
Constrained	  Model:	  rela&ve	  op&cal	  
depth	  

	  (Eqs.	  23,24)	  
	  

The	  constrained	  model	  is	  the	  mixing	  
of	  the	  modelled	  filter	  sensi&vity	  
func&on	  with	  experimentally	  
determined	  sensi&vity	  func&ons	  for	  
par&cle	  scaCering	  and	  absorp&on.	  

Experiment:	  sensi&vity	  
to	  par&cle	  scaCering	  	  

(Eq.	  36)	  
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Experiment:	  sensi&vity	  
to	  par&cle	  absorp&on	  	  

(Eqs.	  31,34)	  Fa
exp !ap( )

Model:	  Defini&on	  of	  filter	  
sensi&vity	  func&on	  

(Eq.	  20)	  Ff !ap ,!sp ,gp( )
Model:	  sensi&vity	  to	  
par&cle	  scaCering	  	  

(Eq.	  19)	  Fs !sp ,gp( )
Model:	  sensi&vity	  to	  
par&cle	  absorp&on	  

(Eq.	  18)	  Fa !ap( )

Model:	  rela&ve	  op&cal	  
depth	  

(Eq.	  21)	  	  
	  

Remark:	  this	  is	  the	  same	  
op&cal	  depth	  as	  in	  Eq.	  
(12)	  but	  wriCen	  in	  the	  
formalism	  of	  sensi&vity	  
func&ons.	  

! !ap ,!sp ,g( )

Model:	  rela&ve	  op&cal	  depth	  
from	  two	  stream	  model	  

(Eq.	  12)	  ! !ap ,!sp ,g( )

Model:	  ini&aliza&on	  of	  filter	  model	  
(Sec.	  3.2)	  !f = !af ,!sf ,gf ,!,µ1{ }

Itera4ve	  solver:	  calcula&on	  of	  
absorp&on	  op&cal	  depth	  	  

	  (Eq.	  25)	  !ap

Measurement:	  
Measurement	  of	  total	  
op&cal	  depth	  with	  
photometer	  

(Eq.	  2)	  ! = !tot

Measurement:	  
Measurement	  of	  
par&cle	  scaCering	  
op&cal	  depth	  and	  
average	  asymmetry	  
parameter	  with	  
nephelometer	  

(Eqs.	  35,	  5)	  !sf , gf

Absorp4on:	  	  
Calcula&on	  of	  absorp&on	  coefficients	  	  	  

(Eq.	  25)	  !ap

Figure:	  Overview	  of	  model	  implementa5on,	  constrain	  to	  	  
experimental	  sensi5vity	  func5ons,	  and	  retrieval	  of	  absorp5on	  
from	  measurements	  with	  absorp5on	  photometers	  and	  
measurements	  of	  sca=ering	  proper5es.	  	  


