—_

[\

4

(9]

O o0 3 O

10
11
12
13
14
15
16
17
18
19

20
21

BEEFEE/RIFBAMPENE K72 E R
FIRBURESHERAREKFERERKR -

WAL, A, XA

|l BFRERIBARFAEKREATHERALIRE/AGENELMERSEREEZRE/AL
KE TR T 5 6 b B A3 0, B 210044

FEE: B2 T 1979-2018 4= A [ /5 7 HE 24 s F 7K Bk NCEP/NCAR #11 ERA-Interim
AW EE, oW TESHEB SR CRIRE R 3848 84000 4 XU IR %
(Quasi-Biweekly Oscillation, QBWO) = EFA (FEHEET A 58 WFEFRAR
W5 o E R 2 2 R R, IR RIS o VAR 0 A P AT AR, . A5 v i
QBWO 4EFRa8 B {3 4F, KT LARGHL X B 2R (/K % 5 s R R QBWO s 2
FIEMSE. fEm R QBWO s fmIger, TLiEH X At m b X (K 55 S AmR 7 2
fio BB MriER, fEm R QBWO S M (59) 4, T I FihX
MRS EZ T NG S EERIONATE (T J5rERIRE, P RgEEEE
MIZEVTNE T EERIUNAM (FR) 7 AR IRHE, BARG T (FEdb) 1%
M55 5 mairg (PR MG S ILRVER SR EAR R 2B, K4
FErRTE (AL J7 &R QBWO 15 5161 R Rififs (s R 585 7H
K, HEAgHXrE (M) AFNESSIREEN (D £NESILEEL%
e vh (P 7R, AT K

SRBRiA: Hm R, AR, WEXURIRY, ERRARL, FRKEE

XEHS:  doi:10.3878/j.issn.1006-9895.2108.21106

WREH® 202146 H24 H  WERHKREH

F—EE WA L, 1999 F A, FENFF ARG 307155 7. Email: 284991062@qq.com

“BWAEE X, Email: yangsy@nuist.edu.cn

BB E VLI HRRIFEESTIH (BK20210660, BK20191404), #H i PR IR 55 [E 5 &
ROSEES R (b E B R R AU TSGR (LTO2116), H K HARFL ¥
B TH (41975048, 42075032), YL 7544 K% A G Gk Il 25 o Rl 50 H

(2020103001325

Funded by Natural Science Foundation of Jiangsu province (BK20210660, BK20191404), State

Key Laboratory of Tropical Oceanography (South China Sea Institute of Oceanology Chinese

Academy of Sciences) (LTO2116), National Natural Science Foundation of China (41975048,

42075032), National Training Program of Innovation and Entrepreneurship for Undergraduates
(202010300132)


mailto:yangsy@nuist.edu.cn

22

23

24

25
26
27
28
29

30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

The interannual variation of the quasi-biweekly diabatic heating over
Tibetan Plateau during boreal summer and its relationship with

rainfall anomaly over eastern China

TIAN Jia!, YANG Shuangyan', LIU Yashu'
1 Key Laboratory of Meteorological Disaster, Ministry of Education (KLME)/ Joint International
Research Laboratory of Climate and Environment Change (ILCEC)/ Collaborative Innovation
Center on Forecast and Evaluation of Meteorological Disaster (CIC-FEMD), Nanjing University

of Information Science & Technology, Nanjing 210044, China

Abstract: Based on China's high-resolution grid rainfall data, NCEP/NCAR and
ERA-Interim reanalysis data from 1979 to 2018, the relationship between the
interannual variation of the main mode (southern concentrated pattern) of the
quasi-biweekly oscillation (QBWO) of diabatic heating over Tibetan Plateau (TP)
during boreal summer and rainfall anomaly over eastern China is investigated. In the
year when the interannual intensity of QBWO over TP is strong, there is a significant
positive correlation between summer rainfall anomaly in the south of the Yangtze River
and QBWO over southern TP; in the weak years, the rainfall anomalies in the Jianghuai
region and South China characterize a dipole pattern. In addition, in the strong (weak)
years, the low-latitude intraseasonal signal originating in the Northwest Pacific region
mainly shows a westward (northwestward) propagation, and the mid-high-latitude
quasi-barotropic intraseasonal signal mainly shows a southward (southwestward)
propagation. The combined effect of the signals from low latitudes propagating
westward (northwestward) and the signals from mid-to-high latitudes propagating
southward (southwestward) cause different abnormal rainfall patterns in China. The
low-latitude QBWO signal propagating westward (northwestward) weakens and
disappears after reaching the Arabian Sea (southeast of TP). The southward
(southwestward) signal in the mid-high-latitude converges with the westward
(northwestward) signal in the low-latitude, and then continues to propagate westward,
and finally weakens and disappears.

