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Abstract By using AMIP simulation results for 1950-1999 from SAMIL and BCC_AGCM, the performance of the
models in simulating the winter stratospheric circulation and polar vortex oscillation is assessed by comparing their
results with the NCEP data. Both models can reproduce the general patterns of the winter climatology and the leading
oscillation mode of the winter stratospheric circulation. However, the meridional temperature gradients between the
tropics and the extratropics simulated by two models, as well as the polar vortex and polar jet, are much stronger on
average than those in the NCEP data. Harmonic analysis of the winter climatology geopotential height from 100 hPa to 20
hPa indicates that planetary waves in both models are significantly weaker than in the NCEP data. A one-month seasonal
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drift exists in the seasonal evolution of the 10 hPa polar jet in both models compared with the NCEP data, and the
simulated subtropical westerly jet at 200 hPa is weaker. The first empirical orthogonal function modes of the zonal-mean
zonal wind anomalies from both models reflect oscillations in the intensity of the stratospheric polar vortex, whereas the
occurrence of polar vortex oscillation events is more frequent in BCC_AGCM than in SAMIL. The dominant period of
the polar vortex oscillation events is 5.5 months in SAMIL, 4.8 months in BCC_AGCM, and 4.6 months in the NCEP
data. Furthermore, polar vortex oscillation events occur mainly in February—March in SAMIL and in February—April in
BCC_AGCM, whereas they occur from December to March in the NCEP data.

Key words SAMIL, BCC_AGCM, stratospheric polar vortex oscillation
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anomalies (K) against the first EOF time series: (a, b) NCEP; (c, d) SAMIL; (e, f) BCC_AGCM. Shaded areas: negative values
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Fig. 8 Regressions of (a, b, c) temperature anomalies (K) and (d, e, f) geopotential height anomalies (gpm) averaged for 100-20 hPa against the corresponding
polar vortex oscillation indices: (a, d) NCEP; (b, €) SAMIL; (c, f) BCC_AGCM. Shaded areas: negatives
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+1.4 NCEP 20 26 0.46 0.52
SAMIL 15 20 0.32 0.40
BCC_AGCM 22 23 0.46 0.46
+1.0 NCEP 37 39 0.74 0.78
SAMIL 25 35 0.50 0.70
BCC_AGCM 41 39 0.82 0.78




N W 36 %

1200 Chinese Journal of Atmospheric Sciences Vol. 36
(a)
21 - 4 n
. 8 A v4 Y v N
4950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960
2 A a /A\
ol N A ) AT
AV Y \ AN Y
- _2 ‘
£
‘S 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
% R
= 0 1-p A A /—\ P WY S A Vo A .
% w A = V L/ S v_ " W W \-/ Vs
-2
-
£ —4
; 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
S 2 A
n- A
P S A W N WV W=, AR
Ve LV \4 N W\ v
_4_ . . . . . . ) .
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
2 , 1 "
0‘\/‘\ S AR o T
YA V N Y NV NAL
-2 4 v '
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
(b)
2]"
0 /‘\M Av/‘\_f\ﬂv ’/AV Y /_A\ I\A /"M A
. \‘( VTN
_2.
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960
44
’ A A
N\ A ) N
% —2 v v W
3
= “4de 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
e 24
=
=N NN JAVVIR A NV .\ A~
: NN TN Y LTS A =~
5 —2
5
; 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
S 27 . '
0 7\ e J‘\ Fat ) /\/ \ A PR ya
AR Y A i 4 LN M VA
_2_ \/ | A
. V
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
: A
0 \,- Va) A\ A A i AL,
—2 b
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Year

&9 HimIRHIEE G (a) NCEP; (b) SAMIL; (¢) BCC_AGCM. HiZk: 1.4 MhruEz; BI5%: KT 1 AMruEER RA4
Fig. 9 Polar vortex oscillation indices from (a) NCEP, (b) SAMIL, and (c) BCC_AGCM. Dashed lines: 1.4 standard deviation; shaded areas: indices

greater than one standard deviation



6 1]
No. 6

TS A KSR FBNSAMILAIBCC_AGCM b 2R A Z M i s 3% RIS EL
Liu Yuzhen et al. Comparison of SAMIL and BCC_AGCM Simulations of the Polar Vortex Oscillation in the ...

