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Decadal variation of boreal summer 30~60-day intraseasonal
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Abstract: The daily high-resolution gridded station-observed precipitation and temperature and
NECP II atmospheric reanalysis datasets for the period of 1979 to 2020 were used to investigate the
decadal variation of the 30~60-day boreal summer intraseasonal oscillation (BSISO1) over the
Asian summer monsoon region and its influence on precipitation and temperature over eastern
China. On the decadal timescale, BSISO1 is strong during the period of 1997~2008 (labeled as P1
episode), while the amplitude of BSISOI1 is relatively weak during the period of2009~2018 (labeled
as P2 episode). During the P1 episode, BSISO1 has significant impacts on precipitation and
temperature over the Yangtze-Huai River Basin (YHRB), but its influence over the southeast China
is weak. However, the impact of BSISO1 on the precipitation and temperature over the YHRB is
strongly weakened during the P2 episode; in contrast, its influences on precipitation and temperature
over the southeast China become significant. During the P1 episode, BSISO1-related suppressed
(active) convection anomalies propagate coherently from the equatorial western Pacific to the South
China Sea—western North Pacific, inducing the vertical cell between the South China Sea and YHRB,
leading to anomalous ascents (descents) and low-level moisture convergence (divergence) over the
YHRB, thus favorable for intraseasonal positive (negative) rainfall anomalies and temperature
decrease (increase) locally. Compared with P1, the seasonal-mean background humidity over the
YHRB strongly weakens during the P2 episode, leading to decreased vertical transport of BSISO1-
related circulation to seasonal-mean moisture, thus resulting in weaker intraseasonal fluctuations of
rainfall over the YHRB. Note that the BSISO1-related suppressed (active) convection anomalies

could shift further northward to the southeast China during the P2 episode, and the accompanied



descents (ascents) cause the negative (positive) rainfall anomalies locally. Meanwhile, the adiabatic
heating (cooling) in association with the anomalous descents (ascents) results in the positive
(negative) temperature anomalies over the southeast China. Therefore, the compound extreme
events in terms of persistently heavy rainfall over the YHRB accompanied with persistently heat
wave over southeast China is more likely to occur during the P2 episode.
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TN ZE R Gt A BR BN IR 7R R G, 45 7 .28 URN R .28 XU K1
A4t (Taoand Chen, 1987) . ABERZ) 60% M N TAETELEMNZERIX, Z=RIES) 5
H 1R 57 R H AL e AR AR A R E S e e AT R R R EE R A K o I
=R B A Z 2 RIEZRRFE CT —ICA B E54E, 1996; Webster et al., 1998;
FE MR, 2002) o Forp, 05 I ARAGAE 0 22 KR St i B L) AR % 2 — (Hoyos
and Webster, 2007) , 3 5 A5 V2 XU S I [] AR AR B DL R 3k R B A0 i) 3
HORISET

Madden and Julian(1971, 1972) & 4&#2 ! Y] Madden Julian Oscillation (MJO)
FEONRREACEER A, IREAE R R RN EIEERE S, THEFER
X IR AT ARG (BSISO) BA IS IR ML REREIE, AMUAFAEFRIE R AL HE
1IE , 7625 A X IEAELE 2 25 1 48 7] 4% 4% (Wang and Rui, 1990; Zhang and Dong, 2004) .
BSISO f#7E AN 225 IR A 3, 43008 30~60 KN 10~20 K (e.g., Lawrence
and Webster, 2002; Mao and Chan, 2005) . J >4 30~60 K] BSISO & —FHEA
BERUE S AL RS IR AR S RS, ROUNIBERIER A AL 4% BN
ZRIX B A b/ 4 644 3% (Annamalai and Sperber, 2005) LA K 4 W0/ 75 Jb A P2
X ) Ab/PE 64 #E (Tsou et al., 2005; Mao et al., 2010) . BSISO A7 1E & 3%
) 10~20 RiR¥zHFraE (F5[AT 10~25 KRB 10~30 KD o X3 BSISO LAPGLEL
PEIE )5 11464 N E (e.g., Chen and Chen, 1995; Mao and Chan, 2005; Zhou and
Chan, 2005) . Lee 5§ (2013) XFILPHZEXIX (10°S~40°N, 40°E~160°E)D ][5k
AR S (OLR) Al 850hPa i i) A kAT £ R B AW IEZ /0, K13
B (R HTPY MBS IR A7 b 2 T PR RUX 30~60 KA 10~20 K BSISO MG B4



