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Abstract: In terms of the study of influence of wind field on cyanobacteria, presently there are many studies on shallow lakes such
as Lake Taihu, Lake Dianchi and Lake Chaohu in China, while the research on Lake Poyang focuses on cyanobacteria communities
and their relationship with nutrients. In recent years, as an important river-linked lake in the Yangtze River Basin, Lake Poyang
has been a state of mild eutrophication, cyanobacteria blooms have appeared in local reservoir bays, and how the wind field affects
the surface cyanobacteria density is a question worth exploring. In 2019-2021, 13-49 sampling points were arranged in Lake Poy-
ang, data on surface water quality, algae, flow and wind field were collected during the wet, normal and dry seasons. The influ-
ence of the wind field on the density of cyanobacteria on the surface layer during the wet season of Lake Poyang was analyzed. The
results showed that, in 2019-2021, the wind speed during the wet season of Lake Poyang showed a significant positive correlation
with the surface cyanobacteria, and the full mixing of the water body by the wind field and the aeolian flow were the one of the rea-

son for promoting the growth of cyanobacteria. In areas with high flow velocity (>0.05 m/s) , regardless of whether the wind speed
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was higher or lower than the critical wind speed (3-4 m/s) , the spatial distribution of surface cyanobacteria density was more af-
fected by the flow field. In the area with slow flow velocity ( <0.05 m/s), when the wind speed was below the critical wind speed,
the spatial distribution of surface cyanobacteria density is more affected by the wind field. In 2019-2021, the density of cyanobac-
teria in the flood period of Lake Poyang exceeded the threshold of bloom outbreaks, but under the combined action of high wind
speed and high flow rate, a large area of cyanobacteria blooms could not occur, and only small areas of cyanobacteria blooms could
occur in the inner bay and local area with slow flow velocity (<0.05 m/s) and suitable wind speed ( <3-4 m/s). When the water
body of Lake Poyang is under the top action of the Yangtze River, and the flow rate and wind speed is slow, the probability of
large-scale cyanobacteria blooms will increase greatly.

Keywords: Lake Poyang; wet season; cyanobacteria; algae bloom; wind field
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Fig.2 Changes in algae(a) and cyanobacteria(b) density in Lake Poyang from 2017 to 2021

2.2 JipryEN

FEFHHT 2019— 2021 4EF=7K W BLI7 18 A5 XUIZ RPAE AN 2 AR AT 1Rz, iy IRISR AT, XUy T , AR PR A2
RH KT WL P, 2019 — 2021 478 FH 80 = K 3] 42 3] U (7R 1.8~ 4.4 m/s Z ] AR Prag AL L
2021 4£:>2020 4F>2019 45 ;2019 — 2020 4 F= 7K 31454~ DX I XU I (R AR AL A 34 Sy AVTKGE > 3231 X > FR AR
DX, 2021 4R ZR 01 DX > AVT/KGE > 21 X, KU J7 1T, 2019 — 2021 4F 2 /K 1 42 8 32 5 KUl 3530 2 NOW
SSW,2019 K 2021 4544~ DI 32 G XU ) A — 5, 2020 4F 2% A DI § X)L NE XU o 0 B A BP9

I, 8 BEIB) 4247 3 R LA NE Jig o 36— 8 J3 AU LA SSW iy £ i1 X 4R P R 3.8 m/s™

7 2 HRFHHI 2019— 2021 AR 27K 1 B 4 4% DX IOXIZ A
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AVTIKIA FWIX ARERHIX U]
LM g s £% W R/ £ B ER £S OB uR, £
(m/s) (m/s) A (m/s) (m/s) A (m/s) (m/s) KIa (m/s) (m/s) A

2019-08 £k 24 1.5~3.4 N 1.9 0~3.8 SW.SINELN 1.6 04~2.6 SSW 19 0~3.8 N.SW
2020-08 FAH] 4.7 1.6~65NEE 3 0~88 W N.NE 26 0~57 SNE 3 0~88 W.NE
2020-09 F£sKk#1  / / / 1.8 0~39 W / / / / / /