1201

(c)

24 A " "
N PO WPV Y A WY WPV A W= W N7 SOVA\
Nl N W NV NS v
-2 \/\’ v
1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960
24 A
N P N W /Y 2 WV~ W WSV W i A
A MY A AR ARV Y LRV A
s 2 A V ...................
E 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1870
g 2_a ry o &
;] L, W o Vo NS Y Y o W
P y \/‘\/ y
5 —4
g 4970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980
= 2 A , A A
N TEPAVAN A eSS A\ s Vs WA
V (AN V.V Y ‘\/\V/ by
_2.
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
2— ' A
TV N NN TN MW NN
- : y
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Year
K9 (4

Fig.9 (Continued)

B 10 45 H T AR G T R B AR R R T AR
& 10a. by ¢ w0, it R ER AL
A4y, HEAHERFERZRE. B 10d-f 4
Wi 3 F At R AEAE S H IR B G vk 45 5,
Bt DU 2, NCEP "y Fiff £ 2R A
12~3 H; SAMIL ey SifF B2 R AL 2~3 H;
BCC_AGCM il Fifk EE R A 2~4 Ho Ui
PSS PR R I 5 A e A 1 2R 14 NCEP i
Mo, fAfE—EMZETERE, X5HITHE 6 45 Hifk
WAL —D A ZE TR ATAE— 8.

Cai and Ren (2007) [WHFFTHRH, ik 17
7t 90~130 K175 JUEEJEIY, Yamazaki and Shinya

(1999) FIFH—/~ GCM BRI, REMIANE
AR 2 3= 3 A 4~6 A H o A
LR o A 3 JE BT A T Wi 2 A SO R i iR 3 e B
HHATIES SR Hr. & 11 v LUEH, NCEP
IR R B 4.6 S B AW (K
11a), SAMIL itk % fa $fr 76 5.5 ™ H
2 AW (& 11b), BCC_AGCM % i
e e i 4e 4.7 A A A B R (K 110.
FH AT DL, A OB 0L T B 10 i 9% 11 J 13 L

NCEP K. Ren and Cai (2008) 7¢#5%Fg Bk W%
WP I, 7 R ER AR IR g Y 7~8 A~ H
5 R BRAT AL S5 A D% . bl AT A AR AR AU
(AT AL I o B I B e mT AN A SRS AL 1 AT
SRR PR L NCEP HR (AT ALY T 5, 1X

&b =

] A P AR A 0L I A8 3 i v S 3 A £ ) DR
Rz
5 it Sitit

ALK T H NCEP 1545 Mt %8 Bl X b,
SAMIL 1 BCC_AGCM [tk 44 i 4ir 1 1)
BUPEREEAT T VPl o0, &5 R

(1) AR A T LA B R A S A
A, {HLY NCEP AHLIEAFAE M 22 o M UL 1)
LRI A7 R RIS, R e
SIS, SAMIL AR SR A IA #]) T 50
m/s, BCC_AGCM &% T 40 m/s, 1fif NCEP [
30 m/s. PR AR HOL IR0 3L o ] Ay 1 XL S e
NCEP 55 P/ ARHL )13 /2 A T AL U8 8 B2 O
59, {H BCC_AGCM HBHUIAT UK 2 S fwnm, oy



PN T &
1202 Chinese Journal of Atmospheric Sciences

36 &
Vol. 36

1998

1996
1994
1992
1990
1988
1986
1984
1982

1980

1978
1976

1974

Year

1972
1970
1968
1966
1964
1962
1960

1958
1956
1954

1952

1950
Jul  Sep Nov Jan Mar May

18 @

Jul

Sep

Nov

Jan
(e)

Jul

Sep Nov

Jan Mar May
(n

15
512

TRl

il

I

Oscillation events
P VU )

ul  Sep Nov Jan Mar May

Jul

Sep

Nov

Jan

Month

Mar May

Jul

Sep Nov

Jan  Mar May

K110 1950~1999 4EMiRdRGHREMIZE 404 (av by © L& ARG FF (21 AMhuEz) RAERBMSHER (d. e. £): (a. d) NCEP; (b,
e) SAMIL; (c. f) BCC_AGCM. (a. b. ¢) W/ H5:

