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Passive pollution transport and 
diffusion model 
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The problem is considered in  Dt=G×[0,T],   
G=S×[h,H];  S={0≤x≤X;0≤y≤Y}. 
  
Boundary conditions:   s=sg  
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Scheme of the experiment for evaluation  of 
passive pollution concentration and 

emission 
Initial data  

on the concentration  
and emission 

Evaluation of 
the concentration and emission  

for the model 

 Assimilation procedure –  
concentration and emission  

evaluation   

Observational data   



Kalman filter algorithm 
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The suboptimal Kalman filter  
algorithm 

 Passive pollution transport 
and diffusion model : 

(s – passive pollution 
 concentration,  η- emission) 
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The concentration and emission in 
the data assimilation procedure 

Experiment 1 - the absolute value of emissions restores.  

The initial approximation of the field emission is zero. 

00 =fηForecast of 
concentration 
and emission: f
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The concentration and emission in 
the data assimilation procedure 

Experiment 2 - value of the correction factor restores 
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A.W.Heemink, A.J.Segers “Modeling and prediction of environmental data in space and  
time using Kalman filtering”, Stochastic Environmental Research and Risk Assessment  
16 (2002), 225-240 ,Springer-Verlag 2002. 



The concentration and emission in the 
data assimilation procedure 

“True“  field of 
concentration and 

emission: 
 

Observational data : 0ξ+= t
kskM
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Evaluation of 
the concentrations and emissions: 
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TThhee  rreeggiioonn  ((4488..99oo  NN,,  8855..99oo  EE;;  
7766..99oo    NN,,  110099oo    EE))  

The initial field of CO2 

http://www.gmes-atmosphere.eu/data 

Modeling data 
each pink band  
is the observational data 
every 6 hours 

CCoonncceennttrraattiioonn  ffiieelldd,,  
((((kkgg  //  kkgg))**1100--44,,    
hheeiigghhtt  ooff  11220000  mm))  



Estimate of 
the concentration CO2  for 24 hours 

CCoonncceennttrraattiioonn  ffiieelldd,,  
((((kkgg  //  kkgg))**1100--44,,    
hheeiigghhtt  ooff  11220000  mm))  RRoooott  mmeeaann  ssqquuaarree  eerrrroorr  ffoorr  

ccoonncceennttrraattiioonn,,  ((((kkgg  //  kkgg))**1100--44))  



Estimate of 
 CO2 emission  for 24 hours 

CCOO22  EEmmiissssiioonn  ffiieelldd,,    
((((kkgg  //  kkgg))**1100--44))  

The initial emission field is zero 
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Estimate of 
 CO2 emission  for 24 hours 

RRoooott  mmeeaann  ssqquuaarree  eerrrroorr  ffoorr  
eemmiissssiioonn,,  ((((kkgg  //  kkgg))**1100--44))  

CCOO22  EEmmiissssiioonn  ffiieelldd,,    
((((kkgg  //  kkgg))**1100--44))  

The initial emission field is  ηη ~
0 =



Estimate of 
 CO2 emission  for 24 hours 

RRoooott  mmeeaann  ssqquuaarree  eerrrroorr  ffoorr  
ccoonncceennttrraattiioonn,,  ((((kkgg  //  kkgg))**1100--44)),,  
  

RRoooott  mmeeaann  ssqquuaarree  eerrrroorr  ffoorr  
ccoonncceennttrraattiioonn,,  ((((kkgg  //  kkgg))**1100--44))  

ηη ~
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Conclusions 
 •  The algorithm for the joint estimation of 

the passive polution concentration and 
emission is suggested. 

•  Numerical experiments have shown that 
this algorithm reduces the root mean 
square error estimation of the polution 
concentration. 

•  This algorithm allows to select the 
emission fields according to the 
observational data . 

 
 



Thank you for your attention! 


