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Abstract The chief goal of this article is to explore some changes in tropical atmospheric interseasonal oscillation
(ISO) under the background of global climate warming. Because the greenhouse gases (CO, is devoting maximum)
increase results in climate warming during the 20th century, the impact of global warming on the ISO is explored by
means of the numerical modeling by a coupled GCM—FGOALSI. 0_g, which is developed in the State Key Labora-
tory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics (ILASG) , Institute of Atmos-
pheric Physics (IAP). The article is divided into two parts: the first part is to investigate the changes in tropical at-
mosphere intraseasonal oscillation feature simulated by the coupled GCM without anthropogenic forcing (e. g. natu-
ral variability), the second part is to investigate the changes in tropical atmosphere intraseasonal oscillation feature

under the global warming background induced by CO, increase (e. g. anthropogenic impact).
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Based on the control experiment, CO, doubling experiment with coupled climate system model FGOALS1. 0 g
and NCEP/NCAR reanalysis data, the influence of anthropogenic activities on fundamental feature of the atmos-
phere intraseasonal oscillation as well as its interannual and interdecadal variation is investigated. By means of com-
parison between model and observation, it is found that (1) the coupled climate system model FGOALSI. 0_g shows
ability to somewhat extent to simulate atmospheric intraseasonal oscillation, for example, the region where 1SO is
active in the global, the seasonal variation of center with the maximum ISO intensity and the seasonal cycle of ISO
intensity. But the coupled model underestimates ISO intensity and the simulated ISO frequency is higher than the
observed one; (2) the fact that the observed ISO intensity in the active region is strengthened and the extention of
the active region is enlarged during the warming period may not resulte from CO; increase induced by human activi-
ties, it may be the interdecadal variation of atmosphere intraseasonal oscillation itself; (3) the increased (decreased)
tendency of ratio of longitudinal eastward-propagation (westward-propagation) ISO energy may be attributed to CO,
increase induced by human activity; (4) since FGOALSI. 0_g shows deficiency in simulating the observed period and
intensity of 1SO, it is difficult to prove the observational diagnosis result that the tropical ISO wavelet energy is

strengthened and ISO period range is increased during the warm period and opposite changes during the cold period

with the coupled model FGOALSI. 0_g.
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Fig. 1 The spatial distributions of 200 hPa velocity potential ISO intensity index (ratio of variance of ISO to total variance)

in different seasons (58 year mean) based on 60 year FGOALSI. 0_g control test simulation. The shadow regions are the ones

the intensity is above 0. 42
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55, B FGOALSL. 0_g & ULl 1SO i
BRIXTESRE LRSI . X5 B ARAL R BLLL )45
R—H X4 RUH FGOALSL 0_g fi& B
ABURY 1SO 7R3 ik RS . ©5 CO,
WRERRIEIMIC R . E—EXF LA 1 5 2, R

PR LAY B AR A2 AR DL S CO, ¥ BE R iy AR DL
AR B T2/ 22550, dn CO, MR n
ARBUT YISO 1EFHZ= HE B ARZFARDL T B 58, 1
CO, HREEHTIARDL T 1 18O 7ERK = b 3 SR8 R
DU RS 5, SUAT 5 & M2 A=K, /)



41
No. 4

ATRERAF . KT ARy OB T 2 BRAZ IR A 520

YU Yong-Qiang et al. Numerical Simulation of the Intraseasonal Oscillation Part II. Impact of ... 581

B B CO, W BESE I 1SO 58 K2 A3 F A 1
B SRANY AT

FESCHRL 26 15 ARG 1948 ~ 2003 4F Bk M 1 F-
BT o B P WL A B B 1948 ~1976 1Y
Sl A v B B 5 1977~ 2003 AR 9 I 2 B B
FAT o3 T v B Be (P 3) i 12 B B CT&T 4)
AR 2241 1 A BROR R 1SO 5 5 1) = 8] 43 A
o s 304 B9XF EE AT AR B, i 8 B B R
1SO Tei8 256 B2 /N I 195 R XY FBL 47 HE O v B B
Ko BAAAET TR, EKFTrHE, 254
W, ERSE a4 RS- R . R ISO 5
JEE 45 T IR DX T A DR/ N TRV A K

& 2 AP 1A Lo BB 25 SR 0F A
P2 S o AT A5 AR H B 2538 . BRSSO 48
JEERIIS R XY R RN v AT 5% . AR AL
SRR, 5 B AR AR BUAN L, CO, W EEH T
I 1SO 56 B2 FIE N I 3 A W] 3 58 A e fit ) » (A
1 CO. e JBE 3 i B UM A2 12 A fEAS 2 5 2K
ISO 15 BRIX A 1SO 5 J8 4% 55 F17 F 97 R 9 B [
2 s ST & 55 I [ B & 18 15O 3 ERIX
F18 588 2 ML L ) A A 22 3 A A 3 i) 7

TESCHRE26 ] FATIHTFE TR B AR R L 4,
A7 1SO 5 FEAT W] 1R 47 B -5 AR A QBR A2 1 - A v 5 B2

90°N
60°N 1

30°N PR

60°E  120°E 120°W  60°W

0°

180°

EQPL Do #
30°S1

60°S 1

Jul =

90°S

0°  60°E 120°E  180°  120°W  60°W

0°

FEELBY B » 42k 1SO i B , 7% BR DX 3 B I 3
FEEUG B, 4k ISO 58 B 55 , 16 BR X Y8 [l /N s FR A7 7R
TS AR XM AR B, FRCRI R
IRTEALILRY B SR AE R T 4Bk 1SO AT By BE A 28 1k
FRIE 5 75 1 AR 52 45 Rofa 4 — 30, O A2 i, 78
AN B N S5 | S Y 4 BRAE IR 52 0 A I 0 A
UE A SRAS 2T 43k 19O [ B 5 AE7E X FpAE L br
Ak AT RE S CO, WL BRFZE N F B0 e 2
TR A2 W Y S0 25 R v fi 2 B B RT R 1E 4 Ak
FEH SR B B, W B BoAH S« i = AR A3
A=A 1SO FZEBR X A 1SO 58 2 38 58 N7 [l
T Re R
3.2 XEIHEAS SO EBEHET LRI

O I N W =) - 1 (1 1 S (1 i e
TR — NI TR 7 B RS A4 1 E
L RATRI B 25 355 7 ¥ 98 T 3 SR AR 3 I
ISO MAERBRFIE R AE AL . KR BLES M AR AL B0 1E 1~6
W Z FZEAT IR RE AT LU SE A Y5 — o1y
R AFTE LT T RS

K 5 & F 1948 ~ 2003 4F 4t 56 4F NCEP/
NCAR 3% H 43 #1 %E8E o3 B 45 21 1 38 75 -1 4F ok ok
TEHLIX (10°S~10°N) 45 [ AL B 16 4% 1~6 2
ZET PR RE BRI HU(E AR PR e 26 eAXR

60°E  120°E  180°  120°W  60°W

ol

30°S1

60°S 1

Oct =

90°S

0° 60°E  120°E  180°  120°W 60°W  0°

B3 2 BBt 200 hPa #RBE 4 1SO SREEFEA R 2 1Y 2S [ 43 R 1 . BISEZ At 0. 55 Y X 5
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