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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 strong wind 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 strong wind
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weather in the dry season in the canyon area from November to April of 2018 —2020, this paper analyzes
the circulation situation of strong wind weather, and establishes objective identification conditions with
reference to the Lamb-Jenkinson (L-J) method. Moreover, the identification conditions are tested and cor-
rected. The results show that 15 cases of typical northerly strong winds at the hydropower station are se-
lected. According to the analysis of the characteristics of circulation situation, the upper-air circulation af-
fecting strong winds is summarized as southern branch trough, plateau trough and transverse trough. In
the 15 cases, the first two types appeared 6 times each and the transverse trough type appeared 3 times.
Based on the analysis of circulation characteristic parameters by 1.-] method, the key areas and preliminary
identification conditions of strong wind circulation in dry season are determined. The identification condi-
tions of the southern branch trough and plateau trough types are that the zonal component u of the geo-
strophic wind in the key area is greater than 10 dagpm/10°longitude ', and its difference from the meridio-

1

nal component v is greater than 10 dagpm/10°longitude™'. At the same time, the vorticity of the geo-

strophic wind is greater than 0 dagpm/10°longitude '. The identification condition of transverse trough

', and it is required to be greater than u.

type is that the critical area u is less than 20 dagpm/10°longitude™
In addition, 14 cases of strong winds in the dry season of 2021 are selected to test the above circulation
identification conditions. It is found that from 11 of the 14 cases, the circulation types are identified accu-
rately. According to the reason that the circulation type is not recognized, the thresholds of u and the
difference between u and v are corrected. The results show that the corrected discrimination conditions are
accurate and feasible. The objective identification method of circulation situation could provide a reference
for strong wind warning at the Baihetan Hydroelectric Power Station.

Key words: Baihetan Hydroelectric Power Station, northerly strong wind in the dry season, circulation

pattern, objective typing
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Fig. 1

(a) The surrounding topography of Baihetan Hydroelectric Power Station and

(b) locations of observation stations
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Fig.2 The strong wind circulation system affecting (a) the entire area, (b) the southern part and

(¢) the northern part of Baihetan Hydroelectric Power Station as well as the corresponding differential grid points
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Table 1 Latitude and longitude of grid points for strong wind systems affecting Baihetan Hydroelectric Power Station

s 4iE/°N %E/°E % 5 /N %E/°E
P, 52 78 Py 32 78
P, 52 88 P 32 88
Py 52 98 Py 32 78
P, 52 108 Py 32 88
Ps 47 78 Py 27 78
P 47 88 Py, 27 88
P; 47 98 Py 27 98
Ps 47 108 Py, 27 108
Py 42 78 Py 22 78
P 42 88 Py 22 88
Py 42 98 Py 22 98
P 42 108 Py 22 108
Py 37 78 Py 17 78
Py 37 88 Py 17 88
Py 37 98 Py 17 98
Pis 37 108 Py 17 108
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Table 2 Typical case profiles and subjective circulation situation analysis of northerly strong wind
weather in Baihetan Hydroelectric Power Station from 2018 to 2020
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Fig. 3 The 500 hPa geopotential height field (contour) and wind field (wind barb) of three types of

strong wind circulation patterns at Baihetan Hydroelectric Power Station
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Fig. 4 Box plots of three types of strong wind circulation pattern indices based on 15 strong winds at

Baihetan Hydroelectric Power Station from 2018 to 2021



1250 A

% 550 %

S50°N;

J (a) HESCHIT
wl N\

40

30 4

40° N+

30 A

90 100 110 120 130°E

(c) Mt

HE 9

50° N

40

30

80 90 100 110 120 130  140°E

Bl S ik r il = 2O BRI T L 3 A A

Fig. 5 Conceptual model of three types of strong wind circulation patterns at Baihetan Hydroelectric Power Station
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Fig. 6 Distribution of the 500 hPa and January average geopotential height anomalies of

three types of strong winds at Baihetan Hydroelectric Power Station (unit: dagpm)
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Table 3 Classification and objective identification conditions of

strong wind circulation pattern at Baihetan Hydroelectric Power Station
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Table 4 Test of objective identification conditions of strong wind circulation pattern at Baihetan Hydroelectric Power Station
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Fig. 7 The 500 hPa geopotential height field (contour, unit: dagpm) of three unidentified

strong wind cases at Baihetan Hydroelectric Power Station
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