$40% 68 ¥ i i Vol.40,No.6
MARINE FORECASTS Dec.2023

2023412 H

DOI:10.11737/j.issn.1003-0239.2023.06.008

Mig-AtKEFFERERESRTRRENXER:
NEI BT R BN L

MHAY, ZREY, KR, kR

(LBEAEER L KB KE KL E, 5 0 570203;2. ¥4 A% 0,55 8 1 570203)

 E: FA 1981—2020 4 # E A £ B (CMA) #h 4 5 i 5 fE % 2 5 4 & .CMA K 55 44 %k
(CMA-RA) B M K A T 4] 8 FF 4 A %8 £ (ERAS) X NCEP/NCAR # 4 4 % £ (NCEP-1) , %t
tt. CMA-RA 5 ERA5 NCEP-I x{ # # — 7 v K F 7% 2= WA K 5 5 o A 4 A e 76 3 = & By & L6k
H LRI CMA-RAWE A, ZREFW . FARTHHRMAEFEMEL AT HEREXKEAR
KRG HE B R E A HE/E, CMA-RA F1 ERASL xH& B 3% £ 18 1 22 B 80/, T T B8 e 45
Bty 2= XA BB By Al o5 M85, B CMA-RA>ERAS>NCEP-I, 4 i i 48 K th i k £ R A &
fib B8y 2 B B AR5 — 5 % ,CMA-RA % ERA5 71 NCEP-1fF T s (Ext i b i B 9 %) B — R MR £,
HFCMA-RAEERASH = R& /N, FIARMAZBHENERX F KERE S . HE BB TN
4544, I 105°~160°E F 3 ty 3 £ % E #| @ % % ML CMA-RA 5 ERA5 % /) \CMA-RA 5 NCEP-1 %
K. CMA-RA Z Rt 5 # il 5 e S % % % & ¥ 9 ,ERAS Kk = ,ERAS & M8 & & 5 it A e 2 %
X % & % Y] ,ERAL 1 CMA-RA ZF= J A% R i 8 5§ AW A je 18 Z X RENCEP-1 %41, BiKkXRE,
CMA-RA Xt Z M8 R H 5 v i #h i A e 7 30 % A th 2 @ HL A 5 ERAS F2 NCEP-1 41 %4 ¢ £ L6 77,

HEERASH — B M5,

R : -1 AL AKCP 5 F AR 5 B AT JE K CMA-RA 3 il e 78 30 5 28 He 2 A

RES K S P732.3;P425.4'2 XEKFRIZAG: A

0 3%

7 AR 2 4 X 3 2 1K) P e 2R KU AR B A KL
AR KRB RS, © AL T R <
(Tropical Cyclone, TC) A& i 75 By #4 71 Fn 8h 11 2%
PFAA, 2R 2 75% LA B TC A I TR M . Fe 1
APGIL K7L b2 & TC AR R Iih BRI X R x5
T T — P b T 20 XURE 119 3% 20 2% DDA DG, P bR
S b 2s A R TC A 80% LA I 7E 2 AU i A
B, Bl A BUE A A TR & e, M 20 42 90 44K
HIIF AR, 95 BRI H AR 65 )5 St T Bk
SBORHR AT TR IR — R AR ER KA

s BHA: 2022-09-06,

X E %S :1003-0239(2023)06-0078-12

Mrrs il o 5T RS2 B BB R AE 22 KUY FF AR K
HE TCIHsh iR T E A R p R . B
W, VU AL AP s 3R RARZ A M T TC A Y 5
RRRJEF G A, A 3HHR 5 T WAl A 7,
IR 2 P 98 — P B RSP P52 e TC I 8l 32 209 3¢
PO N2 X5 T SR At A4 i IR U Ui B2 L e
A8 FP R Z KR B N 0 3 XU AR DA i e J= e
SR BEBRIE A AR A A7 SRS, = KUK ] fiE i
i 5 e IR B AR LA T B A B A A 22 R I
77 0 TC B9 A U (T 5 #9400 2R 40 s, vl fig
3 1o 2 AU PR 8 5 R e X 2 A Jon i T
J TCEH, b5 2 XU AT 5 19 1E T A il i 7 o 2 ity

EETH: WA ARSI S TS H (4230N319) ; h EA G0 & £ B85 LI (FPZ]2023-103) ; i F 4 4R BAR$E T3 H (hngx

SJ202106) .