i, TR S ML 3 B2 73 820l € LT 30~60 K BSISO fi# (BSISO1) Al
10~20 K BSISO 5% (BSISO2) .

BSISO X MLy X (1) RS 57 HA W IR EA (Jones, 2000; Barlow et
al., 2005; Jones etal., 2004; Alvarez etal., 2016) . A[ET MJO FEiE i Kk %
FH I BT #ry DAAR B IX 0 R S5 8 7= A 52 (Seo et al., 20165 Kim etal., 2020),
BSISO 142 [ 73 & P LA B $e A% 6 22 ML VR LA ST 23 Bl b X85, 42 2 b f 2R
JiiEAE (Lietal., 2015; Chenand Zhai,2017) . [Aitk, BSISO /& E ZRIKZE
AR R BRI, W E RS B RMTEIR S Wi B 0 (Wang
and Xu, 1997; Zhu et al., 2003; Mao and Chan, 2005) .

BSISO 5 L) i 2 PRI o o 30 2 it — A0 48 i 55 AT B2 7K PR A 3t S41F « Hisu 5
(2016) 5t BSISO F Zd i #hil /KA G HCHEAE VA 1l 4 e 1 DX B o
IKFEAFHIRAE: {E BSISOL 5 2~4 Ak (BSISO2 M5 5~7 k) T, #FrgHL
DX R i e 7K S R A AR B S 3 0« T 1981~2007 4 7.9 22 JRU X i 43 B 2
FAUAMM TR, Hsu 55 (2017) #E—2545 H BSISO A #URMK AWM EA BEM
THIVE . 7F BSISO1 [I%5 7~8 ALk, BSISO1 £ % i BRI AL 76 2 75 b AP
DX, E AR H 22 AR e 8 o 3 — 2 S H AR DL K
BRI R 1T A8 AR AT 08 P, R T R PR F AR R A 7E BSISO2
(156 2~3 BLAH, B RE KR SZ A 2, NS (0 B S R 1 . 7E 3R
RERSPH T, & R ) bR S ARG i, At T I 2 2 T
SIEAIR SR MI7E BSISO2 %S 8~1 AR, HIHIX i 57 A& b 2 /g ifg 22 H A5
F, R FRER S SRS P P P 0] 14 AR 2R IR G e 4l 2 3 R B P, 3 T
RL IR R

FEMCEEAE |, Chen A1 Zhai (2017) #—P45H, BSISO A KRR 7]
[ 51 5 3] 2R P X ) Al i B /KR i SR /2 BSISOL HZHE 2~4 fiAH,
BSISO1 A 5% BFR I o 75 B 4R bt X 0t — /N T B B, L RS
ALTYLIERE, RO TR X o 5 b HE 2l g L i W i 7K kAR
AL T EE B S AT RN, AEmgHh X R BRI TS )i ) 48 $40
IR R T W IR R A . BSISO2 [RIFAJLS Hr th 0l i i 5 P A K A
AL IR R H VR, HYa R BSISO1 BT 45T Mo ifa P A B K [RIis  AE 1)