2021-08 Fki] 4.8 1.9~69 W.E 4.1 1.8~59  SSW 57 5~69 ESE 4.4 18~69 SSW ESE

2.3 AT

HEBH 2019— 2021 4= /K W TR FRAE NS 3 FNEHEL T 7, o P38 w260, 86 ) 7 T, SOR000 169 i 980 BE 38 A
TL/KIE FZE AR A5 07 1), 5 AT KT RAR I IR — 3, F20 DX 1) 5 A 438, AR R w9 b oG
R VG 1, BIVATLZKGE 75 16) 5 ZR 590 DX 3 2 30 1) 50 A G 0 1), 5 R S5 090 DX T A 57 8 G, 90 9 AN DA 7 D
PG5 Tyt A R X o St T, ORI A PN S BH I 2019— 2021 4F 4 I (E 43k 0.16.,0.05 .0.14 m/s, I
HRTF 0.1 m/s [ATR 5 H Ry 89.2% o 4 L AVTI/KAE | 32 8 X P 25 9t SR S 2019 4F>2021 4>2020 4,
IR DX S8 G e e P AR 00 S 2021 4F, HEK Ry 2019 A 2020 4F, 4 RIBOK G, 2019— 2020 4F 37K H3



I I R HUEES S F OS2y R R 381
IR IR ATLIKIE > F23) D> ARFR I XA RAE , 2021 4F /K A 03 (B R I AVIKIE = R X > &

2019 4£ 8 F BRFHMIRE TuliK A2 N 16.3 m TREZ 15.57 m, /KA T Bl , 1 ATR b0 o0 3, ok 32
TR 7 s At K AL TRAERZ I , 2020 4F 8 XK LA 19.00 m |- F- % 19.11 m, b T IL AR AR TR
BRG], 2020 4F 9 HIKALM 18.56 FFE 2 18.20 m, /KAL NREZENS , Ji k%5 /)y ;2021 4F 8 H /KA 16.26 m T
R 15.08 m, K (7 PR, T AR

253 FOIIHI 2019— 2021 4F F= /K 399 03718 2 4% X BRA 4 A
Tab.3 On-site flow field data of Lake Poyang in flood period of 2019-2021

Kk — 2019 4E=F 7K I 2020 4= 7K ] 2020 4 F 7K 2021 4EF 7k
(8H) (8 1) (9H) (87)
AVTIKIE W IIE (m/s) 0.27 0.09 / 0.28
WL (m/s) 0.15~0.36 0.01~0.18 / 0.21~0.36
W PR/ (m/s) 0.28 0.09 / 0.28
F SR SSW  WSW WSW . SW / SSW
FWIX MHEHME/ (m/s) 0.16 0.05 0.06 0.09
FOETEE (m/s) 0.02~0.31 0~0.28 0~0.25 0.006~0.51
WP AR/ (m/s) 0.16 0.01 0.018 0.06
TSR SSE ESE SSW SSE .ENE SSW ENE NNE NE SSW
IREBIIIX WA/ (m/s) 0.09 0.01 / 0.28
PO (m/s) 0.06~0.13 0-0.05 / 0.21~0.34
WA (m/s) 0.08 0.006 / 0.29
et AL NE NE / NNE
48] MHEHME/ (m/s) 0.16 0.05 / 0.14
PTG (m/s) 0.02~0.36 0~0.28 / 0.01~0.51
PR (m/s) 0.15 0.05 / 0.08
3 it

3.1 RExt FkHiR BIE R T EHIR MM

X B K 91K 5T (pHL GRLEE A SR SRR I AL B T R B L ISR R B R
R ERRRERAE RO X U S R A R R AT TUAY T (RDA) | [R]I S T B i e 451 I
X A7 £ W 2175 290, 1696 B 90 010 34 0 0 AT 20, 9 L) = K B DL Bk Al R O R T L I A
JE P RGRE ERREE B R , B BUEA 005 S 33.9% (39.3% ,26.3% 29.5% ,46.9% , 43 M 45 R L
K3,

Fh PET 3 ] AT, 60 B = /K 30 8 9 B K AR e 2 5 KU | SR T 7 B LB R IR G, S
A R R AR ER R 2 IE R AR £ B AR 1 B G SG s U B 1 24 | (5 BRBE T 55 B B o T 5
AR LA SRR IEAR SR, 5 R AR L TSGR A S AR (P>0.05) o i & 3b Al AL,
0 B 90 = 7K S ot R K e ol A e KU G L SR D e 07 B TE A DG, 5 R U U L 2 17
ARG e R 20 | (R R AR ORI e 5 G IR T LA B B TEAR G

