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ŠOŠTANJ TPP - 1991 
• Measuring campaign – spring 1991 – 3 weeks 
• Complex terrain, NE Slovenia 
•       

• TPP – SO2 – tracer – no wet desulph. 
•      

•  Automatic measurements: 
– 6 ambiental stations (meteo + SO2) 
– Emission stations in 3 stacks 
    
    

DATA SET AVAILABLE + VALIDATION RESULTS 
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Domain: Velenje basin / Šaleška valley 
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Source: »Javne informacije Slovenije, Geodetska uprava Republike Slovenije,  
Državna pregledna karta Republike Slovenije 1 : 250 000 - 2005«, 27.07.2005 



Domain: Velenje basin (2013) 

4 Author: Foto Uroš Hočevar 



Domain: Velenje basin (2013) 

5 Author: Foto Uroš Hočevar 



Complex terrain: Velenje basin (2013) 

6 Author: Foto Uroš Hočevar 



Domain: Velenje basin (2013) 

7 Author: Foto Uroš Hočevar 



TPP ŠOŠTANJ (1995) 



TPP ŠOŠTANJ  (1995) 



 ŠOŠTANJ - 15/3/1991 - 5/4/1991 

 



 Campaign report:  
   

• G. Elisei, G. Brusasca, M.G. Morselli, G. Tinarrelli et al 
• G. Catenacci, S. Finardi et al 
• Lesjak, M., Božnar, M., Mlakar, P., Slavič, F. 
    

Experimental campaign for the environmental 
impact evaluation of Šoštanj thermal power 

plant : progress report.  
ENEL, Milano, 
CISE, Milano,  

Jožef Stefan Institute, Ljubljana 
1992 
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TPP 
ŠOŠTANJ 



SO2 main pollutant  
´80 & ´90  

Ground level (10m) winds 
• low winds, 

•Thermal inversions 

TPP ŠOŠTANJ 
700 MW 

10 t/h SO2 
ambient 2 mg/m3 
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ŠOŠTANJ TPP and stations 



LOCATIONS: Zavodnje, Šoštanj in Veliki Vrh 

 

       Graška gora 
 
 
                                                         Velenje 
 
                         Topolšica                TEŠ     Veliki vrh 
                                          Šoštanj 
    Zavodnje 
                                   



COMPLEX-1 

RTDM 

CTDMPLUS 

US EPA MODELS ‘90 



 

 

 
 
 
Zavodnje 
 
                                       TPP ŠOŠTANJ 
 

     
                 Veliki vrh 

     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

TPP 
 

WIND FIELD 50 m ABOVE THE 
GROUND 
 

3D diagnostic models 
 

3D METEO: 
¨ WIND FIELD 
¨ TURBULENCE FIELD 
¨ TEMPERATURE PROFILE 
 

TRAMES 
LAGRANGIAN PUFF 
MODEL 
 

SPRAY 
LAGRANGIAN 
PARTICLE MODEL 
 

3D DIAGNOSTIC MODELING 



4 h SIMULATION (1994) 
situation 2.4.1991 9:00-13:00 



Field data set „ŠOŠTANJ91“ 

• Domain: Velenje basin / Šaleška valley 
• Duration: spring 1991 (from 15 March 1991 till 

05 April 1991) 
• 6 automatic environmental monitoring 

stations 
• SODAR 
• 3 emission automatic measuring stations   
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Domain: Velenje basin 

• Size: 15 km x 15 km 
• Resolution: 100 x 100 cells    
• Cell size: 150 m    
• S-W corner X: 496250 UTM zone 33 (14,9513E) 
• S-W corner Y: 5128000 UTM zone 33 (46,3056N) 
• N-E corner X: 511250 UTM zone 33 (15,1465E) 
• N-E corner Y: 5143000 UTM zone 33 (46,4405N) 
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Terrain complexity hlTc=(220 m, 1.5 km) 
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Domain: Velenje basin 

• Digital elevation model (file: dem_v02.xlsx) 
• Corine Landuse Cover (file: clc_v02.xlsx) 
• Surface Roughness Length (file: z0_v02.xlsx) 
• Measured environmental and emission data 

(files: locations-30MAR_v02.xlsx, 
SOSTANJ91-30MAR-data_v02.zip) 
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Digital elevation model 
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As seen by Excel 



Digital elevation model (file: dem_v02.xlsx) 
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Corine Land Cover 
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As seen by Excel 



Corine Land Cover (file: clc_v02.xlsx) 
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Surface Roughness Length 
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As seen by Excel 



Surface Roughness Length (file: z0_v02.xlsx) 
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Measured environmental and emission data 

• 6 automatic environmental monitoring stations 
(Graška Gora, Šoštanj, Topolšica, Velenje, Veliki 
Vrh, Zavodnje) – meteorological (air temperature, 
relative humidity, wind, air pressure, global solar 
radiation and precipitation) and air pollution (SO2 
– sulphur dioxide concentrations) data 