AT A BRI, WFST BSISO 15 35 R 4 FH al kS 2 4 7 A
ity S PR AE AR A TR SR A T 2R 2R

EAHER R, BSISO i B A 2 ZHERFRAR, 1E 1998 41 2008 /i J5
Bk T BEERBRFE . Yamaura Al Kajikawa (2017) 48 H BSISO1 {44
BRAR A 52 M 2= IR X 5 2 23l R 520 o 72 1998~2008 4F BSISO L i 2 1 it
R, A B R IR S i e, S8 B SR R Z KV R A B R TR
Mty BSISOL 58 /% . H T #Ai BN V& BSISO1 HI B e, %X BSISO1
540 5 () 3G iR T 4 — 0 T8 A R 1 AN T ZR KX BSISO1 3 5% (Liand Mao,
2019) o TMAE 2009~2014 4F BSISO1 Wi ahidgsdl, A BV BSISO1 K3
SZEIPNH], i O R KX BSISOT HkE5 . ik BSISO1 FIAEAR R A4k 2
75 3t — 25 e X v ] 2 3 e /K R B2 (R R AR 2 BSISO1 o 3R [H 4R34 B /K
R P2 (1 B [0 0 b 41 P 2 45 A ZE AR I (R AR AR B 22 55 2 3K 426 ) UK T8 A o [
2R 0 i R R e 7K [ N 22 P A2 4 TR ARG i R ) S AR TR Ty L KT
BSISO1 #1 BSISO2 (4 AL RHE R A RE N ZE R, HAERZSHER, M
ZEJA X BSISO LA 30~60 K1) BSISO1 NF (e.g., Lee et al., 2013) . Kk, A
B ST 18 BSISOT MARARBRAR A B FL stk v ] 7 308 b4 /K Rl B3 5 M) ) A AR B 22 55
BSISO2 15 LA E 3 — s TAE 1 ik

552 WAEARSCHE AL I BORNS 710 B8 3 1540 T BSISO1 X o [E 4R
B KR AR R AR AR R AR Ak s 5 4 18 7 BSISO1 S Hh [ 4= 30 B /K R L
LRI FEARPRZ . 5 5 e th T 850 M) it.

2. RS A

2.1 BH

KRICRHZETHE 2416 MR G SN SR AT E T3 CNO5S.1 &
IHERR (0.25°%0.25°) 38 H A 2B ACRTR B2 (Wu and Gao, 2013) . 1% H OLR
FORBKIE T NOAA 5T = /0 HF R 4m M43 ¥ H ) OLR %udli, HKPor i
N 2.522.5° (Liebmann and Smith, 1996) . iZH =48 X3 FXHEE KR E
#oKRIET NCEP/DOE AMIP-ITH 73 #r#i#a 48 (Kanamitsu etal., 2002) , HK>F-7
BN 25955 HEHTH LN 17 2. LIATRMI BN 1979~2020 4.
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22 Fik
2.2.1 BSISO1 HEH KK R HAE SR

A Li 55 (2015) W77, ASCEE PLUF =APIRIEI BSISO A KMZETr
W HEAE S (1) WEE ARSI AR =M (20 W& e 7
FIRAIZIRT 120 REEEIME: (3D 37 10 RKIFsIF. X RIX 2
(5~8 ) I OLR F1 850hPa & [n] \Z=T5 N ¢t I HEAT 2R B ALK B il K
FFT A3 2 T B b dEAL 32 B2 43 & (PCL AT PC2) 5 X BSISO1 545 & HoAH =%
) 1~8 ALAH, JF¥% PC1 F1 PC2 ¥ 77 HiE LN BSISO1 [ 5k J& 45 #&

(J(PC12+PC2%) ; Lee et al., 2013) . 4 BSISOI [{#RE KT 1 B, 52 L3k
BSISO1 FfF. Jy 1 #li i BSISO1 X F/K AR Z 520, SR PC1 1 PC2 X
TR RN B K 21 N S 45 5 AT oM B . K BT 0 BSISO1 A KR &
HE K S8 55T 58 BSISO1 FHAF AT A AH & o T E B A S 20 T R AL 2,
HPEE TS B RS A R E B (Bretherton et al., 1999) , F£RH]
Student-t £46 75 V2 KA 50 & AR B S A Mg B