Keywords Tibetan Plateau; diabatic heating; quasi-biweekly oscillation; interannual

variation; rainfall anomaly
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1 58

KAZETNIEY (Intraseasonal Oscillation, 1SO) B 4t 7E #ay Hb X 4 & I
(Madden and Julian 1971, 1972), Bf)5, KEBFFEVILE T X HAALEE T
FKRISO % (Yang and Li, 2016a; #E#%%, 2018; ZEAEAIEE, 2018; W
Hif2= KA, 2020), EESBREAFEAE (Krishnamurti and Gadgi, 1985; Z=424H,
1991; Yangetal., 2013; Yangand Li, 2016b; Wangetal., 2018).

HoEsm R (LR ROy R (E At gk m &R, e LTas T
DS Y e e S PR 1 1) 5Bt D W = NG B 9 2 NI B Y e A L) A=A L P
AEFARW T i X AR BRI (FhEA T —JC, 2002; Duan and Wu, 2005;
BLREE, 2008), THZXTAFKMIKSCIES (KIS, 2005; HIRHESE, 20105 Yang
et al., 2014; MIEMHLZE, 2016) WM. EERTMBRAGHEER G, B
KA ISO Wi ELIX. (Annamalai and Slingo, 2001; XIJ#%%, 2012; Wang and Duan,
20150, R BRSSO MK IT ) 31155 E35E B B (HhE R ok
fAE, 1988 M/ MURIEHE, 2015 FE#ESE, 2015). Mok, mESEE&EE (F
BRIE, 19915 LERGEAERE, 2016). PHARFERIAGT mE (JUZRE, 20060,
mEEARHR (FEEAESE, 20160 AmEZER 5, 20155 BREESE, 2019) 56K
SAEMER R BTG E VIR

Yang and Li (2017) BI#F7ER, HZEmEEIELPINAGFELET 10-30
RIETHESEHRY (Quasi-Biweekly Oscillation, QBWO), H. I BRI ALRI NEIR
BB S B — AN o, Z 0 5K 1SO RE K R I & IR R R AR RRE i
W HZAHRIURGE 1SO AR T FH P8 AT UG T 35028 XURE 5 1) B £ 75
A6 A PE/ PR ALy AL R o v i T S A L B I B b T R 2 P B 7E 1 i e R R
FIDRE I E RN . R 1SO e s S 38 B AR Ak 2 S g S 2 #4m
METNBRRNEEFE . [, JEERINREGBEKEEZART oA (G55
WA, 2019). FLIRFPREE (1995) W Fifa i H 2= m R AR5 J EVLHERE. R
L X R B K B AP A KR R BRIk 24k, mERAR SR E TR X (A
MZEYERT, 20165 Z7KHESE, 201D, PhdbhX (ERAETSE, 2016) DL ALgEHLIX
GBRAEEE, 2013) HIREKINAAAE R B HIER R

B4R o, K ISO W5 FE B BH B 1 4F BRA2 A AFAE ( Salby and Hendon, 1994;
Chenetal., 2001), HE5HFEXBFEKEGEHEVINKR. HHMEILT (20100 15
2R X ISO 5 5 4F b A2 Ak 5 v [ 55 2= 3K e 1) 20 AT ok R D) B S (2013)
WPl F R E RS 1SO SREEFEFRAS AR & B B 2 2= K 7 R =
ANBEZS A B YT AE RS . g Y DA R KV A R A 3 AN RK AL

3
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5 e SR R AR L BN BAT B T ARG, (ER XS T A s A b
ARAL I FE H RTIEED o ASCR A R AR AN QBWO T A 5 JEE R 4 g
WA R, RS 5 o B 2R R K 2 TR I AR

