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Abstract: The Baihetan Hydropower Station (BHS) is located in the dry-hot river valley downstream of the Jinsha River, where
frequent windy weather and rainstorm during the wet season are common. In order to explore the characteristics of the evolution of
atmospheric circulation and low-level jet during wet season rainstorm and gale events in this particular terrain, ground observation
data and ERAS reanalysis data are used to analyze the formation mechanism of 13 wet season rainstorm and gale events in the
dam area of BHS from 2018 to 2021. The results show that based on the characteristics of the 500 hPa circulation pattern, the 13
rainstorm and gale events can be classified into 4 types: eastward-moving low trough type, subtropical high type, joint influence
of low trough and subtropical high type, and tropical depression type. In all 4 types of rainstorm and gale events, there is always a
significant development of low-level jets at 700 hPa, characterized by the weakening and eastward movement of the southwest jet
stream due to the influence by the summer monsoon. The westward jet stream and the southeastward jet stream on the northwest
side of the subtropical high as well as the southward jet stream on the northern side of the tropical depression in the Bay of Bengal
are responsible for water vapor transport during rainstorm events. Based on the key influencing systems and low-level jet evolution,
conceptual models of the 4 types of rainstorm and gale events in the dam area of BHS are established. The occurrence of the 4 types
of rainstorm and gale events is mainly influenced by the eastward
movement of the westerly trough, as well as favorable conditions
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high and the northern side of the tropical depression. Low-
level jets play an important role in triggering and maintaining
rainstorm and gale.
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gale, circulation situation, low-level jet, conceptual model
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Table 1 Overview of wet season rainstorm and gale processes in the dam area of BHS from 2018 to 2021
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Fig. 1 Rainstorm location, maximum wind speed and
maximum wind direction of each weather station during
13 rainstorm and gale processes in the dam area of BHS
(A: the location of the BHS dam; ®: a rainstorm and gale
process)
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Fig. 2 Diurnal variation of total precipitation times and
maximum hourly rainfall at 5 stations in 13 rainstorm and
gale processes in the dam area of BHS
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Table 2 The impact weather systems of the 13 rainstorm
and gale processes in the dam area of BHS
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and water vapor flux (vector) and water vapor flux divergence (colored shaded) (b) at 16: 00 BT on 17 May 2018 (A: the
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— 5 g/(hPa-cm+s)

60°N = SSET——— 36°N
‘

S0°N R %
20 e 8 E
18 6 &
40°N > 4 =
16 £ 2 )
= 28N o T
14 X =)
30°N X -2 -
12 —4 =
10 24°N —6 ﬁ
20°N ‘ —5
[ P B N N T = U T 20 I [ CORRU N
i\ NSV~ P 2/ I S SRS, RN N %<

10°N \ / N Zoer’f 20°N 4 -

60°E 75°E 90°E 105°E 120°E 135°E 100°E 104°E 108°E 112°E 116°E 120°E

—5m/s — 5 g/(hPa-cm+s)

&8 [E7, 18:42021E9H2H01: 00
Fig. 8 Same as Fig. 7, but for 01: 00 BT on 2 September 2021

R ARrLE, RESRERAWY R, BRI R AR RORISRIE, NN AR SER it T A A Bh
e ST aR i PR . X — R, WIXKARRN I AAE (E9a) s SRR, K I PR

J7 IR FINX, AR ZS KPR & RAE XA TN =
M RIZE AL, RS REZK L X AL T3 — K PR A X
P CFEI9b), IR 2R W R A -5 78 g 2 A P ik
WUIAHSC. F10: 00, X AERAS S0 50 BE TT 4508055 »
DO ARR, KPR KR U e R —
SR, RS RS (A

3.3.3 AHREILMBHERER

Y 2R XA I AL A Bl KON R T
AR B AR TR DA BT s i B INX, HIDCAL T K P48
FIX, FARIX A 2 Rt — 25k (EI8b). 3]
11: 00, $VUDCAR g A9 20 DB 2 B3 s T
UM S ST 46 1) ARH0R - Bl 7K A
/N, KA K R R B AR D IE(EL, PR e A 4R
CIEmS ). PRI, e R R o T R % TR R U A

SRR, R R 0 S A B4 5 LB i 7R 7 2
RSN, A o g A IR L AR A B s i 51
WK, E T AR R AR BRI R -
FE20204-7 H 9 H Y2 I KK, 700 hPaZh
I L s S SR A s PG AL ) O P e
G- 9H02: 00KEFIITARMT, I X 1 MIA7 £E55% P4
MRS B, A O KGR EI 1S m/s, XBARES 2