(IRV€

AT 1/MREZRIYIESAEX S (dy e £ FIRATCERIEAT: B ik

Fig. 10 (a, b, c) Seasonal evolutions of the polar vortex oscillation indices from 1950 to 1999 and (d, e, f) statistics of the oscillation events (one standard
deviation) in each month: (a, d) NCEP; (b, ) SAMIL; (c, f) BCC_AGCM. (a, b, c) Darker (lighter) shaded area: positive values>1 (negative<<—1); (d, e, f)

shaded (blanked) bar: negative (positive) oscillation events

(2) PIABEHR AT LB Y 55 NCEP AH{BLI P
TSRS 2= AR, AH PRI R B A

SR A KHEAAAE LA AR . AR
UL R Ry P XS K2 1522 5 NCEP A Lt A7



6 1] X RBEE: PSR IS SAMILFIBCC_AGCMA AL B AT i 41k 5 RS DURT b
No. 6 Liu Yuzhen et al. Comparison of SAMIL and BCC_AGCM Simulations of the Polar Vortex Oscillation in the ... 1203

0.05

(a)

Power spectrum

2 4 6 8 10 12 14 16

Period (months)
0.05

(b)

0.04

0.03

0.02

Power spectrum

2 4 6 8 10 12 14 16
Period (months)

0.05
(c)
0.04
0.03

0.02

Power spectrum

0.01

2 + 6 8 10 12 14 16
Period (months)

K11 Bk G IR BOELL )4 0. (@) NCEP; (b) SAMIL; (¢)
BCC_AGCM. JEZk: 95%f% J& 21 i bRtk il

Fig. 11 Continuous spectrums of the polar vortex oscillation indices: (a)
NCEP; (b) SAMIL; (c) BCC_AGCM. Dashed line: 95% confidence level

red noise spectrum

TEZESE, RIFGHVE RIS 5 At C& e T M
30°N # 40°N [r)dbBk, 11 NCEP 2| 6 H WA 5¢ .

(3) IR ) 32 PRSI AR K T B
Y, P IPRIEHEE T NCEP, M SAMIL fx5i.
PAMECBE O ATt g A M3z, (R ABEHLIR IR
B> NCEP, Hh BCC_AGCM FfLhfk)sa. 59
Witz o FE R A AR =T SAMIL. FivhER
W] NCEP #uimic £ 2k 44 12~3 F, SAMIL
THRAAE 2~3 H, BCC_AGCM T K44 2~
4 H, SHAESWMMETER 8. EeLy%igs)

Hr W] SAMIL il % A74E 5.5 A H I 25 J4 11,
BCC_AGCM f77E 4.8 NHIMEE W, ¥WAKT
NCEP 1) 4.6 ™~ H W3, PR IR
JE) B R 5 B (AT AL i 55

Zr EPTR, PIANBBLAEL A 2 BRA TR R LR
SRR YRS 5 NCEP I — & 25, Rkl fE
ET: (1) 555 %, SAMIL B R (48 5 7 %
WA FE CHyw NoO. CFC &5 BB AR A 7S
A, AT SRR S I R A B B R R PR
Mo (2) BHEZEAMTTE, SAMIL K H 2%
JERVHE e 577 %8, - T RISt 2 v X 5
(I EE R AR A SR B . (3) SAMIL SRH T 7
(1) SR L B S KR G, XPTFRZE T
WA BT (S, (HRRAEENR
AL R ZE . (4) BCC_AGCM K511
SR, M T LA AE B AR A0 it 2 R AL
[TE

Bl R ARG R E SRR O BTSRRI T
T BCC_AGCM £, th FERF 255 KA BERIE S BT TR 1 L 5 2
LT SAMIL Hodlio SR A4 [ 44 o R N TR o [ R B AL o

Sk (References)

Andrews D G, Holton J R, Leovy C B. 1987. Middle Atmosphere Dynamics
[M]. New York: Academic Press, 489pp.

Baldwin M P, Dunkerton T J. 1999. Propagation of the Arctic Oscillation
from the stratosphere to the troposphere [J]. J. Geophys. Res., 104:
30937-30946.

Baldwin M P, Dunkerton T J. 2001. Stratospheric harbingers of anomalous
weather regimes [J]. Science, 294 (5542): 581-584.

Baldwin M P, Stephenson D B, Thompson D W J, et al. 2003. Stratospheric
memory and skill of extended-range weather forecasts [J]. Science, 301
(5633): 636-640.

AR, XM, FIRZE, %5 2006. LASG/IAP KA R AR 20t o T ok
FRMBUR TR [0]. KFRH#, 30 (6): 1077-1090. Bao Qing, Liu
Yimin, Zhou Tianjun, et al. 2006. The sensitivity of the spectral
atmospheric general circulation model of LASG/IAP to the land process
[J]. Chinese Journal of Atmospheric Sciences (in Chinese), 30 (6):
1077-1090.

