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Abstract: Baihetan Hydroelectric Power Station is located in the canyon area of the lower reaches
of the Jinsha River, with frequent northerly windy weather in the dry season. Objectively
identifying the circulation system that affects the strong winds of the hydroelectric power station
is beneficial for revealing the formation mechanism of strong winds in special areas. Based on 139
cases of northerly windy weather in the dry season in the canyon area from November 2018 to
November 2020 to April of the following year,, this paper analyzes the circulation situation of
windy weather, and establishes objective identification conditions with reference to the
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Lamb-Jenkinson (L-J) method,tests and modifies the identification conditions. The following
conclusions are obtained:(1) Fifteen typical northerly winds in hydropower stations are selected,
and through the analysis of the characteristics of circulation situation, the upper-air circulation
affecting the gale is summarized as: southern branch trough, plateau trough and northern
transverse trough. In 15 cases, the first two types appeared 6 times each and the transverse groove
type appeared 3 times. (2) Based on the analysis of circulation characteristic parameters by L-J
method, the key areas and preliminary identification conditions of gale circulation in dry season
are determined. The identification conditions of the south branch trough and plateau trough are
that the zonal component u of the geostrophic wind in the key area is greater than 10 dagpm -« 10°
longitude™, and the difference with the meridional component v is greater than dagpm + 10°
longitude™, while The vorticity of the geostrophic wind. is greater than 0 dagpm + 10° longitude™;

The identification condition of transverse groove type is that the critical area less than 20
dagpm « 10° longitude™,and it is required to be greater than u. (3)In additio gales in
the dry season of 2021 were selected to test the above circulation identifi nd it
was found that 11 of them accurately identified the circulation type asonthat

the circulation type is not recognized, the thresholds of you an een you and v
are corrected, and the results show that the corrected discrimi iti
feasible. Finally, the objective identification method 1 circ ation can provide a

reference for gale warning.
Keywords: Baihetan Hydroelectric Power Station, dry se northery winds, circulation

situation, objective typing
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Fig. 1 dropower Station (a) surrounding topography and (b) location of observation stations
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and (c) the northern region, as well as corresponding
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Table 2 Typical case profiles and subjective circulation situation analysis of northerly windy

weather in dam area from 2018 to 2020
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Fig. 4

istribution of three types of circulation indices based on 15 gales at Baihetan Hydropower
Station from 2018 to 2021 (unit: dagpm/10°)

3.2 ZHRNINRH B RFE XX AHHE

SR B ME A R 3ty DK XK AR = A R G LA B AN R, T 20 oI e A Y L R S
FERAIE T RS T . 18] 5a DRI SO R R LSRR (M) 3, 2018 £ 1 H 25 ), 500 hPa
7 968 e B A P 8] o v i DX PR ICAE R 5 I, I ELARAE 10 AR A sh4ead A SR s it HLAF
FEW] R B SR XA . KRR R, s P XU 8 XS 700 hPa. e 2 L 74 gt X A (IR 1)
AR, RRHIT S MK HL s 52 48 23 ARG, v e S AL AR S T, M PRI A2, T L

BB IR, HA BRI K.
10



B 5b Ny E AR ARSI (AMFI 7, 20194F 1 H 14 H) , 500 hPa bR 3 (49
W7 F 3l A [y 7 XN T, 75 30 DA sy S AT VR (IR R B 3. £E 700 hPa
Wi L, FESHEK AL TR LR, R S s AR R, 5 5L R e T, R
SR G, R R SR i RS MK Rty o A R B T R e e X R BN R AR A
AHIEZIE, DAL XS PE R SRR RS ME A R ol R A S, M Kt AT e XU B X
B, FHEAREH—DU)NVEEA 3 h R3EA e, W Ab—DU )1 PG A 2 A

B 5c BRSO MBI (AME) 2, 2018 4E 1 6 [, REREARUCUR AR, FRE
ACHSA B AR O B, B AR A At —ANZR VG e OO, R T 1 S, A
WA IRV AE R T, AR BN, 700 hPa 5 500 hPa ¥y o)A R
I, 3 h B E AR X e SO TR e SR B AR L 4

(a)

80°E 90°E 100°E 110°E 120°E 130°E

850 hPatp 4k fe| | &

R

Z 4 £
2 ATu=5T [850 hPatiZh | 53
(a]
A > >
S N
4 <
500 hPaziifi ‘
: & z
3 H ‘ ‘ s
80°E 90°E 100°E 110°E 120°E 130°E
y 4 A F A B )
(b) (c)
90°E 100°E 110°E 120°E 130°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E
T
500 hPash sy
£ | i) I ! | @z
z || APs=2 mu; § z ¢ b
- [l [BTT | 3 =y
7@%&? [(850 hPa?b " (HAZ]
) 1l % AT2=-5C : *4J 45
. -+ i [ -+
dB IDEZ)
1 = =
é 700 hPa iz g >
o~ o~
z
g (500 hPaZii £
o -
| ; |
90°E 100°E 110°E 120°E 130°E 80°E  90°E 100°E 110°E 120°E 130°E 140°E