Advances in Meteorological Science and Technology S&FHZ#HE 15 (1) - 2025 | 45

EF Y R CRRS AT WAL PN ANt
20184F7H27 H A, WnE10afiR, K4 A b BleE
PR RYALI, 22: 00KERITFAR IS, Fly ULl
BRI s 5 B[R], A0 i ) 2 BAE T 16
D i > KPR IR AN BT 3t A e IR g ik B X, 7K
PR A RAE XA B R AE I, O 28 19 R & AR
S T e R KRR CIET10b) o Bl 35 3 W 9 55 5



TEBE

60°N 1
50°N |
40N
30°N |

20°N ¥/ |/ .
AT
A N o (N S
‘4 41 4 4%’»41,2 t\/‘r‘k’\‘:

A\

F. . .

- e - -

20°N + -
100°E 104°E

135°E 108°E

—>5m/s
E9 RIE7, 18:420205F7H9H02: 00
Fig. 9 Same as Fig. 7, but for 02: 00 BT on 9 July 2020

105°E

120°E

90°E

112°E

116°E 120°E
— 5 g/(hParcm*s)

FRIGE RS/ (1075 g/ (hPa - cm? - 5))

60°N ——— 36°N
17 . N
/ e ”///)\;.ﬂ—- ~
50°N 1 o
32°N E
<
[-%
40°N A <
N E)
28°N .
2
30°N 4 c
—4 iR
24°N ﬁ
20°N = )
: e
10°N Foc { 20°N ‘—.‘ [
60°E 75°E 90°E 105°E 120°E 135°E 100°E 104°E 108°E 112°E 116°E 120°E

—5mfs

— 5 g/(hParcm-s)

E10 [E7, 18:420184%7H27H22: 00
Fig. 10 Same as Fig. 7, but for 22: 00 BT on 27 July 2018

1k, PR AE O A R XU T 2 5 /K P ek o5
()

3.4 ERANKXSBSIEE

BT DAL XF S M 7K FE 3 400 X 2 2 T K R R
FRIRIEARMR S SRR IE A B 25 500, AP R
JE KA HARRBGE™, M T 30X 30 2 5 1 KR
BN Wi - e SIS

Al R B B/ R XL, 500 hPays i b 4m i 4%
%, HutFIEE, 700 hPa I5Z PUrg XM, JE AL
SV r KR, R DTRR R KR, KR AE
KARA, MENRAY &AL T 78 2 K&
(El11a). 7ERI#A @R BN RKN RS, &
ZE R R R 1 PSR By, XA I A e R P A

[, PO KRRk KRB, K IRAE
IR A (B Te) o PR A 2 2 T R KA 2 40 X
ZEH WL KA A o FE L T b RN v [ R T b
X, LR E AL, X A2 i L & R 2
WA, AVRIETT R RS, MR, b2
R & A4 408 T R KPR AR (BT,
4 LHie5itie

1] s T R 28 FTER A 574 B A BT e ek, %o
2018—20214FEYRZE (5—10J7 ) FI MK L 3 201 X 2 7
RIRGT R PR RIE S ARZS @ LA SOKIRFE#AT T
AT, EELELT .

D) Fri A B H AR b 3, 2 LIR ] )5
KR R E . ARHE500 hPaFf i JE H4 T H 52 1 A Kt

SRR, RIS A2 R R F S TN P R IR 4y 42, S BN IRAE AR AL . @B e FE R L (ERAY
ANt i R A A KRN, AR R AR R s SR s A, AR R IR

PET H B A KPORIE (110D . 430X 32 (0 &) 3
7 el G R R MR, A oo T 0 % A I U 5 AR
Forg B B 2 AR X L2589, T BUR AR K s

Mo B T2 B2 JE P AR AL SN o ARy g s 2 7
FAGHT 3 e ok SR AT A R B AR R - (R A
PR g FE A ) B e 2 2 27 T IR R R, IR AR

46 | Advances in Meteorological Science and Technology S&EHE#E 15 (1) - 2025



(a) fERAE R

30°N

. O™ 2
100°E 110°E

() AR AN ) #vty v e e [m] s 23

30°N[ L T 508

,:\f’

bl N -
110°E 120°E

WA A

100°E

Progress #j%# &

o |/ 2 / : > 3 L
I | Ry i P
90°E 100°E 110°E 120°E

B ARZEWMAKIFSEE (A B8MKEIEINKAE)

Fig. 11 Conceptual models of the 4 types of rainstorm and gale (A: the position of the dam area of BHS)

Rty ok 18 25 S5 R HAGHT = R 2% 1 RV SR 7R 4L X
BRI, PEAE R AR . B G Y o A7 30 X R A
AR HE 5] o

2) AR AKGTFET00 hPaty P 2 1fIk2s &
WA, RMA: R0 1) 75 K0 B
ARFUR S AR, RIS R PG A ) D v R R
TR ZR B XA, LA AL 25 DX PR ARG s I ) )
FRGET, ERM R R BK R TER .