ERE® I MR (1987-), Lo, G TREIN, A L, 8 SR UBRGETHHRIFMATIE TAF . E-mail:18876777858@163.com



6101 THRS 28155 « Pl U — P RV 35 2 DR B G 5 Rl SO AR 5 2R AR [l EE BT BB [ 79

Peahhnagny E 2R IEM . - LT R A
RS B A B S AR AE I W AR B AR AR BR AR R
RSO 2515 PN R 37 FRAIE DT, 33X SERRAE X TC (1 A Bl
A7 R TR R AR A LA AR K R 5 e
SV L B XA R YT 15 P50 KT AR e A I T i
X AHE I, TC A B A7 I AR IR, o B B, JF
Sy TAE 130°E He 1n] 5 111 >4 2= KURE 3 8 4i 74 i AL
POIE RV VE 128 TC I Az WAy & F A% 31 #% 42 LA fig
PO bR 3, ) T e AR e X

2013 4 11 A 1 [E < 4 J7 (China Meteorological
Administration, CMA) B JifF il 1 v [ 25 — 10 28k
R ARG T EE 4 BT &R 48 A7 L (CMA's: Global
Atmospheric/Land Reanalysis, CMA-RA) , T #% 1 #H
Kk 55 B X [ AR A3 A 7 i AOR  JR TEE
CMA-RA il T B 22 7 WV DX 114 90 X0 000 50 41
TIEEE RS AR W R AR A A NE Y,
2 F AL LRGP R 20 T VA LT
PR — AR 0, 5 E R =40
KA b B A 24P, HATA A5 L
WAl T CMA-RA SR Z R 7™ b A b [H Y 38 F 1 .
SAKEE , CMA-RA BB AR 47 s e v (] Fifi b <
T 7K B I 25 A A AT A B K A T Y
T P i A S O T RO A R A R O
(European Centre for Medium-Range Weather
Forecasts, ECMWF) 2 5 Jit K < 7 43 #1 %% £} (the
Fifth Generation Reanalysis, ERA5) 13 [ [#] 5 ¥/ 5%
0 0> (National Center for Environmental Predic-
tion, NCEP) 4 “< ¢ Tl U] & &t # 7 #r (Climate
Forecast System Reanalysis, CFSR) %% k24, jiij H.
CMA-RA 4 s i 7K 58 £ A5 401 5 000 {1 174 g 2 B
N R AR R AT AR s 76 T 8 e i b 2 SR AR TR
fiE 77 1 19 2R B AL T ERA-interim % £1%, CMA-
RA UL BEF LS b A A H e [5] b R A G B 14 S0 728
AR, Wb J7 A ) 2745 4 B B A AP0 B A -
UL P P AH SR B s L i 7 L TR LR
At Al ST R X5 b DU i 22 28N, 55 4%
WA DB FE A T CMA-RA ST 4 W b X KR
TLAFE Y 20 EHE T, 46 H TR A T AR X
Z2 WIS AR , PR S o SIZ P ) A 7 R 3t ) ) e B
ol &8, 9 B A 5 ERAS Rl CFSR 24 1 % BILfig
PAL

H i 1 & A B 75 P4 CMA-RA 78 7 XU
5, T T AR R TR R
AR, AR SR A —E 22 R, B T
il EATR SR BRYE . L, AR SC R FEIR AR
T = VG b P 2 URE AR i S H: 5 g T TC i )
)¢ & , [A) B 38 i X PE £ CMA-RA 5 ERAS,
NCEP A1 3& [# [H % K A Wk 5¢ 40> (National Center
for Atmospheric Research, NCAR) 14 T 43 #7 %%
(NCEP- I) Xf Z= XU Y R I AE /1, 71T CMA-RA Y
T8 FH RN N R L R A A O T AR 4 T B 4
(4 5 T Sk A R AR A BT B 4

1 #R57*
1.1 &

A SCRT SRS . DTC ¥EREJH T CMA |
165 6 KU 5 T 1) CMA-STT 34 S fi 1 I 42 5090
L B EA S TCHR6 hiy .o 24 B R
A TS s RPN a5 SN RTINS & (AR WA TS S P)
CMA-RA 3k Z H KA OB R IE T E A
S5 B P, BT NCEP & BR iUl & 4o i 45k
Z 45 5 %1 F1 GSI(Gridpoint Statistical Interpolation)
=Y AR oy AL R G RIG , 5 A RS B ROk
AL, B RAE T 58 25 F0O0 00 AR i XL = T AL ¢
Bl R HAE R WHLIX . QERAS 4R K F43 7 %
Bl o (4)NCEP-1 23R K% H B Arvikl . &4
HrepHRY fa] 2 28 W4 1,