• SODAR 
• 3 emission automatic measuring stations (Blok1-

2-3, Blok 4 and Blok 5)  - emission data (exhaust 
gas temperature, gas flow and SO2 emission).  
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Veliki Vrh station and view towards stacks 
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2 SELECTED INTERESTING INTERVALS: 
 

30. MARCH 1991        &       2. APRIL  1991 
 

1991 CAMPAIGN DATA IN  
RECENT FORMATS 



Case:  30th March 1991  



„ŠOŠTANJ91-30MARCH“ == Veliki Vrh 
station air pollution 

• One stack (Blok 1-2-3) emitting SO2 

• Approximately NE wind 
• Nice air pollution peak at 12:00 hour at Veliki 

Vrh station 
• Direct wind from TPP to hill of Veliki Vrh 
• Relatively simple situation on complex 

terrain 
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Measured environmental and emission data 
(file: locations-30MAR_v02.xlsx) 
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Measured environmental and emission data 
(file: SOSTANJ91-30MAR-data_v02.zip) 

35 

Example of csv (comma-separated values) file. 
 
ZIP pack contains 55 csv files, one file for each 
measured parameter. 



Measured environmental and emission data 
(file: SOSTANJ91-30MAR-data_v02.zip) 
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Example of xls (Excel) file. 
 
ZIP pack contains 55 xls files, one file for each 
measured parameter. 



„ŠOŠTANJ91-30MARCH“  
Veliki Vrh station air pollution 
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MEASUREMENTS 
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TOPOLŠICA 

VELIKI VRH 

„ŠOŠTANJ91-30MARCH“  
Veliki Vrh station air pollution 

MEASUREMENTS 



Described in the same format 
As shown for case 30th March 1991 

Case:  2nd April 1991  



Field data set „ŠOŠTANJ91-2APRIL“ 

• Based on „ŠOŠTANJ91“ field data set 
• Domain: Velenje basin / Šaleška valley 
• Terrain complexity hlTc=(220 m, 1.5 km) 
• Duration: 1-2 April 1991 
• 6 automatic environmental monitoring stations 
• SODAR 
• 2 active emission sources from 

Blok1-2-3 and Blok5 
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„ŠOŠTANJ91-2APRIL“== complex air 
pollution situation with accumulation 

• Two stacks (Blok 1-2-3 and Blok 5) emitting SO2 

• Complex meteorological situation 
• Slow spreading of air pollution 
• Air pollution in all directions 
• Occurance of air pollution accumulation 
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„ŠOŠTANJ91-2APRIL“ == 
1st April 00:00 – 2nd April 24:00 
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Graška Gora Velenje 

Šoštanj 

Topolšica Zavodnje 

Veliki Vrh 

MEASUREMENTS 



Domain: Velenje basin 

• Digital elevation model (file: dem_v02.xlsx) 
• Corine Landuse Cover (file: clc_v02.xlsx) 
• Surface Roughness Length (file: z0_v02.xlsx) 
• Measured environmental and emission data 

(files: locations-2APR_v01.xlsx, 
SOSTANJ91-2APR-data_v02.zip) 
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Measured environmental and emission data 
(file: locations-2APR_v01.xlsx) 
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Measured environmental and emission data 
(file: locations-2APR_v01.xlsx) 
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Measured environmental and emission data 
(file: SOSTANJ91-2APR-data_v02.zip) 
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Example of csv (comma-separated values) file. 
 
ZIP pack contains 53 csv files, one file for each 
measured parameter. 



Measured environmental and emission data 
(file: SOSTANJ91-2APR-data_v02.zip) 
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Example of xls (Excel) file. 
 
ZIP pack contains 53 xls files, one file for each 
measured parameter. 



Methodology and results 

VALIDATION 
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MEASUREMENTS 
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Validation methodology 

Real case: terrain following cordinates! 
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Errors estimation 
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Errors estimation 

GRAŠIČ, Boštjan, MLAKAR, Primož, BOŽNAR, Marija, 
Method for validation of Lagrangian particle air pollution dispersion model based on 
experimental field data set from complex terrain. V: NEJADKOORKI, Farhad (ed.)   
Advanced air pollution. Rijeka: InTech, cop. 2011,  535-556.  
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MEASUREMENTS 



Velenje 
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Operational 3Cx3C 

3Cx3Cx3T 5Cx5Cx3T 
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ŠOŠTANJ TPP and stations 



Graška Gora 
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Operational 3Cx3C 

3Cx3Cx3T 5Cx5Cx3T 
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ŠOŠTANJ TPP and stations 



Zavodnje 
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Operational 3Cx3C 

3Cx3Cx3T 5Cx5Cx3T 



Topolšica 
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Operational 3Cx3C 

3Cx3Cx3T 5Cx5Cx3T 
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ŠOŠTANJ TPP and stations 



Veliki Vrh 
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Operational 3Cx3C 

3Cx3Cx3T 5Cx5Cx3T 



Šoštanj 
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Operational 3Cx3C 

3Cx3Cx3T 5Cx5Cx3T 



Thank you!!! 
    

For data write to: 
 

   info@meis.si 
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