3) P T AR H Sl 30X R R T R MR A
WEAAERY ., BEE R, BRI KRR Az 2 Z 50
SEHENILFFEW, GRS, s, #
IR PR AR 20/ 5% . 500 hPapt KUE 4%
RAET S 46T 554, 700 hPasKiE4E -GS AN EI T 3 R
NG 7RISR RAT TE L R IR AE R, P IR Y
KRS T RGBSR 50, VR BRI A
ATt TR AR R, JER R
RARREE T A RIRIE.

FWERRERRE ST, Z2RE RGP ELEH
FIZER, MR SMAMOG WA il 2 VER, 1 H A
R TRREMKK. AP, )EmE
Z5 TR A /K PR o B T BT ol e IR Y XL

Advances in Meteorological Science and Technology S&FHZ#HE 15 (1) - 2025 | 47

AT, X AT AR B, (A Y R
TRABN A BRI, AR RO Kk A
STk E i EA BT IA TR T
T T K L S R R R A R, SR R
A& HITE T3 S0 K L Bl 30X — RO R AT T B
P ST R R o AT AU R ik
PEAT T 038, FFARA IR GOR AR AR 7 B A
HESHE K Rt IO DX R KU B PR 0K R — 20 AR
Mo ARWPTEEIUG T —LERUOR, (HARES RO A
7K P, S 308 DX I 6 DX 5 38 14 52 M BIL i O R AR A
Br, ARRE—LOITE. MOh, EESMEAK Rl XA T
GV W THITAIX, FRIRHE X B FT R KA 2
Mty R, XU ARSRITTE AT A

Bk

[1] Fee, TR &, AN, . A B A w35 K E WA RURE BOBUR: DL
B AR 35 O 1 [M. AL R AR ARG, 2023,

(2] M=, + B2 & W M]. AL B2 W RAL, 1980.

[3] R#AR, MiRHG, FEX, . RAFREMTE (FTR) M.
Jer: A& AL, 2007

[4] Miller R C. Notes on analysis and severe-storm forecasting
procedures of the air force global weather central, technical report
200 (Rev)[R]. Scott Air Force Base, 1972.

(F#5450)



TEBE

(3]

(4]
(5]
(6]
(7]
(8]
[9]

HIH
dvances in Met S&T

development[J]. Conservation Biology, 1992, 6(1): 37-46.
Gomez-Baggethun E, Ruiz-Pérez M. Economic valuation and the
commodification of ecosystem services[J]. Progress in Physical
Geography: Earth and Environment, 2011, 35(5): 613-628.
BUATE, AR R, B4, . BN E A R GRS R F R EMN
TV H gL 2R [T). & m ARk UK %R, 2019, 39(12): 77-85.
SAEL UARAR BHAESXAMI/RKE. ESXAF
. A of B Ak & B % AL, 2012,

KR T, A% EAR GRS W ESFANRFR SR £5%
1i,2009,29(11): 6183-6188.

KFEER, 554, 7 R, F. EXRGEFRELE: A &
Ho7ik 5 ZGIF ] £ AR, 2013,33(21): 6747-6761.
LEE, Bk A5, % ASRGAEFRERERAR K
F A2 ([J]. % IRA#,2015,37(9): 1709-1715.

DEE R, T4, % FEOISFEHMESRGE T RES
HA ). B EFE A, 2017, 37(4): 1474-1482,

[10] EXPEHZ =, MR, K EF. £5 A% £ 8 E(GEP)Z H#t

%
80-85.

DL IL A T AT A B[], B8 5 AT #4804 JR, 2020, 45(6):

[11] BEZ, BRE, H#A £ MIEHNTRLBEEEAFAR

[12]

[13]
[14]
[15]

[16]

(17]

(18]

[J1. £ A 4%, 2019, 39(1): 37-44.
REF, BIIXE. & ALK E TGN AES R A E P~ L HEGEP
BEFR—LLFE/E A O] £ A%, 2020, 40(10): 3207-
3217.
FR,KE B, F BREHTAEARRAESREAFRE
WARET]. A A% 4R, 2019, 39(9): 3062-3074.

(CFEARERLE - REAFY REL. FEATRL2H: R
#FIM]. A B AE R 24 ARG, 2002.
BER, INE, FEK, . ZHE A LETESRGEFREEA
e[, ZHOR L A%, 2021, 49(4): 73-77.
ZRE AME L. 2021 F L H 4 A% AR [EB/OL]. (2022-
01-01)[2023-04-10]. http://ah.cma.gov.cn/zfxxgk/zwgk/qxbg/
qxbg1/202205/t20220523_4847956.html.