5 FARSMEZK L3t = SR KIRTUIE 35 W A5 7Y
(a) FSCHERY, (b)) &JEMERY, (o) MRER
Fig. 5 Conceptual model of three types of strong wind circulation patterns at Baihetan Hydropower Station
(a) southern trough type, (b) plateau trough type, (c) transverse trough type
N T HERAR S = MR R G, 7 A E S SRR X o SO =R K 500 hPa

11



AL L 2 7 T R AR GRS R X .
3.2.1 M AR
G AT 6 YR SCRETRIRA 500 hPa FOAL 34 @i fEdy (R 2) , LARRE SRR KK 500 hPa L
Br s EEARR T2 H B R, R g SR RR AR R BRI —BudE, DRl ml o
T R SRS RO R A1l 500 hPa BET-37 R IR A R UMIRA B X . |1 2018 4 1 A 25
H 500 hPa i R~ (18 6a) AT UL, XK RAEXS IR I 9 AR K ity HA 6 B PRI
IS, B v SR S o) ] DR e XA 3 v FEEAE W S A A1, v SR P 98 S P oy, R
& T-8 dagpm, SIREZEIEEFZEL 4 dagpm PA . FEEMEZK B3G5 41 FESF K
R FEET -4 dagpm, 173 EHE R AIKYL R iz 5 E B PR
ST B SRR RSB P47, AT I 2R T X R 75 AT
A o J AR ) R S AR )RS S B P I, SRR A J I “IR
K7 HRFIE. D T AR SRR R IR RHAE, B
XI5 (& 2b, BIIE] 6a th 6 ML 2D %Fﬁs‘i%ﬂﬁ!&
3.2.2 & AT

G HT B HE 7K E S v S A R KX 5

dagpm, il

Py~Ps FI Po~P 11 % A3

i PEPESF Y (B 6b) , FERCT KRG AR5,
IR UG BRSPS DN TE M, R
59 JEILEE T3 IR G mT H 2
7R K st R XU e R, A 500

I H B 3, ARSI Rk AR O ) B A EES, 75-10 dagpm, HESHMEK
R A AR I X Lo BRSPABAR T 4 dagpm, 3B RS ME /KRR 30t BRI A SUOBE PRI 58
51 SRR KR BRI b, PRI BIRR RIS “ UMK 40 A, SR PIaEsE R, fiih
SO AT SR CAAR R R ERAN N 52t DAAMLIX . Z5 B RTIR, Dy 7R SE MR RS EZK H il R R
(A, LL500 hPa i3 b Pi~Pry Pu~Piy Pu~Puté Xk (B 2¢, BIE 6c H 9 ata

1D R R SCHE X

12



ISN A

75°E 85°F 95°F e 75 85°F 05°E 105°E B 8 5B 05T
VE: AR SN HEET RO XIR, AR ST SRR S, SN MK L .

B 6 FEMEKESS (a) 2018 4F 1 A 25 HESCHEAY, (b)) 2019 4F 1 H 14 HisFAEAIA (¢) 2018 4F 1 H 6 H#%
FERIREF 500 hPa 5 1 H P S EFE A (Zh2k, ®¥47: dagpm, )

Fig. 6: Distribution of 500 hPa potential height and January average at Baihetan Hy ower Station

from 2018 to 2021 in (a) January 25 2018, (b) January 24 2020 and (c¢) January, i ea (unit:
dagpm)

WA LA L T S IR RAR AT, G = 2RI
TR HR 5 v>20 dagpm/10°, u-v>20 dagpm/10°,
A7y HH L T e PG b IX s D TR ) L B ARE L, DX IAE TR
RGN REEX AR, %fﬂ%ﬁ%ﬁﬁ@ﬁﬂﬁ%@b&%ﬁﬁ&%o P T (1) 2 WA %%
A u<20 dagpm/10°, H & KT u it AT R DRIL DGR X . BARIRIRYR

HO A O X e 3 i, EXS OB IX 15 DT RO B AE RO A% A, B

dropower Station

FIRAAT [ AR

e BRI {E/ dagpm , >0 w20, =20, £>0 w20, &>u
2b 1 Pi~Ps Fll Po~Py; K 2b o P~P; il Ps~P; B 2¢ o1 Ps~Pry Pi~Piss Pi~Pis

EIEfE

/dagpm/ w10, u=v10, £>0 w10, w=v>10, £>0 w20, $d>u

4 PR AE RS

bSO ST K S R RO IR 35 B WA T 125, 5 B 3 KRR A A 50 R 7
VERIERTE. BEEL 2021 4F 1—2 H AESHMEK B 14 WCRRRSAMBITHHIRRIEE, I HT
500 hPa £ FLEE T4, FIRARIEK 4. R 4 v EKMEY 28. 8 dagpm/10°, ~F
PMEH 22.1 dagpm/10°, FEARTFEFR 3 FUAUUKAE, (HAME] 100 12 F1 13 IR ARIEE] w20
dagpm/10° {126, & HIPEIMEN 16.3 dagpm/10°, HAGIEIKT 0 dagpm/10°, i 2 5EA