W52 7 51 hy 1981—2020 4, i B ok &3 4F 7—10
H, B TC TR shid BRI, DL 1991—2020 4F KR

®1 TEBSMBEEELSHNAE
Tab.1l Brief introduction of the basic parameters of
different reanalysis datasets

e Kl I ] KE R ‘
HE i P o I 1N G
KW ABERM AEEE BK

34 kmX

CMA-RA  CMA 1979455 4
34 km
0.25°X

ERA5  ECMWF 1 0.25° 137 19504EFE4
NCEP/ 259%

NCEP-| 6 28 19484FE4

NCAR 2.5°




80 e

FT 404

TSI o N ARIE TR EE 20 B i —Z0: ,
FHRUER PR (B 5 K AS [R50 BT 9 RH 4 1B 22 0.5° X
0.5° /K43 HE%

12 FEXEFREEN

52 1o 25 AU T A 1 - P b RO 2 XU
SR XIS P 5 R ra TR X (105°~120°E,,
5°~20°N) . P4 Jt K ¥ # X (120° ~160°E, 5° ~
20°N) , o PG b IR SF- P 4l X 343 DR 7 B (120° ~
140°E,5°~20°N) fll 4 B¢ (140°~160°E, 5°~20°N) .
JE U XURE i B2 4 B30k S5 X Bl 850 hPa 1E A X
03 BEAE 007 28008 o 2% XURE AR A o5 48 %50k (105° ~
160°E,5°~20°N) i [l A 850 hPa )= - il £k (< ol Xl
TRL) AR ITESRE . X R LA & HR 50k
(105°~160°E,5°~20°N) i3 il N 452 B b IE AT
103 B foe RARL T 26 B -2 1

1.3 TCHXENX

FE SRR R iR TCHRECH TC O i ARSI TC
S M) DX 358, (T g 40 oty e, AR 468 8 T i) 2138 2 S IRF IR
1) TC &t R0, A 46 P IR B KU (iR By
U |5 KU £ JRURI R B 15 R 52 i e 8 TC At
BUOR TC AL HEA (106°~114°E,15°~23°N) Ju Hl ik
2N IR TC % 2 m

TC 2 1 3h it (Accumulated Cyclone Energy,
ACE) J& — it Ak R AR B 52 i 10 (1] TC i 2l o
9 B, A8 SC L ACE SRAESZ A IX 0N TC 135 3
SREE . AN TC B ACE /& Stk A S0 [X 385 9 JiE
KPR B ARG (X >17.2 m/s) I TC, HikE
SLIN [H] PN B 6 h e R RS- 7 Y SRR, i TC
IR AR T B R SALA St T 2455 TC IR i it
B ACE i K55 A A5 L , 28 5% DX 38 1) ACE 2 B
AR IS B R A e DX 8l PN 5 B2 8 B AT XU B LA
YRR TC B ACEFME ., AN

1 &L
ACE= L33V
N,':u:l

P N Ry AR L BEE AR X8 TCAREL, T
SR HEAS TCAE R M X3k P e KRG =17.2 m/s (3 080
B, VR X3P A TC AR TS 2 ) 5 R XL i
143 5910 A WL K6 R TC A A 2 4

I FH 23 1] #H 56 22 %8 . Pearson I [8] 4 ¢ 22 %% . 14

Ji Hi% 22 (Root Mean Square Error, RMSE) \ 2 {H %%
GET R 56 2 BUE 5 PEAN AN (6] 988 R AE 28 XURY R AIE
MY PERE .

2 HERMN
2.1 SRE=E 5 FRHEHE

MAS R GERE 7—10 H 1 1 - P AU K- 2= XU
0 AR AU S A (WL IR D RTE L AR #E 7
e T = P4 A V- 2 RURE 9 AR 23 (] 7 A ik .
P — PG AE R T M DA 7E — S AR P IR ) AUBE X
T T 5 , He v g T A U RSP 7 Bt Ul =i
TRk 5 A A, , 7 g VA P S 0 2R S v bl E A T LA
AR S TE R 103 B B AN i {ELIXC, PR i
R B JZ A B A 4 50 5 WA O ms 2 [i] XL
AR ZE VIR AR B X AR ZAb7E T

