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Abstract The lateral boundary forcing effects in the buffer zones of a nesting modeling system by improving the
calculation method of temperature forcing terms are simulated. This new method makes the regional climate model
have the ability to describe the daily temperature evolution characteristics that are consistent with the change rules
under different underlying surfaces. By using the regional climate model ASRegCM, a numerical experiment is con-
ducted to test the effects of the lateral boundary emulation. Simulation results show that the anomalous intensity of
the surface temperature and precipitation is improved with the improvement of temperature calculation in lateral

boundary buffer zones, whereas there is no significant change in the distribution pattern of anomalous signs. It also
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shows that there is more evident improvement in the simulation of precipitation than that of surface temperature

though the sensitive test is conducted on temperature only. The improvement in numerical simulation may be concluded

into two aspects. One is the amplification effects on wave amplitudes of the surface temperature. The other is the effects

of adding the zonal and longitudinal low frequency wave variability component with a 7 — 10-day cycle into the

process of lateral buffer emulation. The co-effects restrain the unstable convective precipitation process, and in-

crease the continuous non-convective precipitation process. And then the instability between cumulus convection and

un-convective clouds in tropical and semi-tropical zones are weakened during the model simulation.
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observation, CTL is control experiment, and sensitive is sensitive experiment



234
No. 2

BACORAF B B 1 Stk ) O

JU Yongmao, et al. Numerical Experiment of the Lateral Boundary Forcing Improvement of the . ..

153

2.3 MaRFEEHERHPHEZH

HRAM IR ER R THRmEL, & iR ET
ZRCF G T 5 Y e R AR k. ARl 3 TR,
TR ER X RKZE 6=0.9975 &b, SEN R85
CTL 2058 /) M 1 FE A 00 B 5 12 B w24 0.
MZPIAEF R BP CGCM B ™ i J5 A i B IR
filt SEN B0 78 SR B T 5 KR T 5037 9 ki
AR, HE— i HAb B R 25 B aT LU Y, 7E
o E )2, SENREARX T CTL {5 i 22 55
KBGO B TR X v R e 5,
R, [ikmmmZERERE 10 °C; EZ WX
HIEE AR B R, SEN EHX T CTL iR 56 1)
M2z /N, Horpr, 78R 00 A IR I 22 B AR
F2°C, 254 E 1 45 RRER G2 oh X 1B 43 4 in

) e

35N O
QD

30N

25N

20N o
15N

10N

SN
0800
1 May

0800
2 May

0800
3 May

Time (LST)

0800
4 May

0800
5 May

150E 15
Olo |
140E =i

130E |

120E{

llOEw

100E{

Al

e\l

0800 0800 0800 0800 0800
1 May 2 May 3 May 4 May 5 May
Time (LST)

& 3

LAt ATRVE . SG2rpIX 45 i Btak SEN X 55 41
X CTL 50 i 22 53 A1 5 H B A DX i) T 48 T
) 22 SERRAE AT N . 5% v X A 1 R AR T K
TR AT F TR X8, U R AT i B A R
SRR VY DX I v % 1 BT v R AR A2
A /0N o T P 0 A A b A DO A7 9 v i A
Sy o R SRV R A . T A AR A e L X e Y
i v D 55 i b, DX 3 e H R 22 I bR . 64
NG o DX P4 3 SR g 2 T 03 B 1) 43 A R AE Al 7T
DUE X —HUEE . 20°N Dhg X0 1 H A8 4k B
AR T4 B DA AL A DX

3 g i 1 2 ik AR X 2% o IX B IR )2 1 0T
Pegi R, B4 2Pl T ER N v X
R g Bl b DX IR 8 A (30°N, 90°E) IR #4 Jij

45N &zg?)

40N

35N

30N

25N

20N

0800 0800 0800

0800
1 May 2 May 3 May 4 May 5 May
Time (LST)

9OEJ = el £ [T - : |
0800 0800 0800 0800 0800
1 May 2 May 3 May 4 May 5 May
Time (LST)

ML G2 IX SEN IREATXS T CTL gt G BE 2 E AN AL (AL °O): () PSR (B R (o dildt (D miait
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Fig. 4 The temporal and spatial distributions of the air temperature difference between SEN and CTL numerical experiments in the model

buffer zones: (a) Grid point (30°N, 90°E) in the west buffer zone which lies in the land zones; (b) grid point (25°N, 150°E) in the east

buffer zone which lies in the ocean zones
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