5)-0.173Sunshine duration 

-0.140 (not sig 5%)-0.053-0.066-0.326 (sig<5%)-0.044Daily Rain

-0.187 (not sig 5%)-0.059-0.119-0.201-0.34Daily max of T2m

-0.187 (not sig 5%)-0.029 (not sig 5%)-0.042-0.208-0.356Daily min of T2m

-0.19793-0.07692-0.04242-0.20396-0.30823Daily max of Tdew2m

-0.22049-0.05925-0.02568-0.22072-0.32665
Daily min of Tdew2m

Correlation with all the 36 decades in 2013
(The correlation is between the nominal parameter in the decade to the mean Swiss Domain filed. The 

averaged in the decade
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The optimal parameters for Method 4 at COSMO 2.2km (Method 4 = Score by COSI method and 
pr_only=1 (only area average on rain not on Daily Tmin and Tmax)

Old slide with COSMO 2.2 km: average 1.273

Increase with month? Why is 
April low?

Scaling factor for the thickness of the laminar boundary layer
for heat (resistance)
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Old slide with COSMO 2.2 km: average 12.3
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