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BACY, NUMEX, MEC and DATOOL   
 

Flexible tools for realization, visualization, verification 

and diagnostics of observations, experiments and model fields 
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Hierarchy of Models and Analysis 

  Global Model 
  Mesoscale Model 

  Convection Scale Model  
  Dynamics, Physics, Processes 

  Data Assimilation on all Scales 
  Ensemble Prediction on all Scales 

Better Dynamics 

Better Physics 

Better State 
Estimation 

Better  
Ensembles 
(Uncertainty) 



Global Observations 

Radiosonde 
 
 
 
 
Meteor. 
Observatorium 
Lindenberg 

Wind-Profiler 



Observations - Diversity! 



Radiance Obs: SEVIRI 

SEVIRI  
Visible,  
Near Infrared,  
Infrared 



Observations: Polar Satellites 

Radianzen von polar umlaufenden Satelliten 



Model Data Model 

Data Model Data 

Forecast 

Forecast 

NWP Development 

Experimental Strategy 
 

 1 Assimilation with Single Observation 
 1 Assimilation with selected/all Observations 
 Several Assimilations Cycled, e.g. 9 h or 2 days 
 Period of Assimilations 1 Week/2 Weeks 
 Longer Periods Testing 1-2 Month Summer+Winter 
 Full Operational Framework Testing 



1. Run the Model (MORE) 

2. Assimilate Data (CORE) 

3. Special DA-Subtasks (SST, SNOW, SMA, …) 

4. Run a Cycle 

5. Display Data, Fields 

6. Evaluate Fields or O-B, Cov, Cor, Scatter, 
Density, Cross-Sections … much more! 

7. Carry out Quality Control and Verification 
(MEC) 

 

Basic Tasks 

We do not want every student and staff 
member to programme this again and again! 



1. Model Code COSMO, ICON 

2. Data Assimilation DACE 

3. MEC for model equivalent calculation to 
observations, FDBK-R Visualization, EVA 

4. DATOOL Visualization & Evaluation 

5. BACY Experiments MORE, CORE, SST, SNOW, 
SMA, ... 

6. NUMEX 

7. Parallel Routine & Routine 

Basic Tools 



Basic Tools 

1. Run the Model (BACY MORE, …  NUMEX) 

2. Assimilate Data (BACY CORE, … NUMEX) 

3. Special DA-Subtasks (SST, SNOW, SMA, … BACY 
SST, BACY SNOW, BACY SMA, … NUMEX) 

4. Run a Cycle (BACY CYCLE, … NUMEX) 

5. Display Data, Fields  (datool) 

6. Evaluate Fields or O-B, Cov, Cor, Scatter, Density, 
Cross-Sections …  (datool, obs_err_stat)  

7. Carry out Quality Control and Verification 
(MEC+R-fdbk, EVA) 

 





Examples 

> Datool cosmo lff20140516040000.det T 50  



Examples 

> Datool cdfin acars.nc T 



Examples 

>  datool fdbk_RAD monRAD.nc obs 3 221 2993 



Examples 

> datool fdbk_scatter monRAD_MW.nc -datax obs 285 908 16 
-datay obs 285 908 15 –s dens 



Examples 

> datool fdbk_RAD monRAD.nc obs 3 221 2993 -s hist 
-bins 1 



Examples 

>  datool cosmo_de_diff laf2015072400 
laf2015072323 T 50 -x 5 -X 15 -y 50 -Y 56 -a -2 -b 2 



Verification via obs_err_stat 



Verification via MEC + fdbk-R 



Basic Tools 

1. Run the Model (BACY MORE, …  NUMEX) 

2. Assimilate Data (BACY CORE, … NUMEX) 

3. Special DA-Subtasks (SST, SNOW, SMA, … BACY 
SST, BACY SNOW, BACY SMA, … NUMEX) 

4. Run a Cycle (BACY CYCLE, … NUMEX) 

5. Display Data, Fields  (datool) 

6. Evaluate Fields or O-B, Cov, Cor, Scatter, Density, 
Cross-Sections …  (datool, obs_err_stat … )  

7. Carry out Quality Control and Verification 
(MEC+R-fdbk, EVA) 

 


