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Abstract The MJO (Madden—Julian Oscillation) simulation ability of the numerical experiments from
CNRM GCMs (General Circulation Models) participated in the MJOTF/GASS (MJO Task Force/Global Energy and
Water Cycle Experiment Atmospheric System Study) project was evaluated by tracking the eastward propagating positive
equatorial precipitation anomalies. The GCMs included a fully coupled simulation (CNRM-CM), a half-coupled
simulation (CNRM-ACM), and an uncoupled simulation (CNRM-AM) based on 1991-2010 data. The possible impacts of
air—sea coupling on the MJO simulation were investigated. The CNRM-CM showed the highest ability in simulating the

MIJO characteristics, in terms of the occurrence frequency, amplitude, and propagation range. The climatological sea

WHSHER 2019-05-09; PILEFALAREEA 2019-05-24

fEEREN BN, %, 1994 FH4, BEmad, ETENERGERSENT ARG E-mail: zhaoyuqing199433@163.com

BIEE  %f#, E-mail: lingjian@lasg.iap.ac.cn

BENRE P ERHEB TR E S U0 H QYZDB-SSW-DQCO17, [ 5K = I aliif 7 & BRI H 2015CB453200, EZK HAR 4
T H 41575062+ 41520104008

Funded by Key Research Program of Frontier Sciences of Chinese Academy of Science (Grant QYZDB-SSW-DQCO017), National Basic Research

Program of China (Grant 2015CB453200), National Nature Science Foundation of China (Grants 41575062 and 41520104008)


https://doi.org/10.3878/j.issn.1006-9585.2019.19052
https://doi.org/10.3878/j.issn.1006-9585.2019.19052
https://doi.org/10.3878/j.issn.1006-9585.2019.19052
https://doi.org/10.3878/j.issn.1006-9585.2019.19052
https://doi.org/10.3878/j.issn.1006-9585.2019.19052
https://doi.org/10.3878/j.issn.1006-9585.2019.19052

R VRS RS N A7 25 %

354 Climatic and Environmental Research

Vol. 25

surface temperature (SST) of the CNRM-CM and CNRM-ACM showed a distinct cold bias over the Indo—Pacific warm
pool region, compared with that of the CNRM-AM. The cold bias did not strongly impact the MJO simulation ability
compared with the impacts on the MJO simulation abilities of the CNRM-ACM and CNRM-AM. The zonal gradient of

the intraseasonal SST was significant in the CNRM-CM, with a strong positive intraseasonal SST anomaly to the east of

the MJO convection center and a negative intraseasonal SST anomaly to the west of the MJO convection center when the
MJO was over the Indian Ocean. In contrast, such a gradient was lost in the CNRM-ACM and CNRM-AM. The results
indicate that the impact of the air—sea coupling on the MJO simulations by the CNRM GCMs was mainly through the

influences on the intraseasonal SST variability.
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PR ZETTNIRS (Madden-Julian Oscillation,
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Weickmann, 1983; Murakami and Nakazawa, 1985;
Lau and Chan, 1986), A i Ji #1295 30~90 d

(Zhang, 2005). — MR, MIO KRB X i Al
RS RGERT N, REM S m/is ih
138 5 2248 45t (Wheeler and Kiladis, 1999), 7
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HOUE I ) MJO REAE (Lin et al., 2006; Hung et al.,
2013; Jiang et al., 2015; Ahn et al., 2017) . Lin et
al. (2006) PF Al T 25 CMIP3 ( Coupled Model
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Tracking) 77 ¥ X 482 2 MJO A 4] 3 47 1R 51 .
MJO B R 7 A B A MR s, BRI AR R e
ZAF IR MIO AN, [RIB A5 B Z AN 1 R iR 4
FE. SERAE, BB EESEEAEE (Ling etal,



