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Abstract As the atmospheric component of CAS-ESM1 (Chinese Academy of Sciences Earth System Model, version
1), IAP-AGCM4.1 (Institute of Atmospheric Physics Atmospheric General Circulation Model, version 4.1) is being
developed independently by Institute of Atmospheric Physics. In this study, the authors used TECA (Toolkit for Extreme
Climate Analysis) to identify and evaluate tropical cyclones (TC) over the western North Pacific simulated by IAP
AGCM4.1 from 1979 to 2012. The results show that IAP AGCM4.1 can reproduce the spatial distribution, track, and
source of TC reasonably well compared to observation data, but it underestimates the number of TC, with only 36% of the
observed tropical cyclones over the western North Pacific simulated. Further analysis using K-means clustering revealed
that this underestimation is mostly due to the model’s inability to reproduce northwestward-turning and westward TC. For
TC with westward—northwestward, westward-turning, and eastward-turning tracks, the numbers simulated are
approximately 39%, 48%, and 85% of those observed, respectively. Moreover, the correlation coefficients of the seasonal
variations between simulated and observed TC can reach 0.91, with duration biases of roughly 1-2 d. IAP AGCM4.1
performs well in simulating the tracks of the westward—northwestward and eastward-turning TC, with relative biases
ranging between 1%—5% for the longitude of the centroid, 4%—16% for the latitude of the centroid, and 5%—15% for the
latitudinal and meridional standard deviations. In addition, IAP AGCM4.1 reproduces the evolutions of environmental
circulation and subtropical highs quite well during the lifetime of eastward-turning TC, with the simulated strength and

area indexes of the subtropical highs highly correlated with the observations (the correlation coefficient is 0.89). The poor
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simulations of northwestward-turning and westward TC are likely due to simulated biases in the subtropical high.
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Table 1 Average centers and variances of six categories of observed and simulated TC averaged for 1979-2012
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Fig. 1 Tracks and strengths of (a) observed and (b) simulated tropical cyclones (TC) over the northwestern Pacific during 1979-2012. TD: tropical

depression; TS: tropical storm; C1-C5: storm levels 1-5
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1979-2012
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Fig. 6 Composites of circulation anomalies (arrows, units: m s ) and geopotential height anomalies (shadings, units: gpm) at 500 hPa for the sixth

category of TC observed for July—September during 1979-2012: (e) The strongest phase of TC; (d—a) the first, second, third, and fourth day before the

strongest phase; (f-i) the first, second, third, and fourth day after the strongest phase. The black lines show the climatological positions of 5880 gpm;

the green lines show the composite positions of 5880 gpm during TC duration

Kl 8 N5 6 2% TC ERHT 4 KB TC VH T8
Az o JE TP B v e P R HSORT | = T AR AR B
Kl 8a KAATEES 6 28 TC K AHT, & A48 # th
BRI oy R, RS R AR EE TC K
ARTEE N R, MR RERE XA F T
6 TC JaskmdbifEit. 28 6 28 TC RAEKEW
6], BT ICBR A DL R RR LR bt Rl v
FHEARA WSS, 7556 8 RIEAIABIRAE. BE)S
Rl AR AN R SR, BRI SRS . B A
maE, BAENLER (E sy 50l-+2vsa,
A e o 5 A THD RR AR 4K il 2R 10 A 5% &R B ik B

0.88 1 0.89, 5T 99% {5 FE 7K 1) i & 1 A 56 o
R, BT 628 TC KA. KB K
WMH S A R RBLEE 77, X ] g 2 51 0
%6 2 TC BB S (1 )5 A .