Mann-Kendall £:% (Berger, 1987) & —FAMK T A o0 A0 (A 56 7 1%, 4%
I T RA RIS H o A 5T i8I S UF FIUBR G i == HTH A, >R3H48 BSISO1 74
JE B ARBR TRAE A5
222 KEATEESRETECH

N T B BSISO1 s o [ AR i 2 2= oK e i My g /s, SRR (D
FR KA TT#E (Yanai et al., 1973) XVLIEERL (28°N~35°N, 105°E~122°E)
AT T KVRISZ L

aq l_ — ! oq ' Qz |
(%) =-wai{o3) [f] v
Hrp, VEIRATERE, VHATEEEIZEA, ofRF p A5 T KE IS
HE, g UK, QRFEAVRIEAL, LoAEEEERINAEL . 5 LM NR

HoKVRAR T, S5 A U =T 70 590 KT, KR B A A T LA R KRR
T30 S on EidKIIZM iR % ik § PCL AT PC2 ek mIAm . 5



BSISO1 A RMZFEFTNRHEET. Hrh, 5 BSISO1 ARIZET NG T HIRIUT
ETEL 2.2.15

FIRHERH AR (2) MHERIIX (22°N~28°N, 105°E~122°E) [KJif 48
WHAT 12K

[%_-[jl = —(\7 VT )( +(wo) + {%}’ ()

p

Al o= -SRI, R NEAREEG G N ELH, p

Cpp
HNIETT, QU NEIEE (Yanaietal, 1973) ARSI KA MR 55 2000 R Hb
TR ARATR, 255 A N = 35070 ) il P L, i T B A T DA S AR
AT T ORI B2 W T RS TS T PCL A1 PC2 e RIA . 5
BSISO1 A RHZETNRHE T,

3. BSISO1 Xf R E R EPfE/K M SURFNTRI R PR

¥ 1979~2020 434 E ZE (1) BSISO1 58 BEFREGIHAT 35, H DARIE YFE ZF
BSISO1 {J°F-#4 5% & ( Yamaura and Kajikawa, 2017) . & 1 &y 1979~2020 4= BSISO1
SR FE BRI AR AEAL I 5] 5 51, 7T LA HH BSISOL [ AN A7 AE 5535 I AEBRAR 1k
BRI T B2 R FEARERAE I . AR BSISOL 5 5 H b 1 A4 i 18] 77 371 1 i
DU i 2 sk R AE HAE A BR/) H (Yamaura and Kajikawa, 2017) , %70 & AE 1997
FEZ I T BE R Hd, 1997~2008 454 BSISO1 R BR 7 & 1)
IEALAH, BEHTZ M B BSISO1 53 B3 % ; 117 2009~2018 4F AAFEARFR 7 5 1 S A AH
FWZHr B BSISOI 58/%%:59. Mann-Kendall #3645 BB 7R, 2008 4K 545 iE
T 5% RFEERLR, SR EABRA AR B BEN . B, AT
1997~2008 47 X Jy BSISO1 58 B HF AR PR IG5 B (id 4 P1 BB , 2009~2018
€ XN BSISO1 3 FERIAFEARPBRIRISI B (id P2 BB, #E—2B%f b P1 A P2
B B BSISOL S r [ 2R 30l 52 R Bk U sl FH 16D 22 ¢
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Fig.1 Standardized time series of BSISO1 intensity (black dotted line) and its decadal component
(red dotted line) during the summer (15 May to 315t August) of 1979 to 2020

