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1. Introduction 3. Re s ults

2. Expe rim e nt Se tup
CSRM

Sys te m  for Atm os ph e ric Mode lling ve rs ion 6.6.5 (SAMv6.6.5)

     • 2D w ith  axis  orie nte d w e s t-e as t
     • 24 ve rtical laye rs  w ith  grids pacing typical of MMF
     • 256 h oriz ontal colum ns : ∆x = 1 k m , ∆t = 2.5 s
     • 5 m e m be r e ns e m ble s  for e ach  e xpe rim e nt

Longw ave  radiation

     • ICA calculations  us ing LW  radiative  trans fe r s olve r

Sh ortw ave  Monte  Carlo

Ph otons  inje cte d along CSRM axis , 
     • Dire ction (e as t or w e s t) function of tim e  of day

Expe rim e nts  

     • Ch anging num be r of ph otons , ∆trad and approxim ations
     • Exce pt for ICA, all e xpe rim e nts  us e  3D SW  radiative  trans fe r

     • In th e  SCALE e xpe rim e nt, cloud opt. props . are  de lta-s cale d
     • Re duce s  tim e  for SW  Monte  Carlo by 50-60%
     • As  Nph oton de cre as e s  total SW  RT tim e  drive n by optical prope rtie s

W ith in th e  Multis cale  Mode lling Fram e w ork  (MMF) radiative  trans fe r 
calculations  are  pe rform e d e ve ry 15-m inute s  w h ich  m ay be  too infre q ue nt.

Be fore  im ple m e nting a 2D s h ortw ave  Monte  Carlo into th e  MMF w e  us e  a 
Cloud Sys te m  Re s olving Mode l (CSRM) to te s t th e  im pact of diffe re nt 
m e th ods  of invok ing th e  radiative  trans fe r.

Us e  a tim e  pe riod from  TOGA/COARE (19  De c. 19 9 2 and 8 Jan. 19 9 3).

4. Dis cus s ion

Alth ough  s im ulate d 21 days  focus  on 4 days  (1-4 Jan. 19 9 2)

    • NO_ RAD - no inte ractive  radiation
    • More  conve ctive  e ve nts  w ith  rad.

Be low  are  boxplots  of 4 variable s
   
     • Diffe re nce  from  REF for e ach  e xp.
        and e ns e m ble  m e m be r us e d to 
        ge ne rate  boxplots
     • Ge ne rally ve ry s m all m e an diffe re nce s  re lative  to REF and s im ilar 
       dis tributions  of diffe re nce s

Sim ilar re s ults  for ve rtical profile s  
     • Ve ry s m all, s tatis tically ins ignificant, diffe re nce s  for m any variable s

Doe s  not s e e m  ve ry s e ns itive  to th e  de tails  of h ow  radiation s ch e m e  is  
calle d.  Re s ults  w ill be  re -te s te d us ing oth e r cas e s  and us ing th e  MMF.

Us ing th e  MMF w ill allow  radiation to affe ct large -s cale  avoiding 
pe rs cribe d large -s cale  forcing.

Expt. REF SCALE ICA MMF_ 1E6 MMF_ 1E5 3_ MIN 5_ MIN
Trad 50 s 50 s 50 s 15 m in 15 m in 3 m in 5 m in

Nph oton 1E6 1E6 1E6 1E6 1E5 2E4 3.3E4




