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Sensitivity of Regional Climate Model to Different Cumulus Parameterization
Schemes in Simulation of the Tibetan Plateau Climate
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Abstract To examine the sensitivity of cumulus parameterization scheme in climate simulating over the Tibetan
Plateau, three cumulus parameterization schemes in RegCM3 (The ICTP Regional Climate Model, V3. 0), Anthes-
Kuo (AK), Grell-Fritsch&.Chappell (GFC), and MIT-Emanuel (MIT) are compared and analyzed in temperature
and precipitation simulation over the Tibetan Plateau. The results show that AK, GFC and MIT schemes well re-
produce the distribution of temperature and precipitation over the Tibetan Plateau, and the spatial distribution and

annual change of the simulated temperature and precipitation with AK scheme are more closed to observations than
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other schemes. The simulated temperature shows that there is a systematic cold bias over the Tibetan Plateau about

the three schemes. There is a cold bias about 4°C over Tibet and a warm bias about 2°C over Tarim and Junggar Ba-

sin, the cold bias over the south is large than the north over Tibet, and the variability of temperature is slightly

smaller than the observed values. Precipitation simulation results indicate that the simulated precipitation is 0 — 6

mm/d more than observed one, the simulated one is high in the north and low in the south, the variability of precipi-

tation is also slightly smaller than the observed values. In addition, RegCM3 distinctly improved the MICRO3. 2

simulation results, the distribution details of temperature and precipitation are better than the MICRO3. 2 simula-

tions for complex terrains, such as Tianshan, Tarim Basin, Junggar Basin, Kunlun Mountain, Gangdise Mountain,

and southeastern Tibetan Plateau, which implies that the RegCM3 performance is successful in downscaling.

Key words Tibetan Plateau, RegCM3, cumulus parameterization scheme, temperature and precipitation
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Fig. 1 The altitude, region of observation stations (rectangle) in the research domain (sector)
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Fig. 2 The scatter diagrams of CRU and observed (a) temperature and (b) precipitation
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(a) The mean CRU temperature and (b—e ) the differences of temperature between MIROC3. 2 _hires, simulations with three

schemes and CRU; (b) MIROCS. 2_hires—CRU; (¢) AK—CRU; (d) GFC—CRU; (e) MIT—CRU. Units; C
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Fig. 4 Same as Fig. 3, but for precipitation (mm/d)
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Fig. 6 The monthly variation of simulated, CRU, and observed (a) temperature and (b) precipitation
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Table 2 The trend of simulated and observed temperature and

precipitation (1991 - 2000)

iR E AR KR BE R MER FRER (1991~2000

R PRAE R/ KK A BRAE SR/

C-0a) ! mm- (10 a) !
OBS 0.61 72.02
CRU 1.25 30. 67
AK 0. 23 11. 68
GFC 0. 17 24.10
MIT 0. 29 —41. 98
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Fig. 7 The scatter diagrams of simulated temperature vs. CRU and observed temperature

=3 BEMBEKEMESWNEZ B FHEIHRE (1991~
2000 %)
Table 3 The meanabsolute differences between simulated and

observed temperature and precipitation (1991 - 2000)

TR/ C 7K /mm - d !
OBS CRU OBS CRU
AK —5.13 —6. 41 0.53 0. 60
GFC —5.25 —6.53 0. 87 0.93
MIT —5. 14 —6.42 2.13 2.19

giborbr, NEEHR . FRE L, BRI E.
AK JZ# GFC fil MIT, RegCM3 Xif /& Ji I 2 il
Rk 1Y XSS AR AR A AR b 5 S B o e . R
ST ZEAE R [A] RUBE B A SR R 7K
BEALh 1R 22 SO BUR m Jt E R BE U R BRI |
Jir 32 5 5 b DX AR AT A5 AR TR R A 22,
i 5 A B Il B N B K B HUATY SR A AE B R GE Tk iR
2, (AR F AR RIEE . MEZ T, R
] R 25 S0 5 S8 X B8 AR AL R i) N K
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K8 B CRU FOULIN R 7K dt 1) 10 15
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Fig. 8 The scatter diagrams of simulated precipitation vs., CRU and observed precipitation