K 2 25t 1 P1 BB 2R HE kb X A K AN AU 7 58 T 5 BSISO1 A7
HHE A . AT LUK I BSISOL AL E I ) B K B B2 Wi E R, Jmshfz K
B4 BSISO1 HIAAHT AR I3 IR AR . ALAH 1 R VLHEGRIR KR AL
FE AR B, 843 DX AR /K e 88, AR VLV 33 Wit HH /NS R ) e K
s (B 2a) o fEAAH 2 (B 2b) , VT A MER I o T I 46 H 0 25 1
IR REK, BEENAHRIEA, B REKAEAAR 3 E—D kR, YRy K H+H
O EEE 2.5mm day =t (] 2¢) o FEMZ 5, YA A IE 58 B K TP R85 ,
FENLAH 4, IR E O3 T 2B (B 2d) o fEAAHH 5, K
A IR AT S U /NG M X, BRI 55 2 0.5mm day (] 2e),
bR B K NIRALAH B FA2AH B e He . A AH 6~8 TGS A7 AH 2~4 25484, HAF S
FHI, I BSISO1 520 T BV RIS R 7K T A A i 7

% BSISO1 MIRIAREEAS, YLIERIRA IR AR AZE B AT ARG RE,
H O AR B ATIA ) 0.8°C o YLHEIRTIEIR FE I ZE71T PR R 2R AR 5 = Hh B4 /K 1)
ZT N (B 2i~p) o FENLAH 2~4, YLHESRIBONERKIBAIAE, &R
G f T T RS, AR RIR T FRE (B 2j~D 5 TELAH 6~8, VLUV
AIBERTRAR, AR T M RN G 1 BB A S 1 R, DRI, b2 0 8t 25 T v
2n~p) o [HASERMIE, 15 P1 B, BSISO1 X2 Rg Hu X B A A= Y T 15 24
55, REFHT Chen 1 Zhai (2017) £15%F 1981~2010 FRT B IS5 R . H MR

AR & A5 R 5 H 2R A 45 RS CEmS D, 7R vE P1 B BSISO1 Xt
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Fig. 2 Composite evolution of the intraseasonal precipitation (a~h, color scale, mm day~?) and
temperature (i~p, color scale, ° C) anomalies against the phases 1~8 of strong BSISO1 events
during the summer (1% May to 315t August) of P1 episode (1997~2008). Precipitation or temperature
anomaly is only shown when it passes the 5% significance test. The rectangles in a~h represent the
key locations of the middle to lower reaches of Yangtze-Huai Rivers, and those in i~p represent the
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key locations of southeast China. The number on the right corner of each figure is the sample days

used in the corresponding composite

7E P2 BirBx, BSISO1 Wy E& kg5 [N, 5 BSISO1 A RHIZE A K
AR AR WS PL T BAEE RE W ZE R (K 3) o £ P2 BB, A 1 (AifH 5
PSR VLR K B T 208 CRIB ST (bt . fEAIAH 2~4 (6~8) , 1L
WIS L T R FRIE (O BoKRE, U P2 BB BSISO1 %=1 [#K
SRR ERIE AL P B3 SR, YLHERISRIZRTT A B KRG 8
JE RS JEEgE/N, FEAE AR N s VTR T R
AACKLSS . (HAFERIE, 7 P2 B, Hemg i DX B K A 2 B 2 2 2
W ARRRAE, fEAIAH 2~4 (6~8) , R X MK B Z D (ThED , iR
BETE (PR, THR AR R 8 0 M X, 5 KT HR (BRI B2 TIA 31 0.6°C.
HULAT I, 76 P2 B E%, 7€ BSISO1 ) 2~4 fiAHF, HBL T IR 4L 1 foK
WhZ, M X R R S 10 IR I 22 M 2R A SRR RRAE, EEH BSISO1 7EIX
A BT PRI 4 /ORI A g i X )R P LA [ 8 )