4 BHE5iTie

AL HEE T 0.5°0 HF 5 ORI R X TAP
AMIP4.1 /£ 1979~2012 F B LR, FIHEHE
A8 5 ) S 58 = O R — SRR o % o A TR A
(TECA) LLJ K- KTVl A P Ik
KPR BB EE /1. BT S, AP



5 341 JABS: HeT K-SR FTEN R ST TAP AGCMA4.1 5 7 Jb K- B e (R B4 T Ay
No. 5 ZHOU Ying et al. Evaluation of Simulated Tropical Cyclones over the Western North Pacific with TAP ... 1151

60N =
VU
40N —

IOV I
o

20N - - 20N - -

60N

4N TN [

)
20N 20N =
N

60N

4N 4N o -

20N - - 20N o

K7 R 6, (BB R

Fig. 7 Asin Fig. 6, but for simulation results

AMIP4.1 HE05 5 R HLFE B0 6 JE AP TC (125 1]
O3S B S A R, AR TC R E S
B H A AHEAS, AU I TC S H 1 36%.
B EREITRE, BT 1R (T
P R 52K (PHATR) TC HEA KA BIGE

T TC M ECA ZDIM ) 10%; XT3 3 28 (i
HPE—7464T %) TC WAUEBLINH 22%. T X T 28
2% GR\IE—ILITIO. F 4K (FFZ I
M 625 (HEEM2) TC, MR EA —E KR
A& 77, TC B AN HonT 43 7 3K 2000 1 39%.
48% F1 85%, H AU 1) 2= 15 22 4k 5 WM ) A 56 &
HAE 0.89~0.91 2 8] GEIL 99% 15 fEKF). 1
KAES AX T4 20 56 4 28 TC MUY — e
FEARAY, TIXATES 6 3¢ TC MBS 8 H 1431w
AL, HARE A SWIEC R . BT TC
A i AR AR R A AR T TC AN, i R

ZE 1~2d.

BRI TC B4R S, B0 58 2 2828
6 2K TC [N B2 A B BB, H B 400 Y
TC Jii 048 5 AR ZETE 1%~ 5%, 04 £ 1)
W ZEAE 4%~ 16%, 24 [a) by AE 22 B9 B3R 2 18
5%~15%, TC B4 K 1~1.2d. 1M
BEAT T2 4 28 TC BIBHAL B Imdb, A= & 3
K, R IRELRE 14%~40% KA. Hhoh, fR
AR TP I T 55 6 28 TC KA. K WA & & i
FRIBFA TC ¥ T2 a) g v (1 PE R, A R R
SEPEFIHANE S 6 2R TC KA. KIBILFE AR
& H AR R AE, 5 U AE D% R ks F
0.88 £11 0.89.

P28 1 ZRAIEE 5 2% TC HAURE e =T
A 2 F T X ) R AR /N PRI AR AE — 8
ZEo P9l TR 7 H (B 5 K TC H



XA B % 44 %
1152 Chinese Journal of Atmospheric Sciences Vol. 44

P ERZ A M8 H (55 128 TC K
REZMAM) BIEASIESAME. LA, Bl
(f1 7 F B A W 4R, E v R R A m A T
I SAA R, XA TCRMEBZE 5K
TC (K 2e) MR ISHIEI T FEER TG
WAL, AR S B AT A AR AL O B UK TC.
AL 8 7 il e VL w2 L ) Y2 2 i 7

irg, AFIFHIA TC Jb L= E Rl
BIrEEIL (B 12K TC), TAHEFMTF TR
REMEETE (BEIIE 3, FE3REES
K TC AL, WETCHEE. RELRES
TERRE R AT RESRAL, PR s R 22, P RE
it R A T4 3 28 TC B R R R 2 —
SR, @ e A0 22 36T TC B U i 22 F) L A4 57 ik

04 F— [ T T 7 3400
el 03 @ | Intensity index anomaly | 300
F ) E =
E 02F Area index anomaly fo0 %
s 0] 3100 2
N 5
E . - — 0 é
> -01 3-100 £
J2 ] ©
g —02 3-200 ¢
E o3} ! Elg
| L 1 T N
et 0 5 10 15 20 25 400
Day
04 — I T T 7 400
> 03p® | Intensity index anomaly | 4300
© E > ] >
E 02F Area index anomaly 200 E
c £ E £
g 1100 ¢
= - E 0 é
=] 1-100 2
j E o
5 4-200 g
= 3-300
400
20 25

K8 1979~2012 4 7~9 AT (a) MM (b BHLEIEE 6 28 TC KB K RIMIA PG ALK i@ #AHY i R0 S AR R H e . 1
ABBRIK 0 RoR TC RKAERKR, —1 %o TC RAERM 1R, 1RRKRAER 1R, PLLHE
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