Boville B A. 1984. The influence of the polar night jet on the tropospheric
circulation in a GCM [J]. J. Atmos. Sci., 41 (7): 1132-1142.

Boville B A. 1986. Wave-mean flow interactions in a general circulation
model of the troposphere and stratosphere [J]. J. Atmos. Sci., 43 (16):
1711-1725.

Cai M, Ren R C. 2007. Meridional and downward propagation of
atmospheric circulation anomalies. Part |: Northern Hemisphere cold
season variability [J]. J. Atmos. Sci., 64: 1880-1991.



X A RO 36 %

1204 Chinese Journal of Atmospheric Sciences

Vol. 36

Charlton A J, Polwani L M. 2007. A new look at stratospheric sudden
warmings. Part [ : Climatology and modeling benchmarks [J]. J. Climate,
20: 449-469.

Charlton A J, Polvani L M, Perlwitz J, et al. 2007. A new look at
stratospheric sudden warmings. Part II: Evaluation of numerical model
simulations [J]. J. Climate, 20: 470-488.

MRS, FIRA, T, 4% 2009. &4 FGOALS_s BRI A< &
R[] KAERE, 33 (1): 155-167.  Chen Haoming, Zhou Tianjun,
Yu Rucong, et al. 2009. The East Asian summer monsoon simulated by
coupled model FGOALS_s [J]. Chinese Journal of Atmospheric Sciences
(in Chinese), 33 (1): 155-167.

Christiansen B. 1999. Stratospheric vacillations in a general circulation
model [J]. J. Atmos. Sci., 56 (12): 1858-1872.

Christiansen B. 2000. A model study of the dynamical connection between
the Arctic Oscillation and stratospheric vacillations [J]. J. Geophys. Res.,
105 (D24): 29461-29474.

Christiansen B. 2001. Downward propagation of zonal mean zonal wind
anomalies from the stratosphere to the troposphere: Model and reanalysis
[J]. J. Geophys. Res., 106 (D21): 27307-27322.

Collins W D, Rasch P J, Boville B A, et al. 2004. Description of the NCAR
Community Atmosphere Model (CAM3. 0) [R]. NCAR Tech. notes
NCAR/TN-464+STR National Center for Atmosphere Research, Boulder,
Colo.

H, RO, EAEE, . 2009, dbuUA g LR A IR FE 1
PR, [9]. %253, 67 (6): 912-922.  Dong Min, Wu Tongwen,
Wang Zaizhi, et al. 2009. Simulations of the tropical intraseasonal
oscillations by the AGCM of the Beijing Climate Center [J]. Acta
Meteorologica Sinica (in Chinese), 67 (6): 912-922.

PvE, AR, FIRE, 2. 2011 LASG/IAP Fil BCC K/ {FRiAE AT
W =5 smt 2 b [3]. KSRk, 35 (4): 739-752.  Guo Zhun, Wu
Chungiang, Zhou Tianjun, et al. 2011. A comparison of cloud radiative
forcings simulated by LASG/IAP and BCC Atmospheric General
Circulation models [J]. Chinese Journal of Atmospheric Sciences (in
Chinese), 35 (4): 739-752.

Kalnay E, Kanamitsu M, Kistler R, et al. 1996. The NCEP/NCAR 40-year
reanalysis project [J]. Bull. Amer. Meteor. Soc., 77: 437-470.

WURAR, 4850 2010. BRI R BCC_AGCM2. 0.1 Xf 1998 4
AR VLE R 08 B KO FR I B ORI AT 5T (0], RAREE, 34 (5):
962-978. Jie Weihua, Wu Tongwen. 2010. Hindcast for the 1998
summer heavy precipitation in the Yangtze and Huaihe River valley using
BCC_AGCM2. 0.1 model [J]. Chinese Journal of Atmospheric Sciences
(in Chinese), 34 (5): 962-978.

Kodera K, Yamazaki K, Chiba M, et al. 1990. Downward propagation of
upper stratospheric mean zonal wind perturbation to the troposphere [J].
Geophys. Res. Lett., 17 (9): 1263-1266.

Pawson S, Kodera K, Hamilton K, et al. 2000. The GCM-reality
intercomparison project for SPARC (GRIPS): Scientific issues and initial
results [J]. Bull. Amer. Meteor. Soc., 81: 781-796.