P1 A1 P2 [y BLA_ B3N Lo e B, BSISOT S r [ 4% 3 b [X. 14 7 5 1B /K
(R S 1 PE A SIZ A S35 AR AR PR AR Ak o £E P1 Y BL, BSISO1 ST MR IS 1 7K
O EAT L ARSI, (R AR X 1 2 55 s 7E P2 BB, BSISOI1 X
VIR RIS 0 B2 7K R A Tt DX P33 P LA 285 1 DB R skl £ P, T [T 3 Bl T A
SRMFREEVE KIS 2 D) FIAERTHLIX P RFEEME iR, (IRIED 3, ARt
— A5 5 Y I Y AN i A K R4 i e XA i o [ B O A T 52 2R A v A4

(Chen and Zhai, 2017) .
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Fig. 3 Same as Fig. 2, but for the situation during the P2 (2009~2018) episode

4. BSISO1 X o [E| 7R BRPE 7K F SR A HIHL HI AU FE PR

T T T T
110°E 120°E 130°E 110°E 120°E

NTHRFCNAATAE PL AT P2 [rBE, BSISO1 i Hh [ 2% S il B A 4K 1) S i A7 4E
FRERPRZER, AT T P1 A P2 BB BSISO1 A < A A 1 2 57 . 1E
P1BYEL, SR H IRAE AR B BRI (RLAH 1, B 4a) , TERLAH 2
Jad R R 5 (B 4b) , BEJSFEAIAH 3~4 [r)dbA% 38 22 B B OOR Rt A g s
B IX (Bl 4c F14d) o SUCREIRG, 50 iR 7R ) A A5 5, 7EAIAH 3
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PR X (B 4e) , ZAIAR 4 ) 2Rk — 20 A% 6 2 ARl 7 Ve X 3 (I
4d) o BhE, PEARPEES BT RO ) PH AL 77 AR AL 3% g it (AiAH 6, B 4D
PAR PG AL AP X 4 (A7AH 7~8, &l 4g~4h) o X —iE AR 2 5 id 256 T BSISO1
FEFRFFAE AT 72 45 B A — 3 (e.g., Annamalai and Slingo, 2001; Lee et al., 2013).

TEXTIA 5715 AR T AP A% 376 2 B ¥ DA A TG RSP PR AR AR e, i
S A ORI Al A BN FAE L T LSRR HE SR R AR M R 3 0 T S B K
MR R EZERMEM (Lietal, 2015; Chen and Zhai, 2017) . fEfiH 2~4, FEE
—PHAC AT DR N 2 I RHE U, RN B3 e R4 A UG
JEEERL, ERRHEEZI T IEE) (B 4b~4d) » BHFRAIBEESAE, #EiE
— P AL AT DX A5 1 2 B 8 A o 2 e T M 8 B AE VL M IO H
st 2R B2 E (B b TR ) % BT g (K
4b~4d) o X—FH BTSSR ST HER AL A O S ) %A, R, X
TSGR A2 1) B Y AL P 10 S e P A U A ) ) 5 7 i U 1 Y
TR KRS (B 4b~4d) , TLMERIBACE RIgiE G DU ETHa s A F)
TR MK IRER A LA S ) B, VLIRS AE 1 R AR SR T A R KR A
FEVTHETRIR A PR KIB AR CREAH 2~4) 5 HOZR NI A S A S 0 25 0k 58, i1 ot
RIREREIC (& 2~2D) o ALt 6~8 HIMMRRHIE S07AH 2~4 #H S, FE—Pa ALK~
FESZ BNE PSR, EVLIERIIOR I S8 R UTisah, LR IS5 IRk
TEALAF PR 5 kD (P 4f~4h), 38 R T MR 22715 4 B /K A (B 26~2h);
T 0 58 FRY N f R67 9 2h S A 45 0 i T <CU s (I 2n~2p)

