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1. Introduction 4. Re s ults  (TOGA/COARE)

2. Expe rim e nt Se tup

CSRM
Sys te m  for Atm os ph e ric Mode lling ve rs ion 6.5 (SAMv6.5)

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 CAM3/MMF

64 h oriz ontal colum ns :   ∆x = 4 k m , ∆t = 20 s  and ∆trad = 200 s  or 
256 h oriz ontal colum ns : ∆x = 1 k m , ∆t = 5 s  and ∆trad = 100 s

10 m e m be r e ns e m ble s  for e ach  configuration

Sh ortw ave  Monte  Carlo
Ph otons  inje cte d along CSRM axis  
From  e as t or w e s t de pe nding on s olar az im uth  angle

2D calculations  us e d:  5.0x105(REF), 5.0x104 and 1.0x104 ph otons
ICA calculations  us e d: 5.0x105 ph otons

Longw ave  radiation
ICA calculations  us ing LW  radiative  trans fe r s olve r de s cribe d in Li, 2002

Exam ine  e ffe ct of a 2D s h ortw ave  Monte  Carlo nois e  on Cloud Sys te m  
Re s olving Mode l (CSRM) configure d lik e  CSRMs  us e d in Multis cale  
Mode lling Fram e w ork  (MMF).

Als o e xam ine  e ffe ct of us ing 2D ve rs us  ICA s h ortw ave  radiative  trans fe r 
calculations  and e ffe ct of incre as e  h oriz ontal re s olution.

Sim ulate d TOGA/COARE be tw e e n 19  De c. 19 9 2 and 8 Jan. 19 9 3 and a 
radiative  conve ctive  e q uilibrium  cas e .

3. Monte  Carlo Nois e  TOGA/COARE

5. Re s ults  (RCE)

6. Dis cus s ion

All Monte  Carlo calcuations  for one  
s im ulation (1 Gh z  com pute r)

Sim ilar tim ing re s ults  for 256x64 dom ains

For s urface  and ve rtically inte grate d 
q uantitie s  im pact of ch anging Monte  Carlo 
nois e  is  s m all

De cre as ing grids pacing and incre as ing 
num be r of colum ns , incre as e s  corre lation

No s tatis tically s ignificant diffe re nce s  for 
m os t variable s

Som e  s m all bias e s  as  a function of 
h e igh t

Bias e s  not s tatis tically s ignificant

Ens e m ble  m e an re s ults  s im ilar 
be tw e e n 256x24 and 64x24 dom ains

Diurnal cycle  de ve lops  in m os t 
variable s

Early m orning m axim um  in conve ctive  
pre cipitation

No s ignificant diffe re nce s  caus e d by 
Monte  Carlo nois e  or by ICA

Se ns itive  to dom ain configuration

64x24 dom ain drie r th an 256x24 
dom ain

Monte  Carlo nois e  s tatis tically ins ignificant (for th e  m ode l configurations  
and s im ulations  us e d h e re )

Dom ain-m e an q uantitie s  s im ilar for ICA or 2D s h ortw ave  Monte  Carlo

Maybe  fe as ible  to te s t low  ph oton s h ortw ave  Monte  Carlo in MMF

Me an and m e an s tandard de viation for 
daylit h ours  during firs t 3 days  of one  
TOGA/COARE s im ulation

36 cloud s ce ne s  (s am ple d one  pe r h our)