120°  130°
a. CMA-RA

150°  160° 170°E
¢. NCEP-I

=20 -1.5 -1.0 0.5 0 0.5
T« 7 HE Sy 2 XU RS ] DX 59 T, BEL 522824 O mds 114 850 hPa 25 1] )
SRR
El1 H#4E7—10 A V34850 hPa il (i 4k , Sufi - m/s) il
850 hPa FHX I 1 (I15% , 5057 : 10°%/s) %] L

Fig.1 Comparisons of climatological 850 hPa flow field
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different datasets



6 11

THRS 28155 « Pl U — P RV 35 2 DR B G 5 Rl SO AR 5 2R AR [l EE BT BB [

83

O3 XSSO TR, AN [R) ERH B e H 1 i 1 2 XU i
JEE A RN T AR A EL A A BT R 2 R 25 (H K
PR 9 2Z ] B4 s [R]AH DG 52 B0 38 1 0.05 /Y I & PR K
SEAG B, Hodh CMA-RA 5 ERA5S ERAS 5 NCEP-|
PR ) AH ¢ R AR, K T 0.93, CMA-RA 5
NCEP-1 (1) Fisf [H] AH 3¢ 2 ZOH XS B/, A K 0.87 5 79 1
75 X R i B A, 5 P CMA-RA>ERAS>NCEP-1 [
¥ AE , H 9% 2 ] RMSE {48 X , CMA-RA 5
NCEP-1 1922 555 K ,RMSE /14 0.35 X 10%/s, #H
Z T RTRV G S B 1 P b RSP 1 2 XU i 52 4 5K
P 728 AR R LA A e ) — B0, T P ) A B ] A
KRBT 0.95, ¥3d 1 0.05 1 i EE KA s &
T2 18] RMSE {EAH 25 AN K, 458 B 1 23 IXURET i i 2 (HL
B AR /N o T3 A0, R 22 ) S5 L 114 g e 2 XA it
F14) 2 57 B FoF [i) S A 2 9/ N P AR AR R, BDAS [)
X} e 1 2 DX 55 32 11%) 220 T At e 0 1) A AR PR AR
TEAHFAIE
222 ZEAE A A,

M 1981—2020 4= 7—10 H 4 i -5 Jb K P12
WAE A A 2 i B AR Ak B (LB 4a) , AN TREERHIT
FEAF F1%) 25 JXURE AR e i I st 0] ) 728 £ R AE EL AT 4 v
B — S50, R I 22 ] 9 s ) R DG RO T 0.95, 158
it 0.05 1% 1 2 PE KA 55, CMA-RA 5 ERAS [ 4]
e fe e (H1 96 2804 0.98) 5 B 112 18] i RMSE A
i@t 4.8°, Horf ERAS FIl NCEP-1 1Y 2% St /)y, RMSE
{2} 2.9°, CMA-RA 5 NCEP-1 {1 2% %% K , RMSE
ik 4.8°, CMA-RA Z4F- 2= KR A< fif 55 E AR 4 ERAS
HINCEP-1 B i 75 , 76 # 4F 1K )2 0 m/s & [n] KU 26 11y

— CMA-RA - == ERAS == NCEP-1

1451 "

1351

FAATPE

125}

115=

1984 1990 1996 2002 2008 2014 2020
E

a. #Rfig

% 4

CTEIA AN

23 [0 43 A BRI XA RRAE . 5 B R XU 5
FEZALL AN [R) B2 Ak 2 ] 2 XU A4 il i 7 25 S5, 22 0k
INHAEAR R AR AL ARAE .
223 ENERACALE

AERT T 2 IXURE iR 5 R0 A A A5, A [) e 22 i g
T 1 — PG U T 7 2 XU e A Ao i e A ] ) 2 AR
HE R — AT 522 (ULIK 4b) . CMA-RA 5 ERAS
2 A R A B BE T R] 52 B R 0 S AR AR,
F%) R TR AH 56 22 800 0.85, 3 1 0.05 Ay i 2 MK P-4
¥, CMA-RA M &% ERAS5 i % , RMSE 24 0.5°,
NCEP- | 5 i/ 11%) 25 JAURE g A7 B I FsF ) 1) 38 3 it
BN, B 5 CMA-RA F1 ERAS ZI il 1 B b0 5 25
BK, 5 CMA-RA  ERAS i i} ] A 3¢ 2 805 9 N
0.53.0.64, #4381 0.05 1 i ME K A5 . Bk
NCEP-1 Jir Z| il 1Y) 2% XUl 5 CMA-RA . ERAS fii b,
HRMSE ¥ 110.8°,