2 BHS5HE

2.1 BH

AICRH BRI 1) 3% AR I8 AR O/ B KRR D
(NCEP/NCAR) iZH -/ #r %kl (Kistler et al., 2001), /KFo#iE N 2.5°%2.5°,
FE A 11 AREZE (1000, 925, 8504 7004 600, 500, 400 300 250
200, 150hPa). FrHZEEVEIEAKFA R R KL R MHm . A
REGMERS L. 2) ETHE 2416 NG G 6 0 BRI R I 16 (8
R (0.25°%0.25°) 18 MUK EHE (GRAEME A, 2013). 3) B i
KA TR L4 EIZ H 04 50k 4E ERA-interim (ECMWE  interim reanalysis;
Dee et al., 2011) HJEREASRERTIE, AKFoHER 1.5°x1.5° FEEIZHCH 37
7, AUVOHRE RS ARLeoinidg . SCh BT BORMERR A 19792018 4, B Z5E X
NEF6H 1H-8 H31H (3£92 K.
22 K

A R e TG 1) R Lanczos JE 4% (Duchon, 1979) Xii% H [
IR FIAFIAH AT 10-30 KA yER B BT, Jo a8 & HAT 4 MEED,
TEP AR ZH n=139. WNTRFFR U], S0 QBWO MMIRAIHR & 414 10-30 KHIHRG; «
2) KM 3-7 4 Butterworth — [ if7 il JE S 2 B IR AR L Fom# QBWO 58 B2 1A Fn
BAAE T

A SCR AL AR A RN R TR) R A9 S 2R 1 B DT VEER AL T R 4 D A
QBWO 38 FEEFI T [E R FEAKIN G R IR “HET AP IE R EZRT ¢
K96 J5vk (Jia et al., 20115 BRGESE, 2013) SHALAHE BOA S RET T EEA
NEMGRL, KT R334 T 53 AL

KA “BIEEE” THERSMHIE (Yanai etal.,, 1973), AxUIF:

k
Qf:%(lij[§Q+V3V9+w§g}, (D
Po ot op

Hrp, O N KA, R, V KERSE, p NSIE, p,=1000kPa,
k=R/c,, RMec MR HEEMTEUERLRE, o WERLFRR THER
R, QRN
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AR R KB RN % B S 300hPa LA KBV, TR B
300hPa LA F{JZX (Zhou and Tian, 2003). A T 8 K2 KV R
S, SCR IR E AR MR AE PITFAR . B SRR 2 R SRR ik @ = &
HEEMHE AT (GERESE, 1998; Zhao, 2012):

0=0i+0,j , (2)

D=V-Q , (3)

Hob, QKFGEIE: DKL O, =1/g- [ qudp WA B

Q—Ugqu@ﬁ%ﬁ PR g NENIERE: u, v NIZBRMSENEERS
IR ABFIZ ROy s g NEIR: P ONHRAUE.

3 RIRG BE ERRRAS T E R R R

IhEE M R, R AR HONAIAAE 10-30 RIETHRE LRsh&NEE
(Yang and Li, 2017), BRIIEARSC FE o H 10-30 KRZETT N IR 58 1 FBRE
FIH 250 A2 R AR = 5 10-30 RAELAANN ARG AT 0, 1931 H B —BES
(EOF1, WK 1) HETHCN 21.8%, 20045 RINLE B 5 g A2 — A sl
KA L (Yang and Li, 2017). AICHTE LK QBWO 32 2 F ] EOF1 X3 E 2=
(A R 2 (PC1) HIIRAE T 2R K. HAFEBME S5 MR H &R QBWO 5 FE i 1]
3454 Butterworth — 7 B UER AT H . & 2 JE7R T 1979-2018 41 i JE4a i n
# QBWO sEMEEF 741 GGERED BLASY QBWO 5REL i 3—7 Far i@ sk 5
IFRHEAL T8 (FTERIED . AT LR, S RdE4adngh QBWO FER I
H R B RHE, SR RIFERAE R aARR (UEFER . FhRER
FIFEARFRARR) 5 ZE DTHRI 19.6%

B 1 10-30 RARLE ARG I A8 R B 20— S S A) 0 A (SLECR7R 3000m
HIED
Fig.1 EOF1 of 10-30-day filtered diabatic heating (the solid line represents the 3000m

terrain)

K] 2 1979-2018 = H AR AN QBWO 53 FE 741 (KR, 6k w7 A2 T 24 A4
Fr) DL GREE 3-7 4F Butterworth 778 I S5 FIAMELET B 51 (PR, XN A
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MRARDR ) Pk LR KE bR id R om . ARIREEFE

