
A Radiative Transfer Model for the Wavelength Region of 2500-4000 cm-1

§ Motivation and Purpose

Character ist ics of Wavelength  Region:

- interact ion of thermal and solar rad ia t ion

- aeroso l  scat ter ing is  still re levant , e s p . in c a s e s  of smoke, dust , ( vo l can i c) 
a s h,  c l ouds

- emiss ion  by  mo lecu les  and ae r o s o l s

Instruments:

Requirements of  a  new Model

- compr i se  P lanck - and So la r  Source  Term

- model  molecular  absorpt ion throug L ine- b y- L ine ca lcu lat ion

- inc lude aerosol  scatter ing and -absorpt ion

- consider spher ic i ty of  atmosphere (abi l i ty of  l imb v iewings)
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Est imat ion of Sensitivity – MODTRAN Ca lcu la t ions

To get a first estimation of the influences of the different ter ms – aeroso l s  i n  
emitt ing atmosphere, solar s ingle scatter ing, mult ip le scatter ing – s o m e  

MODTRAN ca l cu la t ions  were  done.  F ig .  [1]  shows a l l  the  te rms in  different 
combinat ion whi le F ig. [2] and [3] deal  with the inf luence of mult ip le scatter ing 
in  spec ia l .
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§ Basic Ideas

Pseudospher ica l  1d-Radiat ive Transfer  Model

- Source Funct ion Integrat ion Method,  that  means ca lcu late intens i ty I 0 at 
observer  by p iecewise integrat ing the source terms a long the l ine of sight

with

- P lanck term JB and Solar  S ingle Scatter ing term JS S are ca lcu lated in a 
spher ica l  she l l  atmosphere

- Mult ip le Scatter ing Term JM S i s  der ived us ing a pseudospher ica l  model  
(solving RT- problem in p lanparal le l  layered atmosphere,  but with so lar 
source transmitt ing trough a spher ica l  shel l  atmosphere)

based on exist ing modules

- SDISORT (by Stamnes,  Ky l l ing  e t  a l . )  as  pseudospher i ca l  mode l  to
calculate I ps for JM S

- Par t s  o f  L ine-b y- L ine- RT- Code MIRART (by  Schre ie r )  to  compute  

molecular absopt ion coeff ic ients

- OPAC (by Hess et a l . ) ,  a database of opt ica l  propert ies of  aeroso l  
components  and c louds and sof tware package to „mix“  your  own 
atmosphere,  to  get  aeroso l  propert ies  f rom 

Open Problems

- huge number  o f  wavenumber  gr idpo ints ,  wh ich means e .g .  huge number of 

runs  o f   monochromat i c  SDISORT – k- distr ibut ion methods? ω0- dependend  
neglect ing of Mult ip le Scatter ing and even Solar S ingle Scatter i ng Term?

- model l ing of  local/regional  events (e.g.  c louds) – use different 1d-
a tmospheres  fo r  JM S and def ine nonsymmetr ica l  l imbpaths?

- Overest imat ion (?) of surface emitted radiat ion s ingle scattered into the l ine 

of sight
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§ First Results

MIRART with Solar  Single Scatter ing

As a „pre“- s tep  So la r  S ing le  Sca t te r ing  (SSS)  was  imp lemented  in  MIRART,  a  
code for high spectral  resolut ion RT- c laculat ions in a pure gaseous 
atmosphere dr iven by P lanck Source Term. For  that  aeroso l  propert ies ,  taken 

f rom preca l cu la ted  OPAC output f i l es ,  were  added as  we l l  as  sunspec t ra  
( f rom MODTRAN) and fur ther  geometry  too ls .

Examples

F ig.  [4]  and [5]  show resu l ts  of  MIRART_SSS ca lcu lat ions compared to 
MODTRAN resu l ts  wi th a s imi lar  setup.  Ca lcu lat ions at  F ig.  [4]  were  done in  a  
window region whi le F ig.  [5] shows intensi ty in presence of narr ow spectra l  
lines.
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