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Methodology

20 years run (1989-2008) using lateral boundary
forcing from ECMWEF ERA Interim

exclude 10 grid points near each boundary from the
analysis

Climatology

— SW monsoon (June-July-August, JIA)

— NE monsoon (December-January-February, DJF)
850 hPa circulation fields (u,v)



EFFECT OF OCEAN FLUX SCHEMES

1. BATS1e
2. Zeng et al. (1998) ocean model roughness formula 1
3. Zeng et al. (1998) ocean model roughness formula 2



Emanuel cumulus convection scheme
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Emanuel (land) + Grell (ocean)

Ex08 Zeng ocean flux 1

Ex08@850hPa JJA mean m s-1
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Ex14 Zeng ocean flux 1
Ex14@850hPa JJA mean
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Grell (land) + Emanuel (ocean)
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Ex15 Zeng ocean flux 2

Ex15@850hPa  JJA mean
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Kuo cumulus convection scheme

Ex17 Zeng ocean flux 1 Ex18 Zeng ocean flux 2
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Emanuel cumulus convection scheme
DJF

Ex05 Zeng ocean flux 1 Ex06 Zeng ocean flux 2
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Emanuel (land) + Grell (ocean)

Ex08 Zeng ocean flux 1

Ex08@850hPa DJF mean
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Grell (land) + Emanuel (ocean)

Ex14 Zeng ocean flux 1

Ex14@850hPa DJF mean
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Kuo cumulus convection scheme

Ex17 Zeng ocean flux 1

Ex17@850hPa DJF mean
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Conclusion

* Simulated circulation patterns were not much
sensitive to the choices of Zeng ocean flux roughness
parameter in most cumulus convection schemes,
except Kuo scheme.



Grell cumulus convection scheme
+ Fritsch-Chappell closure
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Kuo cumulus convection scheme

Ex16 BATSle

Ex16@850hPa  JJA mean m s-1
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Grell cumulus convection scheme

+ Fritsch-Chappell closure

Ex10 BATSle

Ex10@850hPa DJF mean
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Kuo cumulus convection scheme

Ex16 BATSle

Ex16@850hPa DJF mean
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Conclusion

e BATS1le and Zeng ocean flux schemes gave different
pattern.



EFFECT OF CUMULUS CONVECTION
SCHEMES

Grell + Arakawa & Schubert (1974)
Grell + Fritsch & Chappell (1980)
Emanuel (1991)

Emanuel (land) + Grell (ocean)
Grell (land) + Emanuel (ocean)

AL S S

Kuo



Grell cumulus convection scheme
+ Arakawa-Schubert closure
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Grell cumulus convection scheme
+ Fritsch-Chappell closure
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Emanuel cumulus convection scheme

ERA Interim

ERA@850hPa
|

JJA mean

| |
.................... Py e
5 5 0 0 0 4 o oo 8 = . o O f P p Pl
R T N\ 2 LSS
X 0 4 4 0 o o6 o5 o0 ] /4 P L LSS
| T . ‘(’4 Foy P R I T S
A 11
20N _\)\,";"ﬂ/y/«//// A I R T S S |
N > W Vv »_ v/,,-/,,'; ¥y A S S N
T > > > Ty - J A F g W . L W -
> % 2 2 > > T A A a2 aCue . s 4 4 4w s
SIS S N S . I S S R N
I A NS NSNS S S S o A S S N I
- >
- R B O R L L L
> — VARV R A A A S
O — t - ' - -
‘‘‘‘‘‘‘‘ ) ' N NN R K £
- PR N
¥ 3 € e e e R i s §
A L, . . I SC SR SRR . SR . S -« -
\ !

SD U850 =4.219
SD V850 =1.239

Ex05

Ex05@850hPa JJA mean m s-1
|

| |
- . - B 7 7
S e e N v e - S/~ . . e A8
N LR el O R 4
he 7 7= = = A N\~ N N/ /‘/ 7
1 /‘/’i R, Vv ////J/ .....
/'/‘/]//1774»\5\ AN " ’ / ////
| » 7 ﬁ/V//,. IF\A\J\\\}N’ /7 ACA P
20N — . + B S S R N RN -
= #\77%\2\—\: 7 V- 3P N A T B
R _
7 22 s S Fov ¥ A & A .,
T e > A B PR
T T g o s s -
P NS S AV N L R R TR
Ao L N
" N L N N N
0 —, ® . L Ncede ey =
N
CN SR S A ~
<t K f—_€ —<
S F = - — = S S S ¢
,,,,,, ‘ i

SD U850 = 5.537
SD V850 =2.042

Too strong over land (Indochina, SH)



Emanuel (land) + Grell (ocean)
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Grell (land) + Emanuel (ocean)
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Kuo cumulus convection scheme

ERA Interim
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Standardized Deviations (Normalized)
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Grell cumulus convection scheme
+ Arakawa-Schubert closure
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Grell cumulus convection scheme
+ Fritsch-Chappell closure

ERA Interim
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Emanuel cumulus convection scheme
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Emanuel (land) + Grell (ocean)
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Grell (land) + Emanuel (ocean)
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Kuo cumulus convection scheme

ERA Interim

ERA@850hPa DJF mean m s**-1
|

. T T TS )l Ny ==
= = - v N N N SN S
> ~ \ N
L . - —
N e . .
~ TS / A T S
NN\ \ VA A e A A A

- -t t ' - -
20N —\ WRVERN VAR A 1 ] A~ o o & & « P Py -
LN~ 2 2 1 . R — «

YN S &
= e . & < < < 72 < 2 Z
W "7/‘k/‘ ” T I
S /7 - Sl
B 7 Sk S

7, [
< J ) v S ) S e
'~ Y W RN N I
O B L |
\\4 k\l —
********* ~N ) A -

SD U850 =4.096
SD V850 =1.527

Ex17@850hPa DJF mean
| !

Ex17

ms

1

7 5 _¥ =

R ol U U W N \A

20N —h . .

|
P g . e PRI Vi VO NN N

) ) . N o
F YA A >/~ N — 1NN NS

X ;g\;. £

NG N

—_ =
==

SD U850 =5.546
SD V850 =1.745




Standardized Deviations (Normalized)

Taylor diagram
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Conclusion

e Simulated circulation patterns were sensitive to the
choices of cumulus convection scheme

 The Grell (land) + Emanuel (ocean) gave better
results in terms of correlation, standard deviation
and rms difference.