Fig.2 The QBWO intensity anomaly of diabatic heating over TP from 1979-2018 (bars,
corresponding to the left ordinate) and time series of 3—7-year of Butterworth band-pass
filtered intensity (solid line, corresponding to the right ordinate); The large circle marks

on solid line indicate high and low index years

= i QBWO 58 B R AR i B AR AR R J (B 2 Hr &), R T+1.0
ANFRUEZE AR & SCNETEEUEE, N T-1.0 MriEZEREN € ORI EE, 75
A5 ) R B 3L 5 4 (1988. 1989, 2002 2003 2004 ), K H4E 3L 6 £F (1986,
1987+ 1991, 2005, 2006 2010 =) KK 2 R8I ERRERIE) . K~ TR
T ARSEHEE X B ) A [ 2R 3 E B K AR, S RBIT B AR E I (2005)
PAKH 255 (2008) 7715, EEE PC1 —ANJE P B U RN 45 Mg +0.75 /M
AEZEI I CHLrt 33 AN, Hrh s 8erEa 15 N, IRIEEEA 18 ME D
BEATAI ARy CAnE 3 dfrR) . o 1. 5 AEERAIAE, Ak 1 Fm QBWO Hidh
Wi B A VR BRI I, AR 5 WS 2 A, 2 eV R M ) T O O s A2AE 3 3R
NTEERHAR I, AR 7 RO TR A TAIAH 2. 4. 6. 8 RRIRY ARG
35 BIZAE I 1) e KA Bt /IME — 1 IR B[]

K3 iR () AMIRIEECE (b)) XNHTZAE PCL ARdEAL 51 AL 8 MLAHK
DAREE OKPSRERRFL, KV RELERE0.75 MrifEzE)

Fig.3 Normalized PC1 series of (a) high index year and (b) low index year and 8 phase
division diagrams (the horizontal solid line represents the zero line, and the horizontal

dashed line represents £0.75 standard deviations)

Kl 4 FRoR 2 m e BUEE 2 10-30 RFEK R HTE 8 MAHIA . i BT %0,
RIAE 1 BB, B K8 70 [ B R R IR S I IE 8 . 2AH 2 1 3 R,
KILLLE (BT R XD BEK R BRI R ZE M IERT. A 4 Brie, %
KIESHRERTS . AifH 5 BB, KILURIBR KA i 5w, B 5w b fE
PiAH 6 FIALAH 7 BBz d@ineg, EI62AH 8 BB, i OB Wiks. wl, &
J5 QBWO 58 5 ffw 5 = 5 F K AT ARF ML X () K 7o B R B &R, RIZE QBWO
SRIERBRIIES, 2 QBWO ATFAifH 1-4 B, KITUABHIX BRI, M
QBWO 4b-TfrAH 5-8 isf, KITLARIFEK W2l ,  H 2 milfEAIAH 2-3 F1 6-7 BB,
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2k 7K A 2 A i 20> 735 B 9 4

K4 mfa8eE R 2 10-30 REEKERL (AL mmed') (3T Rl XEER R 0.1 B
FIEAE XD O TEHER R KIL AR R X (23°-31°N,  106°-120°E)
Fig.4 Composite of 10-30-day rainfall for high index years (units: mm-d-') (dotted area

exceed the 0.1 significance level); the red rectangular box indicates the key area of
south of the Yangtze River (23°-31°N, 106°-120°E)

P 5 RH B 2 10-30 K [ 7K 5 % 75 8 ML A & o Hh B AT, £ QBWO
SRIEM IS, VLI CEIPAERTR X0 MfErgX CRITHEFTR X380 IR
KSR E BRI AG, RO IX ) G % RPN S A5 5, JeHAE AR
2-3 FAEAH 6-7 B Bto TEAIAH 2-3 BirBe, TLUEMIX FEK FERIONIER W, Hri
XRBA SR . A 6-7 FrBL, et XK EZERDUOV IR, ik
WX NERINIESH . BLEHrR Y], fEm I QBWO 32w 55 HI4E 67, TLIHEHLIX
K mZ () i, AR KR ().