P2 [y Bt BSISO1 HIEENRFIES P1 BrBOEA—E (& 5) ; K, £ P2 By
B, VLRI ZEST P9 e KR A0l 5% B BSISOL MIRLAHAR {5 P1 BBtk —
H, tRBUNAIM 2~4 (FiM 6~8) , TTMERBEK R ML () , SRR
ik G (B 3) o (EAERMEZ, P2 BB BSISOI 5 1Ty 1 A B
IR IR G W EE /N T PLIY B, A R RIS 7E 5 S04
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Fig. 4 Composite evolution of the intraseasonal 500hPa vertical motion (color scale, Pas™!) and
850hPa moisture flux (vectors, s gkg~1)anomalies against the phases 1~8 (a~h) of strong BSISO1
events during the summer (1% May to 315 August) of P1 episode (1997~2008). Only shown are the
vertical motion and moisture flux anomalies statistically significant at the 5% significance level.
The magnitude of the reference vector is provided at the top right of each figure
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Fig. 5 Same as Fig. 4, but for the situation during the P2 (2009~2018) episode
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Fig. 6 Latitude-lag time cross-section of correlation coefficients for intraseasonal OLR (color scale)
and 850hPa zonal wind (contour) anomalies along the western Pacific longitudes (110°~140°E)
against the intraseasonal OLR anomalies area-averaged over the equatorial western Pacific region
(5°S~5°N, 110°~140°E). The solid (dashed) lines indicate the positive (negative) correlations. The
dotted area indicates that the correlation coefficient of OLR anomalies has passed the 5%

significance test
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5 FEE 0 2 Y AR AL R R T A RN AR R 2 G4 HI I, KPR PSP I A
FI#55. 78 P1BYEL, BT BSISO1 5 <Mk X i 4% 7% v Bl i A, 400t o
TR [ R YIS B0t e e S IAAEC S5 5 51 S P A FA UL i e R 5 {4 B R0 AH L
HEIH . MAE P2 BB, BSISOL A SR Il xH it il 44 4% AL Hh X, 38 e i
PR SR, B T ARG RGA N, B, SR T AR Hh X Y R IR
o (B 35~D
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-8 -4 0 4 8 -8 -4 0 4 8
7 (a) PLAI (b) P2 BrEt 5~8 H 5t BSISO1 S AH 2~4 MIVLIE K (28°~35°N, 105°
~122°E) 850hPa (=5 A/KITiZWr. M _EEIT A& T2 3 8 JR KRB T (10 g kg s
DL KERCEFRENEDT (10°gkg s KR TEEHIED (100 gkg! s FKVE R HIPRIT I

(10° gkg' s
Fig. 7 Intraseasonal moisture budget at 850hPa over the Yangtze—Huai River Basin (28°~35°N,
105°~122°E) in the phases 2~4 of strong BSISO1 events during the summer (1% May to 315t August)
of (a) P1 and (b) P2 episodes. The terms listed are local moisture tendency (10 g kg™ s™!), horizontal
moisture advection (10 g kg'!' 1), vertical moisture transport (10° g kg! s°') and local moisture
loss or gain due to the condensational heating process (10 g kg! s™!), respectively
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Fig. 8 Vertical integration of tropospheric moisture (color scale, g m~2) from 1000hPa to 300hPa
during the summer (15 May to 315 August) of (a) P1 and (b) P2 episodes
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Fig. 9 Intraseasonal temperature budget at 925hPa over southeast China (22°~28°N, 110°~122°E) in
the phases 2~4 of strong BSISO1 events during the summer (1% May to 315 August) of (a) P1 and
(b) P2 episodes. The terms listed are local temperature tendency (10 K s™!), horizontal temperature
advection (106 K s!), adiabatic heating (10° K s!) and diabatic heating (10 K s), respectively

ER BRI AN, BSISOL £ P AR LR BE S ) AL A% a2 i BT VE SN 4 i 1
[X 2747 N B K AL 3 i) S8 . 72 P1OAT P2 [ BB, BSISO1 SYFEPE KTV [
e S 0 B AU R, BRI, R A A R K AR R 2 B AT AR R
BSISO1 A 5% AR ALIE 1 ££ P AT PR BT 1A b A% i R e — P bR T 20 b
5% B S B I RN R 578 0 1) X 3 PR 1 o T o G TR PR S 3 ) IR0
X A B S 2 R IS ARUEE S I MR SRR AN IR R TR AR R 1 £