23 ENEEELEN

DNHAE 7—10 H AT I BE U 5°~20°N ~F- 14 1)
25 ) — e BE S 1T R B (DL Ba) | B - P AL K7
=25 500 hPa LA T f XF it Jz i A2 DA TE AH D 6 B
S X R X 2SRRI SE R A
AR X 5 B R E X A H AE 700 hPa LR, AN 1IE A
XoF 104 B 15 (8 X (0.6 X 10°/s) = %43 4 1 110°E il
125°E Bk, A AE 120°E B 35 B /N DX AE AL SAAH R0 B
[X ;500 hPa L = (4 % 3t J2 15 )2 kg B R X i B2, i
T2 UM X 2 0 A AR . DAAH X 36 B85 7 105° ~
160°E V-4 (1) 43 [v] — ey £ 791 T (510K (ULIEI Bb) , % it

— CMA-RA ---ERAS

ers NCEP-1

1984 1990 1996 2002 2008 2014 2020
A
b FILALHE

AR GERE 7—10 H B iE— PGP U AR (s R L A B A AR X L
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trough from July to October among different datasets
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Tab.3 Comparisons of the characteristic indices of the South China Sea-Western North Pacific monsoon trough and TC

frequency affecting the South China Sea, Hainan Island from July to October among different datasets
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Tab.4 Comparisons of the characteristic indices of the South China Sea-Western North Pacific monsoon trough and TC

activity intensity affecting the South China Sea, Hainan Island from July to October among different datasets
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Monsoon trough of the South China Sea-Western North Pacific and its relation-
ship with tropical cyclone activity: a comparison of different reanalysis datasets

XING Caiying"?, WU Sheng’an"?, ZHU Jingjing"’, HU Deqiang"?
(1. Key Laboratory of South China Sea Meteorological Disaster Prevention and Mitigation of Hainan Province, Haikou 570203, China; 2. Hainan Province
Climate Center, Hatkou 570203, China)

Abstract: Based on the 1981—2020 data of the tropical cyclone best track data of China Meteorological
Administration(CMA), CMA atmospheric reanalysis data (CMA-RA), the fifth generation ECMWF atmospheric
reanalysis dataset (ERAS) and the first generation NCEP/NCAR atmospheric monthly reanalysis dataset (NCEP-
1), the performance and applicability of CMA-RA in describing the South China Sea-Western North Pacific
monsoon trough and its relationship with tropical cyclone activity in the South China Sea are analyzed, with
respect to the ERAS5 and NCEP-I data. The results show that : Different datasets consistently represent the
characteristics of obvious low level cyclonic vortex feature in the South China Sea and western Northwest
Pacific, and uniform distribution in the eastern Northwest Pacific, CMA-RA and ERA5 have a little difference in
describing the low-level vorticity. Different datasets have a high correlation in monsoon trough intensity, the
overall intensity pattern is CMA-RA>ERA5>NCEP-I, and the intensity of the South China Sea monsoon trough
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varies greatly; The depictions of the eastern extension point have a high consistency, where that of CMA-RA is
further west than those of ERA5 and NCEP-I; The descriptions of the north-south position have a lower
consistency, the difference of CMA-RA and ERAGS is relatively small. All the datasets depict the vertical structure
of strong convergence in the middle and lower layers and strong divergence in the upper layers of the monsoon
trough region, and the difference between CMA-RA and ERAGS is the smallest, CMA-RA and NCEP-I is the
largest in the vertical cross section of vorticity averaged over 105°~160°E. The monsoon trough of CMA-RA is
most closely related to tropical cyclone frequency, followed by ERAS5, the monsoon trough intensity of ERAS is
most closely related to tropical cyclone activity intensity, and the monsoon trough eastern extension point of
ERAS5 and CMA-RA have closer relationship with tropical cyclone activity intensity than that of NCEP-I. As a
whole, CMA-RA has comparable performance with ERA5 and NCEP-I in characterizing the monsoon trough and
its relationship with tropical cyclone activity in the South China Sea, and it's highly consistent with ERAb.

Key words: the South China Sea-Western North Pacific monsoon trough; reanalysis datasets; CMA-RA,; tropical
cyclone activity; comparative analysis