Bl s [FIE 4, (FOMRIEECE: B RPN EAETEHE D RN TLE R B X (29°-34°N,
112°-121°E) FIHEREGREEIX (23°-28°N, 112°-121°E)

Fig.5 As in Fig.4, but for low index year; the upper and lower red rectangular boxes
represent the key area of Jianghuai (29°-34°N, 112°-121°E) and the key area of South
China (23°-28°N, 112°-121°E)

sralikiE . ARFREUE (RP QBWO BREEIR. §945) XL F ZE K 5 X AE A
KEEIX, SREFKMEETRE. £ QBWO 5BEMmsaaE (RImIEEE), KT
PARHLIX (23°-31°N, 106°—120°E; X[ 4 5ETEAE) ARBEX, 58 SOZRBEX X
PRI R K R N R R B RE K FB AL (R ). 75 QBWO SERISH (HMETE%L
B, BEEUTIHERLIX (29°-34°N, 112°-121°E) FI4ERGHIX (23°-28°N, 112°-121°E)

o nl s NS ETRPRANEIEHE) et X, 8 SO S8 X X 38 40 1 P K
7 (HEEFH IR LHERB ) ORI BRI EL (RI o IO E T [K
FEHU R 0 RI g, 32 FH I (0068 5T J5 22 % [B1VE 777253 730 #8751 B QBWO 53 i g 5k
R0l 553 6 0 82 R A I v AR R A
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4 ARSI T ZRRFE
4.1 JKIRIEZIRHE

ExegiEr, AeEdedaHuni QBWO s EAFIRS, W EREEK R T A
AR AREAE . AT PR AR T E PR R N, BAT Bl T8 EK
VRIB R 7 5 AKYRIE S B 5 0 B KA A i (AR B . B 6 25 7% RI
s [ T PR 7RI B S o P KA B AP e 5 ) BN TR R-AIE . 7610 -8 R, AR
ettt (TS C Rox) Ml (<10 X)) [MPa#s), HigdeMZRIb< KT
DL Hi XA /KA EL, 105 22 S Pt e i I P A2 0 58, 8 IR 7S E A% 2] har
EAEERE T-1 K (KBS JHK. 7E-8 K, R4 B VE A ey i b AR sl e SUié 1
i (S A RR); 116 £-4 R, ZRAUEME T HHTE £~20°N 7if2 2 945
FEFMEL (—4 KD, HIMRESIARAE AR ERKIT AR X, 75 KT AN
KSR G E-2 2 0 R, AR F I 2R, HuIbilvh Rk ks
FEARVR IR A4k, PRV DA Bl DR =y i e 3 T i 2 KRR A X, #2 T ki
SR IR RS VAR, Blv6 R, R B R RR AL S AT R (EESD
HR. 18 0 KBS, FORSPFAEER _EEFARAEE T (HfFS C X)), 782
BA+4 RN, 2SN R BN veF, K g AeMZRIb T a5 KT LR
X (+4 KD, FKITCARG B2 A8 KRR e fE+6 248 R, XUtk =
i VRS 22 R R OB IX

FRHTERY, R R QBWO BREEERIN , KT ARG Hb X K 7 R R IR
HARL AN QBWO 3 SR FE 1SO P35 (BRI et = BUR St = %) 1
M PEAE A VIR . B TR LR X T 1SO 55 (UM = 8k
SR ED WEE~20°N [A] FUfL 1% 2 B R BT, 7EIX— b feh, AN T I8
Ik JFC PG AR Y e A ) T DA R R v iR e R X B KR, AKVR R E W
BRI DL P AR 2 7 AR TR S, FREA0AS R e AR L R o™ AR T i
AHEME S P 1) P T AR B SR R R AR KRB R, RS S BEE X B K U
o 5 R A A A Ao AR AR AR R

K 6 X RI 4F8EmIHM B Z KRB E (K&, B kg (m-s)!; BEERRHEIT 0.05
MK A Z KB ERE (B5, A7 10°%kg (m?-s) ! (N 2HHl#Eid 0.05
SEMACEFRIX D)., HheRE ‘AT 1 ‘CT o RIE R RRBENE . SRR A
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Fig.6 Regression of vertically integrated water vapor flux (vector, units: kg-(m-s)™';
black vector exceed the 0.05 significance level) and the divergence of water vapor flux
(shaded, units: 10 kg-(m?-s)-'; only the areas exceeding the significance level of 0.05
are drawn) against Rlnign. The letter ‘A’ and ‘C’ indicates anticyclonic and cyclonic