13



FAMo wv PRI 23,2 dagpm/10°, A 1 IRABIRH L v->20 dagpm/10° 261, &
o 14 AT 2R ALK AR, {0 3 IRAIREDS R ARG, HAR R
P SORE Y, B BT S AR R AL 34 B R D i X AR A TR R, 0F R SRS AL ]
IRAMGHER -

XF 14 PORRAGI T B B X HEAT 704l (BR 4D, M1 13 (St Pl R
BUAESRBEIX N, A 2 B G T~ v X B39 A2 o SR 7R S 2 i SR R IR AR A R SR B X
HAR 11 R G o 2 I BLE SCBE DA% s 1, HABE P PO E RN -2 dagpm, 5%
/NA-14 dagpm, (HBC/NEHMRAIIRIE . S8, BT SO E I =2 KA G o< B [X A

GEL, T ERE AR SR A EART, BRAb &N, SR O AT [EE 2ARX
4 BEHMIKE M ARNINRE B ZMHIREHN
Table 4 Test of objective identification conditions of gale Qi i® ion at Baihetan

H /45— - E
e u/dagpm/10°  &/dagpm/10°  u-v/dagpm/10° ST Eo I PRI
A-A g i
1 2021-1-3 28.8 31.0 Ps. Ps. Pio. Pus A A
2 2021-1-7 12.2 23.2 \ Pe. Pr. Py Pr -10 it it
3 2021-1-16 -2 I E/ =7
22.7 7.5 27.6 P Py P N
= A #
4 2021-1-17 -2 I E/ :pa
33.0 13.1 35. 1 1. Piy Pis. Pir N
= A #
5 2021-1-20 -8 Epa 5
24.6 35.0 28.3 P, Pa, Py
#
6 2021-1-29 -4 B :pa
26.0 12.4 25.6 P,. P
#
7 202051 25.2 11.8 - Pe. P; -10 R R
8 2021 Pio. Pui. Pia. Pis, -2 B :pa
22.1 11.5 24.3
Pis. P it
9 2021-2-6 -14 A 53
22.5 13.0 20.9 Py
it
10 2021-2-11 -6 RFFH X
19.1 3.8 20.9 P;
it
11 2021-2-14 Ps. Pio. Piy. Piz, -4 Al R
20.5 13.8 21.4
Py il
12 2021-2-16 -8 RFFH X
18.4 29. 4 18.0 Py, Piy
it
13 2021-2-19 -8 RFFH X
13.6 13.7 12.3 Py
it
14 2021-2-25 20. 2 9.6 21.2 Ps. Ps —4 B 53




e BIREER A TR T 2 FNVR SR A PR B I B P RO B AR s “—7 RORMURER G R R R w-ve

BT 14 YORRAGI IR I, A 11 KRBT PR I S 508 i 2 IR &
B I SCER S 1 T VA RE NS R B R & PRI 35 o A MRS IX rf S o H SR PR X
s, AR IR SRR LU WU S FRAR T L] DV R38R w5 BT 34 P AR 1 22 T B I
TREL KRB OLm SER ST VUE, AL R S H IR . 14 SRR,
e Sz R v SRR AR K RN w B9 KT 0 dagpm/10°, 3% 5 P #SE/K Fe st 25 500 hPa
ERIRITE R B e KRR € >0 dagpm/10°, BEHA R XU B S PR R B e . i

HFER R i 2 A SHEK s, 80l

A, HE Te i e v AW LRI B2, ZRA o ¥R R R OE MR TR E0H)
WA, WHIHIRZEAE T o SR W%, ATz S RRCR .

(a) 20210211 (b) 20210216 (c) 20210219

S0°N 1
40N —
30°N

A_©
20°N A

L=
o & o 5
e . 1?55;
70°E 80°E 90°E 100°E 110°E  120°E

T LLOBIE YT I R ROL A AL S0 £ A R SRS BB o AR BESP rpa  DXE, HUE R B AR
15

e ¥
. : o
: 7=
o 580 Y
_ : o
10°N +— - Ziﬁh 10°N

70°E  80°E  90°E  100°E 110°E  120°E

-] (-] o] >
. [ T zgﬁ

70°E B0°E  90°E  100°E  110°E  120°E




Hfr: dagpm, =M EESHEK RS AL E
B 7 RS fE AR BB A 500 hPa S8 wfEdy (SHHZL, HfL: dagpm)
(a) 202142 H 11 H, (b) 202142 H16 H, (c) 202142 H 19 H
Fig. 7 Three cases of unidentified gale 500 hPa circulation field at Baihetan Hydropower
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