4 EHIRFIIE

ARG AL X RegCM3 i 1 = Fp AR [6] 2 5fk
SETETT R o DI X 18 X 38 A A A 0L 45 SR 9 4 A L
. BT LU RIS

(1) AR B SEA T A ] R 1 X
BRI R 22 A K. Wt ul, AR
FERRHUZE R, h P Pmai R, RSk
T E SRR AT I, R, X
BB 25 A B GCM [ RUBE R 25 51, LRl )

AR EPIRI T E BT GCM BRI . A
P EE R B R . FEAERE B, —FS8bTy
SRR 1Y TR A v D A 118 B B R i 0 B 5 b
OB — RN 2 (2 2°C et T 5
B FARIRAAAEE — D RGN E (A 4CL
A0 s JEHEAE XY LK e A7 AE — At AR 2 A1 1Y
AimZmEX (6°CLEA) . X5 MIROCS. 2_hires
FEIX D X P BIUZE AW A . AK 5 S8 = R
JEE 1) DX 35 37 R R 5 S0 B Sy — 3. HL 50
AR X EE GFC il MIT Jr %K. MK e =
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JERA S RS B F U BT . 3 IR AR R R A AT
B 7 L KRN R 25 L 45 i T A2 2% A b X ASE 4L A o K
/s FER LK. B Lk, A8 L, 75 78 e A
AR B 2 AT VLR A5 25 el X AR A AR A 7E 5
JR AR AFAE R G B s A MIROCS. 2
hires KAy il —5. MELZF, AK £S5
CRU By 2% GFC fil MIT Jy L2/, SEH0M 5
BALLY AF 1 X B 7K 5 78 i Ji AR ER o w2 0 ~
0.6 mm/d, /&g HRHbIX sl AK J7 SR 4
K BRI S

(2) 7EH . BRI L. S50k X 25
IR LA R EI R . Xl TR S
B 0t = YRS AR A R R TR, AN A 2
WK PR R B AR ORI, R, A A RE
s BEUA T X TF oK BRI 22 5 UK, A
LSRR, SR L, SRS UL B R
b T BRI R AR B A A3 A R AIE . (R A R
GEVERI IR 25 WRBEEAAAE SC LA MM 2E . T i
X K Z FIHE 36 FH AR R . AK TR AR A
P TR, Bk, AK F1 GFC J5 AR 7K
Mz 0.5 mm/d fl 0. 9 mm/d, T MIT FZ&EH T
SR T X AE R, B2 AK R GFC 7%, 4y
M2 3 A5A 2 £%, FEXT o Y 2w 22 5o
. XMW, XA R R R R,
FRMNRKIRGEAR, BaSEb I £ Z 0
P2 FAWVFR T A RE FiRZE.

(3) VERsh R ROE W E % T H.. RegCM3 #
XFF MICRO3. 2, & # itk T GCM fiy 45 48] 4%
s UHXTHIE & 22 iy Kl 38 R G, fERES /R
. Bl DXRCHT LU DK T i T AR e 7 s X 3
FE R A 405 b i 2] i 22 B 2 4 F GCM 40 45
o BREE GCM PRI 25 AN, K Igs =C Hp xf
MU F A BRI 48 16 4 Ak AT AR T B LA ST Y
AL SUPMERERH, AR KR B
S5 T HEMKMA T, XA E 2
e S X - SRR . AR R | AR w A A
PNGIEER

R RegCM3 S e H A [X 388 A< fige A5 =X 114 45 401
SERAIRFEAEE W25 o AR R FRAT T3 X
AL — AR T H, ik, AREASF Y
LS (7] RO 366 FH A BN B O S 500k 5 AT R 2
DB FRATEZE R, o T b XU & b A

A TR RSB T CRU BT8R, 1ER 50
RERAAEE —E 2. OTERS], —85r
Y. B T A R BOR (i GPCP, APHRODI-
TEZ) B HTHEAKEE (Xie et al.,, 2007; Xu et
al., 2009 ), FERCEEAE L, B A S gt T Boxt
WA/, BERFTRE ST N, iR P mp
PR B Z —. XERIATT — 2B R T
k.

Bot Ml EgO s 0 B e B RIS T E A%
Jfs B AR TR . FE I B, E RO R R
A SCARAE T CCSR/NIES/FRCGC/MIROCS. 2_hires %4}, 455k
i
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