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Analysis of Land-lake Breeze Characteristics of the East
Dongting Lake

Yang Wei, Liu Qing, Wang Wei, Zhang Qiaoming, Fang Yang
(Yueyang Meteorological Bureau, Yueyang 414000)

Abstract: Based on the data of Yueyang National Climate Observatory, the diurnal and seasonal variations of land and lake winds
along the east coast of East Dongting Lake from June 2017 to May 2019 were analyzed. Based on the data of Linxiang, Huarong
national meteorological station, regional meteorological station, the temporal and spatial four-dimensional variation characteristics
of temperature, land-lake breeze and relative humidity in Dongting Lake from 4 to 23 August 2017 were analyzed. The results
show that: the lake-land breeze at Yueyang Station alternates day and night, with the strongest in summer and the weakest in
winter. The lake wind is positively correlated with the warm and wet air currents , while the urban heat island is positively
correlated with the land-lake breeze. Reflecting sunlight from the lake surface causes the air to warm up in a certain area near the
lake. In the daytime, especially at noon, the lake surface temperature decreases greatly with the altitude. At night, the inversion
layer appears. Yueyang urban heat island effect is obvious, especially around the evening. There are obvious actual lake-land
breezes in the northeast and diurnal periodic variations of wind speed in the southwest. There is a superposition effect between
lake-land breeze and urban heat island and valley breeze. Close water, hills, buildings, trees and vegetation have obvious effects
on wind, temperature and humidity of the station. The actual lake-land breeze increases first and then decreases with the height,
and obvious lake-land breeze still exists at the height of 200 m. The relative humidity of the lake center decreases obviously with
altitude. The Lake breeze makes the air humidity of Yueyang station increase significantly, and the urban land breeze makes the
lake center humidity decrease significantly.

Keywords: East Dongting Lake, lake-land breeze, lake center, lake surface reflective warming effect, urban heat island, four-
dimensional characteristics of time and space
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Fig. 4 Wind direction frequency rose map of the four seasons at Yueyang Station from June 2017 to May 2019
(7% interval per lap)
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(northerly positive anomaly) and 16 azimuth wind direction frequency series from June 2017 to May 2019
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Fig. 8 Diurnal variation of hourly average wind speed in eastern Dongting Lake during 4 August to 23 August 2017
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Fig.10 Diurnal variation of hourly average wind speed in the south, north, lake center of East Dongting Lake during 4
August to 23 August 2017
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Table 2 Wind velocities at different heights of wind tower of
Dongting Lake Bridge (unit: m - s™)

3] HiE
= 10 m 30 m 50 m 60 m 200 m
A 2.0 33 3.1 3.8 5.3

3.3 HXRE

M 120] AE H, S5 b 2 3 AP 24 AR i 22
SRR, RO O RS AN T VR 9 0 S
W, PRSI0 m, PHEONKTI S E KT, PR A T
MR B AR A AL R AR AR AN T L, B
BKIMZ10 m, ZREGHEELREH R EBHTTX, FXHE
FERN s JRORTE 5 s LS AL 0T 38 B, BE B KTH
TAAk, FAGHEEE RN, 208 R T S I XS TR
FHZE R KIL13.3%, 11BAHZE RN AT.5%. XK HB]
T AT A o e P 38 Sy /) s 52 9 iy XU 97 25
M, FREE TR, N "gRE LA, BRE
B RK .

T B 3k 52 98 ik X5 3T @ R e B R, R
DA CFE R 42 i B A S5 38 8 T 2 RT3 125 9 X (1) 1 74
HAeRuk, B LRSI, RIS . BB
b FERE S KRS, FEOREH RN A
VOB, REEHE . ARLEBTR A B A I K
A, DRI ARG B AR K



SRR

dvances in Met S&T

9. ===10m ===30m ===50m ==60m ===200m
(@) u
14
% 01
£
=
X 1
_2_
T T T T T
0 4 8 12 16 20
P ]

) M 30 M =50 m =60 m =—200m

(b)v

P i)

BE11 201748 A 4—23 H iFIEE# AR RUEZ B T 24 KUk H Z24E
Fig. 11 Daily variation of hourly average wind speed in wind tower of Dongting Lake Bridge during 4 August to 23 August 2017

1007 (@) Wi m— Ji 1] — TS
e LU A e 1R
90
§
R ,\//
= 80
B
N 70
60 T T T T T
0 4 8 12 16 20
97 (o) Bt e ] e Wi
— Y — g
90
S
=
=
S 80-
=
70
60 T T T T T
0 4 8 12 16 20
B ]
E12 201748 H4—23H &R E# X & it EiE xR E B
=
>

Fig. 12 Diurnal variation of hourly average relative
humidity in East Dongting Lake area during 4 August to 23
August 2017
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