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Abstract; [ Background | There are differences in aeolian activities and expansion velocity of sandy land
in different parts of the Poyang Lake coast, which greatly affects the ecological environment and
sustainable economic development of the Poyang Lake region. Therefore, strengthening the research on
the wind regime and sandy environment of the Poyang Lake helps to understand the erosion patterns of the

sandy land in Poyang Lake, and provides guidance for the key directions and regions of sand-control
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work. [ Methods] Based on the wind data of seven meteorological stations along Poyang Lake from the
year of 2005 to 2020, including Jiujiang, Lushan, Xingzi, Yongxiu, Duchang, Poyang and Nanchang.
The value and direction of sand-driving wind and sand drift potential were calculated, and the
characteristics of sand wind activity and wind energy environment of sandy land along Poyang Lake were
analyzed and evaluated. [ Results] 1) The fluctuation of sand-driving wind velocity in almost all stations
decreased during 16 years, and presented the largest velocity in the northward directions and the highest
sand-driving wind frequency ( F,) in winter versus the lowest in summer. 2) The sand drift potential
(DP) showed a downward trend during the past 16 years, and the seasonal variation was larger, with
spring and winter being larger than summer and autumn. The spatial heterogeneity of Poyang Lake was
significant, and the spatial distribution was higher in the north and lower in the south, and higher in the
west and lower in the east. The wind energy environment in the Lushan station was medium, while the
other six stations were low. Moreover, The wind energy environment in the Lushan station was medium,
while the other six stations were low. The DPs were primarily derived from north-to-northwest wind
directions, which accorded to the south-to-southwest directions of resultant drift potential ( RDP).
3) There was a significant regional difference in the wind direction variability ( C,), Nanchang and
Yongxiu had large variability and single peak wind energy, and the other 5 stations had medium
variability and double peak wind energy. [ Conclusions] The spatial and temporal variation of drift
potential was consistent with the variation of sandy land area. The resultant drift potential and sandy land
area increased or decreased at the same time, and the high value area was distributed in the large sandy

land area. It is suggested that the northwest of Poyang Lake, Duchang and Yongxiu should be the key

areas of desertification control.

Keywords: sand drift potential ; sandy land; sand-driving wind; the Poyang Lake
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Fig.1 Location map of main sandy lands and meteorological stations of Poyang Lake
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Tab.1 V,, V, ., Vand F_of meteorological stations along Poyang Lake from 2005 to 2020
E=St) £zt JLIT. J L B K& HE HBEH ME
Season Index Jiujiang Lushan Xingzi Yongxiu Duchang Poyang Nanchang
V, 2.17 3.88 2.86 2.72 2. 66 1.93 2.23
Viax 11.70 20. 50 23. 00 17. 00 14.20 11.20 12.20
HZE Spring
Vv 6.93 8.55 7.51 7.46 7.34 6. 89 7.45
F, 0.32 5.06 1.84 1.24 0.93 0.14 0. 86
V, 2.02 3.86 2.91 2.63 2.76 2.01 2.11
Viax 10. 60 18. 40 22.90 13.50 12. 50 13. 10 10. 10
B Z Summer
v 6. 86 8.03 7.25 7.09 7.12 6. 84 7.05
F, 0.12 4.74 1.53 0. 64 0. 82 0. 06 0.31
V, 2.12 3.80 3.19 2.90 2.82 1.95 2.63
Vinax 10. 50 18. 60 13.40 14. 60 12. 80 11. 80 8.00
k2= Autumn
6. 87 8.36 7.30 7.43 7.13 7.11 7.30
F, 0.20 4.90 2.25 1.21 1.10 0.12 1.09
V, 2.21 3.28 3.20 2.99 2.77 1.97 2.57
V ax 10.7 17.50 14. 10 15. 40 12.70 9.70 11. 80
A Z% Winter
Vv 6.91 8.21 7.38 7.29 7.22 6.72 7.26
F, 0.33 3.32 2.28 1.39 1.23 0.12 1.20
V, 2.13 3.71 3.04 2.81 2.77 1.97 2.38
4F Year
14 6.90 8.30 7.36 7.35 7.22 6.90 7.30

VE LV, TR /s Vs SR KU, m/s VA2 W0 AT R R, m/s; B A2 TR, 9% . F L.

V

max *

- JLIT Jiujiang —e— #R 5 Duchang
—o— Fi|l] Lushan — FfFH Poyang
—— 57 Xingzi —— 4 & Nanchang
—v— k& Yongxiu

6.5 ’
2005 2007 2009 2011 2013 2015 2017 2019 2021
A Year

maximum wind velocity, m/s; V. average wind velocity, m/s; F_: frequency of sand-driving wind, % .

Notes: V,: Average wind velocity, m/s;

The same below.
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2005 2006
DP=76.29 DP=63.44
RDP=27.34 RDP=16.02
RDD=248.57 RDD=234.18
€=036 €=0.25
2009 2010
DP=49.35 DP=63.77
RDP=18.32 RDP=15.83
RDD=256.21 RDD=228.94
€=037 €=0.25
2013 2014
DP=54.62 /DP:29.64
RDP=23.69 RDP=17.27
RDD=242.44 RDD=246.93
C=043 €=0.58
2017 2018
DP=46.18 /FDP=37.93
RDP=25.88 RDP=15.76
RDD=240.07 RDD=248.68
€=0.56 €=0.42

2007
/% DP=52.68
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2015
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2020

DP=40.10
RDP=16.29
RDD=258.82
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DP: Drift potential, VU. RDP: Resultant drift potential, VU. RDD: Resultant drift direction, (°). C,: Wind direction

variability. The same below.
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Tab.2 Variation characteristics of sandy land

area®! and RDP in Poyang Lake

AR 1l T AR YRt RDP
Year Sandy area/km? RDP along the coast/VU
2008 48.70 16. 10
2009 39.36 18.32
2010 43.31 15.83
2011 37.24 20. 24
2012 38.47 9.05
2013 32.07 23.69
2014 32.65 17.27
2016 37.62 29.56
2017 33.34 25.88
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Wind erosion trough and wind erosion ridge
in Xingzi sandy land
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Brush sand pile in Xingzi sandy land
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Fig.7 Types of aeolian sand landform in Poyang Lake sandy land
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