circulation anomaly

7 R RI o[BI 0388 J2 /K B S AR 2 K 9 B FRUE S 5 DI T 35 A2
K. f£-10 £-6 K, AFERIRR AR E (IS A o) ErmiX
ARG L XA KSR &, B R IR v AL DT 1A 1A e R A
U o e WS Q] DR s=t) b N 2 1/ SR BSR4 it | N T
SRS (TS CRon), HiZBmileresl. £-4 Rif, Ul
INsg, FEEPEACTT S E G BT, R X AT XTI A KR E &/
BEHL. BRI, RS P AL R B AR T A e R AT
T ARR). fE2 £ 0K, AettRE NI e X b, LR MRS
it Aesnik KIR, AR XK VTR A DA ST E I XKV U B Ik B R o, 1 i
FAHR P AR s 3T RSN 7 H B R S P AL 2 R, fE+3 R (B
W) VR SOURRYE SR R IBET NG I P AL AR SR, T4 REBEGE BN,
g TLHEML X B2 H KRR AL 4R . fE+6 248 K, UM R H I H )
PHALTT RIAZ B 45 BRI P S IX o

L BRI ATR R, AR R QBWO SR EERRSS A AY, TLIEMIHE R X B K 7
S RA A VAL )T AR R RAE S DA K. JEIR T RE P AT ISO $03)
SAPEAL Ty AR SR AL I i, R e R R IR SS T 25 o A2 1] P AL AR R i AR
AURME ORUBENE) S H gt L IX T ROK TR S AR EID . LB X iy SRRV AR
He G, Pk AR (GGRE) MiEE (ERE), JFES
JERGER ARG S CRHD, AR R A () AR RInAR .

K7 A 6, {EJ9XT RI wdaE A B3
Fig.7 As in Fig.6, but for the regression against Rliow

St b ARFE B TE B K FR BOR W AE I AR E IR 40 A 5 vl 0 (RIS s PRI
IATHL BT B 6 FTE 7)), = R QBWO BRI, #if 1SO $3h 3 2 1] puf% 3%,
B TINALE f5 T BT R A AL SR 35 TH K . = QBWO 58590, #a 1SO
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AEEMPGILTT MLRE, BREEE, BimE AR NERIEER. T, =R
QBWO A FRE, R4 1SO {55 W& R 7 mIANE], AT 51 EE AN [F) X 38 B oK
R N BIRI S SR QBWO BEEEAHER R FRK R R, 42 R R AT
SHRE T R Z KRR B[RS AR AL .
42 MNHREF. BERRERRE

N T B RV SR U B RO R 5 KA R, AT H T
1979-2018 4 10-30 KIS PIAELIINFA. 500hPa 7t BRI K RIZ X R 4 1 B
(R HT S A3 (Bl 8). 7E-8 B—6 K, KILLAFKEX (FHEXIE) 2 KR ie
YR (S A R 6, FEhT gk B0 R, SRR
WIS T =4 RV s TR 4 B DUMZRI AR AUt =i (A5 C o) M-8
RIF B EMEIF T, HT—4 FEE KL LA X, (E5IT ARG HLIX 1) 5
U RI05E, ECA R KA V8 B AR AT A 2 T 4R H IR R L B D B E
ZARRMEREA-2 2 0 K, SR R RKILUIRHIX, 7RI LR Al & i
HAEAE B2 AR RINIAGE 5, B2 R RSN = W B re #2 T +4 RIS TH
o WA B DU /RIS AR b2 B AR R Sl ME 2 i (RIS A 398 ) (0 KD,
R R RS2 6 RIZETMER N, T4 RIFEmKIT LR #X,
ZH AR ML A N TN . -6 R, DU B A A — A ROV
(ATS A For) BEORE EPTRAANEE (46 K)o FE+2 RARG: P51 e TH T
BT AR E (RS CRn), HBHiEEmME (16 X). 44 ik
SHTRTED, = JE QBWO BRFERGRI, WHALE T EARAE SR Z A SRR A v A%
ISO 155, [, fFEXRENZ, FAAERE T &EEHIXE 1ISO $R3NZ i n w L
R UK, B AT LR K e i v R R A AR A o+ S

Bl 8 X RI GFBEL AR AR BT (5, BAL: W-m?s (LR K
HEIE 0.05 X35 500hPa Vi bR (FEEZEIAIRG N 1.0x10°m> s 4 17 I iE
2:ELE) Al 500hPa /KA (K&, Bl ms!; BEFRRIELEEMEKTEN0.05
I . HawhE ‘A7 M CT AnRR RAUNE . AR R

