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Characteristics of Meteorological Elements over Yanqing Area
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Abstract: Based on observation data from 11 meteorological stations from January to March of 2019—2020
over the Yanqing Area of the 2022 Beijing Winter Olympic Games, spatio-temporal distributions of wind
field and temperature are analyzed, and the correlation of gust factor with mean wind speed and turbulence
intensity is established, so as to provide a reference for forecasting temperature and wind field in the com-
plex terrain area, especially for the gust wind forecast. Generally, the daily high temperature occurs at
15:00 BT or 16:00 BT and the lowest temperature appears from 06:00 BT to 08:00 BT. Furthermore, the
range of diurnal temperature decreases with the increase of altitude. The mean wind speed and wind gust
have similar characteristics of diurnal variation. Taking S5 as the boundary, the winds at higher-altitude
stations are relatively weaker in the daytime than at nighttime, while the diurnal variations of wind speeds
at lower-altitude stations are opposite. Wind speeds at the stations with altitude above 1900 m usually in-
crease with altitude. The wind direction at stations over mountain tops have no diurnal variation with a
dominant direction of northwesterly. However, the wind directions at stations in the mountainsides and

low-elevation areas are characterized by diurnal variation. Wind direction variation of the former is less
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noticeable, with the prevailing northwesterly in the daytime and westerly at nighttime, while the latter

shows significant variation with a feature of mountain-valley breeze. The gust factor at S1 station has obvi-

ous diurnal variation with maximum value and large variation in the afternoon and relatively small value

and lower spread at night. Finally, the linear relationship between the gust factor and turbulence intensity

is established, and the gust factor based on turbulence intensity fitting is closer to the observed factor.

Key words: complex terrain, temperature and wind, diurnal variation, gust factor
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Fig. 1 Terrain height (colored) of Yanging Area and

the spatial distribution of 11 meteorological stations
[White dots represent meteorological stations of racing

events (S1, S3, S5, S8), red dots represent meteorological
stations of competitive events (G1—G3), purple dots
represent operational automatic meteorological stations

(XHT, EHT, CCG, XDZK), the same below]
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Fig.2 (a) Variation of average temperature at 11 stations with altitude,

(b) temperature boxplot of 11 stations from January to March in 2019—2020
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Fig. 3 (a) Variation of mean wind speed and
gust wind at 11 stations with altitude,
(b) mean wind speed boxplot of 11 stations,
(¢) gust wind boxplot of 11 stations from
January to March in 2019—2020
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Diurnal variation of (a) mean wind speed and (b) gust wind at 11 stations

from January to March in 2019—2020
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K6 2019—2020 4 1—3 H (a,b)SI,(c,d)XHT,(e,HG1.(g,h)S3,G,pEHT, (k,DG2,
(m,n)S5,(0,p)G3,(q,r)CCG,(s,0)S8, (u,v)XDZK 4% vl & K] 19 H 28 1k
o 25 AR 8 14 oo BE b v B HES R D
Fig. 6 Diurnal variation of wind direction at 11 stations from January to March in 2019—2020
(a, b) S1, (¢, &) XHT, (e, D G1, (g, h) S3, (i, p EHT, (k, D G2, (m, n) S5,
(o, p) G3, (g, r) CCG, (s, t) S8, (u, v) XDZK

(Stations are arranged in descending order according to altitude, same as below)
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