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Characteristics of lake-land breeze events in Lake Poyang based on wind profiling radar data
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Abstract: We analyzed the characteristics of wind speed and direction, and the general patterns of lake-land breezes as well as the
process of typical events, based on wind profiling radar data near the Lake Poyang from June 2021 to May 2023. Main conclusions
are as follows: (1) The surface-layer wind speed was generally higher in daytime than in nighttime. The prevailing wind direction
was northeast in summer, and was southwest in other seasons. The vertical wind profile conformed to the power law, with the wind
profile index in a decreasing order as summer (0.41) > spring (0.29) > winter (0.26) > autumn (0.23). (2) A total of 104 lake-land
breezes (14.3%) occurred in the study period, most (38 times) in summer, second in autumn (24 times), third in spring (22 times),
and least (20 times) in winter. The lake breezes were longer-lasting and started earlier in spring and summer than in autumn and
winter, while the opposite is true for the land breezes. When no land-lake breezes occurred, the southwest winds persisted
throughout the day and night, and the wind profile index was 0.31. The surface-layer wind speed was generally lower when lake-
land breezes occurred. The wind profile index was 0.57 with the northeast winds prevailing between 6:00—18:00. (3) Lake breezes
in general peaked at 14:00 with a maximum height of 440 m, whereas land breezes in general peaked at midnight with a maximum
height of 760 m. The seasonally varying patterns in lake-land breezes were related to changing water surfaces and contrasting land-
water temperatures of the Lake Poyang. This paper provides preliminary conclusions for understanding the potential role of
seasonally flooding lakes in local atmospheric circulation and boundary layer structure.
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Table 1 Technical specifications of the instrument

BAR R BENEENEAEE
K (°) 0~360
WARTERE () 7~12
WES# (Hz) 1500 ~ 2600
PR (m) 5100
RMIEREE (m) 15
R (W) 150
BARIREE (°O) 30 ~55
#HE (kg) 50
KRG =G (m/s) -50 ~50

B R = 76 B X (m/s) <-10 8 >10
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Fig.2 Characteristics of wind speed and direction including (a) vertically resolved wind speed, (b) seasonal
variation of daily near-surface wind speed, (c) daily variations in near-surface wind speed by season, and (d) near-

ground rose map of wind direction and frequency in different seasons.



“ Na) ELRMTH — -~ 1®
30

52
e

1 n -
2022.10.5 2022.10.10

800

160

2022.10.3 2022103 2022103 2022103 2022.104 2022104
03: 00 09: 00 15: 00 21: 00 2 03: 00 09: 00 15: 00 21: 00
%]

B3 2022410 8 (a) EHTEXGE. KEA 10 A 34 B (b) R X ] 3 1] 2 A 4R

Fig. 3 (a) near-surface wind speed and air temperature in October 2022, and (b) vertical distribution of wind

speed and direction on Oct.3—4.
2.2 GHBEXEShEE
40, MR BN IR A 104 YOBIBERESE, G 14.3%, BIENSBIRA 57 IR (15.6%) F147 I

(13.0%). IR RILEAFE R ENTFTEZER (K 4a). EEREMRER S, R4 38 UMb RE, 5
LLRiEk 36.5%; KT ERNBIRAET 24 K (23.1%) F22 K (21.2%), LFAUAH 20 K (19.2%), KA
ixiRb. ABRRIKRE, 7 AWk RS R ERSRE, 316 Ik (154%): 5 H. 6 A8 K
A 11 IR (10.6%) o X TS U RS LR I 22 o 66.5% B RUG T 7-10 B, 8 B R A SZe i &1 (20.1%); 51.0%
ol GG T 18-21 I, 19 1 (18.2%) RAMIFR I (K 4b) . FH Z=11 1 KGR 4h i 18] T3 42 () 52),
Rt RAHR (B 5b)e Z975H (58.3%) HIRZWIRFL L (47.4%) MEZFRKAET 8 I I LAHT, K4
e KGR UA I (B ARG )5, I DU R IAKZE (40.9%) FIAZE (40.0%) X IIEE 8 IF K LART; HEF
S KGR AR I (A 22 7E 20 B S LU, 20008 15 K (62.5%) Fl 25 R (65.8%), FKAZFils RN 2 K 4ET 20
W21, 43704 11 IR (50.0%) F1 13 IR (65.0%) . FEEEIFIRI T, RGP RFEEN (82 11 /N (B 4e),
FHE RN 13 /NERT 12 /N, BRAZE5 0 10 /NSERT 9 /N (B Se)s Bl RCT SREAR IR (]2 10 /N

(E 40, FEEFENHIN 9.5 /NERT10 /N, KT 11/ A4 (B S5e).

TR R B 2R (30 T XU R ) A B RGR ER 2R AR . 660m A, i XU E R TG RG KU
RGEBAMIL: 660m LA, ikt X H XU 2 Z KT TomikE A H (B 6a). ik R H ) XGE B2 Ha 20N
0.57 (R=0.98, RMSE=0.22 m/s), B KT Joilfifi K H {1 AUEE AR 4L 0.31 (R?=0.95, RMSE=0.55 mvs).
T R ) T LRGSR AR . A TR R (T RO 2 A R (B 6b), 1B/ KU Bk



SN 19m/s (12 8D, /N 1.0m/s (18 B Do X Tl XU H I RUAREE (B 6¢), 612 B i KU B
FEBE, ERFDNRICRG 12-18 B T RIASARIER, HBUTR A HEE G, 18 B Z IR H 6 i X
FOATERE X, RAERBE AT RS . Tk E (B 6d) BI85 i B3 LG R A 8 U]

16%

(@) HF

B
=
T

R
|
|

0% 1 1 1 1 1 1 1 1 1 1 1 1

1A 2 3/ 4 5A 611 71 8H 98 108 A 1A
A
24%
(b) [ iR
[ —
20% - =i
16% |
=
S12% WU
&

8%

e WL L

'
1:00 3:00 5:00 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00
i %)

18%
(c) M R
i R
15%
12% ]
ki_ i ) s |y
Hon
%

3%

Al 1 olhg
3 4 5 6 16 17 18 19

78 9 10 11 12 13 14 15
FREmtE] i)

B4 WEERGESIE: () ARZFETREE, (b) EINRREERR, (o) Rk A
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Table 2 Characteristics of lake-land breezes in different lakes
I MER RS 4% HAGkm?)  BREE(m) S (%)  FEEERTEG) %Ok
SRR 41°47°-43°06’N 58030 84 40.6 7 [11]
R B 43°N 19000 85 30 — [12]
JEARRLH 35°16'N 410 7 11 5 [13]
e a 52°07°N 24514 12 7 6 [13]
BEETT LT 26°56°N 1900 2.7 5-17 4-5 [13]
KERH 41°10°N 4400 49 6-15 6-11 [14]
i 30°50°-31°40°'N 2250 2 226 3.5 [16]
37°N 75 4-5 20.5 438 [17]
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Fig. 8. Land-water temperature differences in (a—d) daytime and (f-i) nighttime of the four respective seasons.

33 MRMBERE
7% 3 L R IR RFALE X LA X 358\ 5 4 A i AURFAE LA B i S, (RS S B A PR
=YERLI BURHBO B = o A SR 18 RS 24 7 3 A3 B 5 45 70 B AN [R) 24 LKA JE i Bl I ) XU i

Statistics are shown in (e) and (j).
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