AN, FIRZE, SAFum, 4. 2009. KRR CRIRE G A5 U IH) B K
—HR R R [J] KAFRH#, 33 (5): 1071-1086. Li Bo, Zhou
Tianjun, Wu Chungiang, et al. 2009. Relationship between rainfall and
sea surface temperature simulated by LASG/IAP AGCM and CGCM [J].

Chinese Journal of Atmospheric Sciences (in Chinese), 33 (5): 1071-
1086.

A, IR, MRS, 45 2010, TR ALK IR T FAGH & 5 5 RN
SUMEAE IR G BB D], A4 %4, 69 (1): 52-63. Li Bo,
Zhou Tianjun, Lin Pengfei, et al. 2011. The wintertime North Pacific
surface heat flux anomaly and air-sea interaction as simulated by the
LASG/IAP ocean-atmosphere coupled model FGOALS_s1.0 [J]. Acta
Meteorologica Sinica (in Chinese), 69 (1): 52-63.

Quiroz R S. 1969. The warming of the upper stratosphere in February 1966
and the associated structure of the mesosphere [J]. Mon. Wea. Rev., 97:
541-552.

Ren R C, Cai M. 2006. Polar vortex oscillation viewed in an isentropic
potential vorticity coordinate [J]. Advances in Atmospheric Sciences, 23
(6): 884-900.

Ren R C, Cai M. 2007. Meridional and vertical out-of-phase relationships of
temperature anomalies associated with the Northern Annular Mode
variability [J]. Geophys. Res. Lett, 34: L07704, doi: 10.1029/
2006GL028729.

Ren R C, Cai M. 2008. Meridional and downward propagation of
atmospheric circulation anomalies. Part II: Southern Hemisphere cold
season variability [J]. J. Atmos. Sci., 65: 2343-2359.

Ren R C, Wu G X, Cai M, et al. 2009. Winter season stratospheric
circulation in the SAMIL/LASG general circulation model [J]. Advances
in Atmospheric Sciences, 26(3): 451-464.

Taylor K E, Stouffer R J, Meehl G A. 2012. An overview of CMIP5 and the
experiment design [J]. Bull. Amer. Meteor. Soc., 93: 485-498.

Thompson D W J, Wallace J M. 1998. The arctic oscillation signature in the
wintertime geopotential height and temperature fields [J]. Geophys. Res.
Lett., 25: 1297-1300.

Thompson D W J, Baldwin P B, Wallace J M. 2002. Stratospheric
connection to Northern Hemisphere wintertime weather: Implications for
prediction [J]. J. Climate., 15: 1421-1428.

7, R, RIZIR, %5, 2012, KRB SAMIL Bt it = 425k
IAZRE W R ZR [9]. KSR, 36 (1): 63-76. Wang Jun, Bao
Qing, Liu Yimin, et al. 2012. Performances of SAMIL on the global
heating and the East Asian summer monsoon [J]. Chinese Journal of
Atmospheric Sciences (in Chinese), 36 (1): 63-76.

THE, AR, RGi, 5. 2009. BCC KI5 7 XU AE Br A8
R PRESIEHL [0 RHR, 67 (6), 973-982. Wang Lu, Zhou
Tianjun, Wu Tongwen et al. 2009. Simulation of the leading mode of
Asian-Australian monsoon inter-annual variability with the Beijing
Climate Center atmospheric general circulation model [J]. Acta
Meteorologica Sinica (in Chinese), 67 (6): 973-982.

FAER, SEME, T, 4. 2005, AEkifg—Ri—SH AR S
SR R R URBAUNERE T —KSF A ) [J]. i % 2%
4R, 21: 225-237. Wang Zaizhi, Wu Guoxiong, Liu Ping, et al. 2005.
The development of Goals/LASG AGCM and its global climatological
features in climate simulation I — Influence of horizontal resolution [J].
Journal of Tropical Meteorology (in Chinese), 21: 225-237.

Wang Z Z, Wu G X, Wu T W, et al. 2004. Simulation of Asian monsoon
seasonal variations with climate model R42L9/LASG [J]. Advances in
Atmospheric Sciences, 21 (6): 879-889.