17



o) 2 LAV RE, SURVDERIER L 0 % BT CRUD @3B KREE S (5
HO , IERKIZFETT N REIZ QR 5 MRKRREmREZ (Rb) KR
mEMSEIN QR B D i R N 1R R R IS (5D
153 Rt 1 R R PR (TR o 4R, BSISOI1 7E#E KP4 B Ak A&7
FI7E P1 AT P2 I BAAFAE R E I 2 5. 75 P1FYEL, BSISOI KL #E R HIFE 20°N
DR, of HE R i X 3K AR 2 A SR 55 s 7E P2 BB, BSISOI1 AJ A ARIE PG A
AR 2R HLIX, BSISO1 A3 KR MEEL (D hift 555 i A e b X 14 B K
SEEREN G, FIRAERES B BT CRYD 8ahis s 4aiaA 2 (HED
R X ) RIR S % K (ThED .« Bkl L, BSISOI 76 JU AT PR 2
ABAL G B AR AR s 22 572 8 B BSISOT1 ) I Y JAT I3 46 7K AP0 o i [ 305, 78 [ 3
HE FH LA BR 2 R R R BE R 2R

LMW FU R B BSISO1 78 P8 KT 740 BE 5 A AL A /2 25 R HL A1l A 7K #x
WMREHLRIFEFEVE S 8 (e.g., Jiang et al., 2004) , A 73— 5 P1 A1 P2
BBt BSISO1 dbAt 22 5 ok, & 10 25tH 1 P2 Al P1 B Be 2 =PI AR N B
RENZEANSHAZE)ZKVR (1000hPa~700hPa) [IZ(E . AT P1 BT EL, FE
Hi DO Z AR K IAE P2 BrBr i 2E 1G58 (18 10b) , INngE 1 105°~122°E &)
WP RIKIR A& B, HFIT BSISO1 WNARIEMAEIEZE 15°N. FRTE P2 B
B A b DX 11 2 AT B D)8t 2 3 i (&1 10a) , AR T BSISO1 i —20 A Fg
WAL R R X . BT L, 7E P2 B BRI AL AN KV I S AL 3
[Fli& s BSISO1 A X MR- & RG] b fE e m th X, 33 1 [F] B 3
A b X TR RV T R 3 P K

18



40N
30N
20N
10N

& « <
& & e &« €« v

L o« v

v

10S
20S
30S
40S

40N
30N
20N
10N

108
208
30S : _
408 L '.'I — T T T T T

60E 90E 120E 150E 180 150W 120W

I I I I [
-2.5 -2 -1.5 -1 -0.5 0.5 1 1.5 2 2.5

Bl 10P2 5 P1 (P2-PD) BB E = (5~8 H) ZFE4- PN () AimNEE YA GEMA, ms™)
A1 200hPa X7 (K&, ms™) , (b)) XZE{KZE (1000hPa~700hPa) LR EHAR S (A
tt, gm™2) MEMHEY. Hd, iR IEBEY)AE N 200 hPa 4iA X5 850 hPa & ] K ZA{H .
FT R X SRR R Z 37185 T 10901 & & YA 56

Fig. 10 Differences between the P2 and P1 episodes, in terms of boreal summer (15 May to 315

August) seasonal-mean (a) vertical wind shear (color scale, m s') and 200hPa winds (vectors, m
s, (b) specific humidity (color scale, g m~2) vertically integrated from 1000 and 700 hPa. The
vertical wind shear is defined as the difference of zonal winds between 200hPa and 850hPa.
Stippling indicates the region where the difference is statistically significant at the 10% significance
level
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