A RBUF. ST R AR AKX (2018—20304F)
[EB/OL]. (2021-07-25)[2023-04-10]. https://www.xuancheng.gov.
cn/OpennessContent/show/2197150.html.

BT Gt R, B R it B g WE AL 2021 F W4 it 4 S [EB/
OL]. (2021-12-13)[2023-04-10]. https://tjj.xuancheng.gov.cn/
News/show/1307205.html.

(4REE: Aik)

(24750

(5]

(6]
(7]
(8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]

(17]

(18]

(19]

Crisp C A. Training guide for severe weather forecasters[R]. Offutt
AFB, NE: Air Weather Service (MAC), Air Force Global Weather
Central, 1979.
WA, UM, T R —REAETER DB 2]
A %,2012,38(1): 72-80.
FH, BT, EIRE, F ORI LRB0RENTETRY B AR
= 2RFE[T]. T E XA R, 2022,39(6): 1753-1767.
B, oF R, B 2008—2018 45T 5 B X & W AHELT]. A S A
¥ ¥R, 2022,45(1): 51-64.
YA, RN, AN, FL )1 & AR s & T 2T AR AR AE 4
#rJ]. A%, 2017, 43(10): 1165-1175.
WHW, ZEF, PR WIARALT KRR LERTEFN
o R 50 HT1).  R A4, 2020,39(2): 321-332.
Birds, T, K, % W &R RXEFWHES ML R
%.,2021,47(3): 303-316.
A4, TokE, BHT, £ HAAEYE T - RKERXMCSs L &
KA RT]. R AR5 4R, 2020,43(5): 810-823.
BFE BRIAL—REZEWARLESMI] AXHEHE,
2018, 8(6): 33-38.
IWMF, KEE E—, % —ANRZ & NERART LRSI
B RE M) A& A, 2021, 41(2): 209-220.
RIB, KL, TRAE. — RO e R PR K AR B AT RS UE [T, AR
HEE TAFFHEARFIR), 2016, 17(3): 270-277.
BRI, R, AR RREBNHFEETN LR FRIEA
[0]. &% & 2,2011,31(2): 211-216.
Saulo C, Ruiz J, Skabar Y G. Synergism between the low-level jet
and organized convection at its exit region[J]. Monthly Weather
Review, 2007, 135(4): 1310-1326.
Findlater J. A major low-level air current near the Indian Ocean
during the northern summer[J]. Quarterly Journal of the Royal
Meteorological Society, 1969, 95(404): 362-380.
X, AHE, TR, % KREARNFRERERED]. A%
#4R, 2014, 72(2): 191-206.

[20]
[21]

[22]

[23]
[24]
[25]
[26]
[27]

[28]

[29] #

[30]

[31]
[32]

[33]

T, T, KA S, 20178 AT EE %X E WL
A ]. B R A4, 2018, 37(6): 1696-1704.

s, T, AT 2R ARG RALNF RN AAH
%1979, 3(3): 227-238.

Du Y, Chen G X. Heavy rainfall associated with double low-
level jets over southern China. Part I: Ensemble-based analysis[J].
Monthly Weather Review, 2018, 146(11): 3827-3844.

YT P HE K L3 R H AR R T O E AL A E Rk &[T AR K
1% ¥,2017(2): 61-62.

BER ABEZNSFERGABREFEEM]. LT AR E
FRAL, 2011,

Wk E, XK. APV ITRATERETHEELSTI]. KEBEFALR,
2007, 28(1): 39-41.

WSt Bl k¥, BT, 4. 053410 )| 3 E F AT A WA ES
#rlI). & B A %, 2018,37(1): 197-206.

AN, iR, BiRE. EERTEIHGE T RARAE )1
X & AR g2 e [T]. B R A%, 2014, 33(2): 384-393.

TN TRIE R K AT F IR L& T AK
2472012, 70(4): 642-654.

M, ERE, A, . W GHEE KRR BREER LS E
#ER ] &R AR, 2007,26(3): 476-484.

WRik, ZERE, BRIE. £ ‘B BAREARERETHERR
KRHIE R RN R EX N KRBT KA MEAD]. KARE,
2007, 31(2): 185-201.

RS, X1, 258, %. 20094 B 2 19 )1 & 0 P K R T L A H
Ar[I]. B 7K E, 2014, 33(2): 112-120.

MR, OB T, %, %. &8 K b 3k I XAk A KR R AT
[7). & & L3t R & 4 52, 2023, 43(S1): 75-80.

ZEH, FEF, UK, & KRR P 7 £ 3 B8 %K
EIXE — KA MK AW HEED[I]. &R LHIRFR, 2022,
42(3): 22-30.

(%% BIL)

54 | Advances in Meteorological Science and Technology S&EHE#E 15 (1) - 2025