R VRS RS N A7 25 %

356 Climatic and Environmental Research

Vol. 25

2017) . MIJO B B: J7 L W VE 4l A/t 4116 2 % Zhang
and Ling (2017). A& 3CH LATIE I MJIO 15 5 5
SERATALEERAZE (10 A 21K 3 D BB HLIX
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F145H 7 CNRM ASFARRAR R 20 F R0+
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f& 75 BE B . CNRM-CM #5 3 H 337 5 Y 27 A
MJO M, B ZFHEH AR, CNRM-ACM
F1 CNRM-AM #5 3 H MJO 1) /N 343 50 R 5 AN Al
8 Ao AW T MIO 4% R #E 55 8 MIO 45 WA JiE
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( W Zhang and Ling, 2017) . CNRM-CM 1 MJO
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Table 1 Characteristics of simulated MJO in CNRM
GCMs (General Circulation Models) in winter from 1991 to
2001
BRI H rMIO /441

[N AN FEIRE/mm dT PR R B/
CNRM-CM 27 3.69 128
CNRM-CM(weak)* 13 3.14 110
CNRM-ACM 5 3.18 91
CNRM-AM 8 2.83 86

* CNRM-CM(weak)# JRCNRM-CMAE L 38 B2 /N T H e AV R
FHMUIOBIE FE 5 R AR 732

BAEF R PPERIEET (B 1d#EA), X34
B MO B 7K S35 37 P08 1T v ) [0 )3 25 SR A
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(Bl le. 1gv ThIEED, I0UF 7 0] LB H
FAE MIO A8 AR A% 1) KR EE K S o [l U A
B S R TR UL 3 AN AR i) DUBEHL H 2218 AR
1 MIO FE/K S, LR B2 A =0 MJO A
B A A ANE (Ling et al., 2017). 1E P4 K
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1B A 5 P L 5 ) MO AN AE B o0 BT HR 5 EE )
i %, FATH CNRM-CM # X if MJO 58 % K F
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{E ) MIO AN CAGI R . 1% A CNRM-CM ## 2 H
EFT 13 4> MIO AN, X% MJO [1)-F- 35 58 FE DA
A4 B B AN T 27 S MIO AN & i 45
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AM R EE R, B4, CNRM-CM Az 13 4
5P B 55 1) MJO AN BRI AR R AE (B 1) 4
Rz AT A A A s R (B 1a) KRR FF— 3
BT LA R TH 2 T CNRM-CM [#) 45 AR 2 X 13 453
FERE 551 MIO AN &

AH A 5 3 B A X 6 IR 2 K E KR (Hsu
and Li, 2012; Gonzalez and Jiang, 2017). K JEH
OB (Li et al,, 2009) . &2 /KK EEE G
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Fig. 1 Time-longitude diagrams of (a, b, ¢, d) regressions (contours, intervals: 0.3 mm d ') and composites (colors, units: mm d ') of tropical

averaged intraseasonal precipitation anomalies and (e, f, g, h) composites of 5-day running mean (colors, units: mm d™") and intraseasonal (contours,
intervals: 1 mm dfl) precipitation anomalies of tracked MJOs in CNRM GCMs from 1991 to 2001: (a, ¢) CNRN-CM; (b, f) CNRM-CM(weak); (c, g)
CNRM-ACM,; (d, h) CNRM-AM. All averaged over 10°S—10°N. Day 0 is when an MJO track crosses 90°E. The dashed contours are for negative
values, and the zero contours are omitted. The bold dashed straight lines mark the 5 m s ' eastward propagation speed. The results significant at the

95% confidence level are marked by black dots
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Fig. 2 Composites of zonal—vertical distributions of intraseasonal anomalous wind vectors (u, w) overlaid with specific humidity (colors, units:

g kgfl) and diabatic heating (contour, intervals: 0.3 K dfl) for (a) CNRM-CM, (b) CNRM-ACM, and (¢) CNRM-AM when MJO tracks cross 90°E.

The dashed contours are for negative values, and the zero contours are omitted. The results significant at the 95% confidence level are marked by black

dots and black vectors
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Fig. 3 Composites of horizontal distributions of intraseasonal anomalous horizonal wind vector at 850 hPa (m s ]) and precipitation (contour,
intervals: 2 mm dﬁl) overlaid with specific humidity at 850 hPa (color, units: g kgfl) for (a) CNRM-CM, (b) CNRM-ACM, and (c) CNRM-AM when

MIJO tracks cross 90°E. The dashed contours are for negative values, and the zero contours are omitted. The results significant at the 95% confidence

level are indicated by black dots and black vectors
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