Fig.8 Regression of diabatic heating anomaly (shading, units: W-m™

; only the areas
exceeding the significance level of 0.05 are drawn), 500hPa flow function (isoline,
interval 1.0x10°m?*'s!, dashed line is negative value and zero line is omitted) and
500hPa horizontal wind field (Vector, units: m-s"'; black vector exceed the 0.05

significance level) against Rlnign. The letter ‘A’ and ‘C’ indicates anticyclonic and

10
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9 MRHARLEI NI 2000Pa JiE pf KRIKT X7 AS RI 5 BB T8 AT ) 5
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LIRS 5-8 B2 REAM %, RIUYUENE R W 555 e % U
i, UUDNZRIA DR B8 AR S S S 8, IR s mg R AR it X, gR BRI,
£ I QBWO 5 BRI , Xt JZ v 2 AFAE IR T s At X[ 1SO 41 1A R A% 4
A8 LR A TR B AL DA R A e S R AR X, SR P AR T A X P
K1 ISO {5 S R XV & R 4R S04, IR TRl fH T 2%

Plk, s QBWO SRR F 03, EXHZET Mz, HEshX A
) AL AR I E IR IS 1SO 41, %A A Fa AR 3k R RE rpy, Ue e/ s =Uie e 57 5 5
M- AT A ey J R A X, P IE 12 KR /A IR A 1 AT AR B 7K
21/ i R R AR AN A A IR R

B9 A8, {HJy200nPa MM [EIHY7 (SE(EHLRING 2.0x10°m* s WX ZKFL)
Fig.9 As in Fig.8, but for 200hPa (isoline interval 2.0x10°m?-s™! and zero line omitted)

PN TR AR R TR G 1 55 AR R FAdz Ml 500nPa P70 RT R
() Al R A (1 100, £-8 -6 K, R B Uit 7% (H
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ARG T4 RIRESH K R AR P B et (RS
C o) B F i biesh, £-4 RIFamterpbx, H EraRgaiaomnii
FeONIERH . £-8 RIN, tmdaLE Ee B AURERY, Rk eiE
HNsRIF AL, T4 REEHREWIARE . -4 2 0K, U HE P
SERIFIBER VIR T MRS B, 1R 0 R, TLUMEMBIX 32 3% S Uit e R B A Uit
S GRS AL At X P 1A ph b 7 AR R A ) ABER A AR UL [R5
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RN EZ W IERIELRINITE T o 402 B+4 K, AR 25,
AR S R ) PR A T 1A RS R e SR T T4 RIS R . FEH6 R, AR BV e 1]
T 2 1 I AEME S 5 7 RSP IXAE BRI TG B A B 1 S S I R A
&, PEHERE X FaE,

ZRE VLB M, fEE R QBWO BREERSSIY, fEXTZEH S, TLEH X R
HEREHLIX AN B X AR it X 1SO DL R AihIX 1SO $eah 3L E sem ~, 7=
A K H . A IX ) ISO B M Wi F25h, (R4 ISO Mishieii T
e PG ACPEEHLX, IR PG AL 5 T RS 30 i o AR e )

K10 [FI1&] 8, HAXS RI (FaEkEAY (BHELERE N 0.5%10°m? s BREFLD)
Fig.10 As in Fig.8, but for the regression against Rliow (isoline interval 0.5x10°m?-s™!

and zero line omitted)
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BIY SG 5 X 9% 7K 32 v vy 28 4 X 78 e 1) % ) 11 08 91 RHAER 6 B2 V8 G RS b X P B 1) 7%
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I R AR B T R P UE AR, W] LUE s QBWO BREAR
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ST IRRIC S, SR PR RLAE % 2 A2 o 3 (5] 5 0 VLV XN 46 X ) %
Ko

5 g

I 1979-2018 - [E /& 3 4% riFF /K B2 R, NCEP/NCAR Al ERA-Interim
B b geRl, WL T B = R AR SO AERUR IR S (R ED
588 I TR AR B A A B 5 r [ AR SR K T BEG &R

ERE ZE 10-30 RIR BN s BOF /0 iR a & A S I 0 7 i SR g 34
e, 5 SCREAREZS T R 8] 3 F1 IR 4 5 22 8 s i QBWO 58 FE [ Frs ik . F]
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