6 1] X RBEE: PSR IS SAMILFIBCC_AGCMA AL B AT i 41k 5 RS DURT b
No. 6 Liu Yuzhen et al. Comparison of SAMIL and BCC_AGCM Simulations of the Polar Vortex Oscillation in the ... 1205

BRERL 2007, Ab2 BRI R 4 B AR P AR S B H ) AR TE 4 78 XU 5%
Wi [D]. Bk BB ST I 18 3L, 148pp. Wei Ke. 2007.
Interannual and Intraseasonal Variabilities of the Stratospheric Polar
Vortex in the Northern Hemisphere and Their Influence on the East Asian
Winter Monsoon [D]. Ph. D. dissertation (in Chinese), Beijing: Institute
of Atmospheric Physics, Chinese Academy of Sciences, 148pp.

W, FIRZE, Li Tim, 45, 2009. #5450 FGOALS_s HE4Lh 1) 7. 2= X
EFRAER & ENSO [J]. KAFRM¥, 33 (2): 285-299. Wu Bo, Zhou
Tianjun, Li Tim, et al. 2009. Interannual variability of the Asian—
Australian monsoon and ENSO simulated by an ocean—atmosphere
coupled model [J]. Chinese Journal of Atmospheric Sciences (in Chinese),
33 (2): 285-299.

Wu G X, Liu H, Zhao Y C, et al. 1996. A nine-layer atmospheric general
circulation model and its performance [J]. Advances in Atmospheric
Sciences, 13 (1): 1-18.

Wu T W, Liu P, Wang Z Z, et al. 2003. The performance of atmospheric
component model R42L9 of GOALS/LASG [J]. Advances in
Atmospheric Sciences, 20: 726-742.

Wu T W, Yu R C, Zhang F. 2008. A modified dynamic framework for the
atmospheric spectral model and its application [J]. J. Atmos. Sci., 65:
2235-2253.

Wu T W, Yu R C, Zhang F, et al. 2010. The Beijing Climate Center

atmospheric general circulation model: Description and its performance
for the present-day climate [J]. Climate Dyn., 34: 123-147.

Yamazaki K, Shinya Y. 1999. Analysis of the Arctic Oscillation simulated
by AGCM [J]. J. Meteor. Soc. Japan, 77: 1287-1298.

JKRENEE, BIRZE, R¥, 45 2008, Uk RYHE L FGOALS_s1. 1 X4y
FEACEARFI LA B, [9]. 4544k, 66 (6): 968-981. Zhang Lixia,
Zhou Tianjun, Wu Bo, et al. 2008. The annual modes of tropical
precipitation simulated by LASG/IAP ocean—atmosphere coupled model
FGOALS_s1.1 [J]. Acta Meteorologica Sinica (in Chinese), 66(6):
968-981.

TRENER, FIRZE, Woeke, . 2011, BB S EL 7 XA FR KRR IR
BB [3]. KRE, 35 (4): 777-790.  Zhang Lixia, Zhou
Tianjun, Zeng Xianfeng, et al. 2011. The annual modes of tropical
precipitation simulated with LASG/IAP AGCM: Sensitivity to convection
schemes [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 35
(4): 777-790.

JARE, TAEE, TR, % 2005, 3T LASG/IAP KT FF i il ik 5
IS5 R0 [J]. A4 %4k, 63 (B): 702-715.  Zhou Tianjun,
Wang Zaizhi, Yu Rucong, et al. 2005. The climate system
model FGOALS_s using LASG/IAP spectral AGCM SAMIL as its
atmospheric component [J]. Acta Meteorologica Sinica (in Chinese), 63
(5): 702-715.



X A OB # 36 %
1206 Chinese Journal of Atmospheric Sciences Vol. 36

gpm
150

—50

— 100
—150
—200
—250
—300
—350
—400

2 JBPERATE 12~2 AT 100~20 hPa il E (as by ¢ BT KD LA AFEY (d. ev f, 4&HA0: gpkms BEFIFZHAL: gpm)
444i: (a) NCEP; (b) SAMIL; (¢) BCC_AGCM: (d) NCEP; (e) SMAIL; (f) BCC_AGCM. [I5%: #HMA%A 15 NCEP /) 2% i

Fig. 2 Winter DJF climatology of (a, b, c) temperature (K) and (d, e, f) geopotential height (contour line units: gpkm; color bar units: gpm) averaged for
100-20 hPa: (a, d) NCEP; (b, €) SAMIL; (c, f) BCC_AGCM. The shaded areas are the differences relative to NCEP
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Fig. 4 Winter DJF climatology of the geopotential height (gpm) at 200 hPa, 500 hPa, and 1000 hPa: (a, d, g) NCEP; (b, e, h) SAMIL; (c, f, i) BCC_AGCM.
The shaded areas are for the differences relative to NCEP
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