X 88 B 980 = A BB BT A 3k S EE HEAT Spearman A3 AT , 45 R ULRRE 2 T, ] IR B 80 -k
SO XU 55 8 6 T M T I B KR R R B P R | (R R T
Pt T S 3 IE AR DG (P<0.01) , 5 (ke i 3 52 3 IE M OC (P<0.05) o Wi 15 20 e JEE I
J R AR R U (P<0.01) |, S B 52 1 25 A C (P<0.05) |, 5 AR B A G

XA ] XU L L 980 ) = A SO0 B o LU B EA T e T, AR IR 4 S XUERAE 1~5 m/s [X[H]
P, 4% R DX ] S8 28 1K 2 B 1107 cells/L (¥ s 0L o L IE WA K, B3 5 mv/s JR B Wi/ . KGR AE



382 J. Lake Sci. (#:64+3) ,2024,36(2)
FALR I HL, L
Zl@ TR E| b .
B L3
- TRAEIEING
%3&5&1@ /J\'mu i é N TN
S AENE A e
| ek F R B = KA R -
< [k r il i Wik
S Dkt gL
ik 27
- =
5 5 IR
= 3 E
o| | ”llkfég:::ﬁﬁ ol 1 1 |JL] |1 i i 1 1
-1.0 RDA 1(31.4%) 1.0 -1.0 RDA 1(46.3%) 0.8

3 HREHI 2019— 2021 4F =K W H L (o) R (b) 5B T35 /9 RDA 4 HE e
Fig.3 Two-dimensional RDA ranking of algae density(a) and biomass(b) and
environmental factors in Lake Poyang from 2019 to 2021
4~5m/s KA, SR P B A T 1107 cells/L 4 B o7 o5 Hede e, ik b 5~6 m/s 3~4 m/s X ],
72 4 P 2019— 2021 47 7K AN [R] KU T Rl 58 28 5 o8 B8 43 71 175 01
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Attached Fig.Il Rose map of flow field characteristics of Poyang Lake during the flood period in 2019~2021(a:
inlet waterways of 2019; b: main district of 2019; c:estern district of 2019; d: inlet waterways of August 2020;
e: main district of August 2020; f :estern district of August 2020; g: main district of September 2020; h: inlet
waterways of 2021; i :main district of 2021; j :estern district of 2021)



FER T HRRHST 2019—2021 4 F K WIKIA TGN 45 B2 AR N 20 Hr
Attached Tab.I Correlation of environment factors and algae density of Poyang Lake
in flood period from 2019 to 2021

_ s K4 (e K-fu 243 SRS gt B
who e mw omw o omm he B RRRCOWER AR RE e
pH -0.183" -0.172* 0.036 -0.286™ -0.191* -0.243* 0.032 -0.366* -0.117 -0.046 -0.081
W -0.290™* -0.231* -0.390** -0.353* -0.157 -0.013 -0.206* -0.269* -0.218* -0.251* -0.315*
WA -0.065 -0.094 0.136 -0.152 -0.119 -0.268™* 0.139 -0.246* -0.025 -0.055 -0.017
A -0.449"* -0.449* -0.121 -0.501** -0.445* -0.372% -0.181* -0.442* -0.352* -0.221* -0.221**
i 0.133 0.189" -0.345™ 0.348™ 0.226* 0.366* -0.030 0.306™ 0.188" -0.029 0.094
HA -0.043 -0.071 0.054 -0.014 -0.048 0.029 -0.106 0.019 -0.070 0.014 -0.030
WA -0.158 -0.158 -0.105 -0.151 -0.218" -0.220** -0.087 0.068 -0.216* -0.014 -0.095
ERRRE: 0417 -0.402"* -0.379" -0.128 -0.354"* -0.324" -0.158 -0.264* -0.242* -0.389* -0.199*
AR R AR AL -0.2417 -0.199" -0.273"* -0.232"* -0.152 -0.115 0.048 -0.186" -0.227* -0.215* -0.187"
BT -0.701™* -0.682"* -0.409"* -0.521™ -0.662** -0.522** -0.360* -0.601* -0.478* -0.406* -0.421**
EHE  -02317 -0.286™" 0.309™ -0.401™* -0.259** -0.367* 0.065 -0.408* -0.230* -0.122 -0.123
LB 0.349™ 0.384™" 0.050 03317 0.360™ 0.428™ 0.047 0.406™ 0.178" 0.305™ 0.150
it -0.140 -0.070 -0.538™ 0.128 -0.068 0.107 -0.310™ 0.118 -0.066 -0.110 -0.209"

E: *R3%E P<0.05,

#*fRFK P<0.01,





