
Land-surface Impacts on the Asian monsoon circulation 
using AGCM large-ensemble

Introduction
• La nd -s urfa ce  cond it ions , like  SAT & s now cove r, ove r  t he  TP  cont rols  

t he  s t re ng th of t he  As ia n mons oons .
• (Ha hn a nd  Shukla  1 9 7 6 ; Ve rne ka r e t  a l. 1 9 9 5 ; Ya s una ri e t  a l. 1 9 9 1 ; Sha ma n a nd  

Tzip e rma n 2 0 0 5 ). 
• A we a ke r  SAT gra d ie nt  in  t he  nort h-s out h d ire c t ion we a ke ns  mons oon 

c ircula t ion, re s ult ing  in  le s s  mons oon p re c ip it a t ion. 
• (Gos wa mi a nd  Xa vie r  2 0 0 5 ).

• Because of significant SST impacts (e.g., El Nino), land -surface 
impacts are mostly hidden or suppressed.

• This study isolates the impacts of land -surface conditions and tries 
to quantify them.

• Using AGCM large -ensemble datasets (d4PDF; Mizuta et al. 2016, BAMS) 
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Impact of spring land - s urfa ce  cond it ions  ove r  a nd  a round  t he  
Tibe t a n P la t e a u on t he  e a r ly s umme r As ia n mons oon c ircula t ion 
us ing  AGCM la rge -e ns e mble
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Ina c t ive  L-A
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SST forc ing

AGCM-LE: 1 0 0 -AGCM e xps . und e r  
t he  s a me  SST cond it ions  (1 0 0  
t ime s  AMIP )



Lag -corre la t ions  b e t we e n SAT a nd  mons oon 
c ircula t ion 
Re d : Ma y Wa rm SAT => J une  S t rong  Mons oon

• TP surface conditions 
sometimes control 
monsoon circulation, but 
sometimes not.

• The TP surface effects 
vary interannually.

• Our analysis (d4PDF 
model): LS4P years

• 2003: strong
• 1998: very weak 



850uens_mean_anom/850uens_std

• ENSO cannot explain the interannual variation 
of L-A interaction strength (evenly included in 
each categories).

• Controlling by background conditions (Strong 
SST forcing may suppress L-A coupling.)

• Convective activity over Maritime Continent 
may suppress L-A coupling over the Asian 
monsoon region.



Impact of spring land - s urfa ce  cond it ions  ove r  a nd  a round  t he  
Tibe t a n P la t e a u on t he  e a r ly s umme r As ia n mons oon c ircula t ion 
us ing  AGCM la rge -e ns e mble

AGCM
la rge  e ns e mb le

La nd -At mos p he re  
c lima t e  va ria b ilit y

a c t ive
L-A
ye a r

NOTE: la nd -s urfa ce  impa ct  ca n be  
d iffe re nce  a mong  ba ckground  SST 

cond it ions . I fe e l it  is  be t t e r  t o  
s e le c t  a  good  L-A ye a r  for  mult i-

mod e l e xpe rime nt s .
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