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Abstract; This study aims to investigate the unexplored mesoscale mechanism that affects the horizontal migration and aggregation
of Microcystis in Lake Taihu during algal bloom formation. Based on field measurements of water dynamics and Microcystis biomass ,
an IBM model (individual-based model) that considered the combined effects of wind and light on Microcystis migration was devel-
oped. The model was calibrated using various field data, and was used to simulate the process of algal bloom expansion that oc-
curred multiple times in 2017. The results indicated that the vertical distribution of Microcystis under wind disturbance determined
its horizontal migration speed, with closer proximity to the water surface resulting in faster migration speeds. In Lake Taihu, which
was dominated by wind-driven currents, Microcystis exhibited three distinct horizontal migration patterns: slow migration of the up-
per layer under low winds, rapid migration of the upper layer under favorable winds, and consistent slow migration of the middle
and lower layers. These patterns lead to long-term “horizontal migration accumulation” where Microcystis drifted faster towards the
downwind bays and migrated slower out of them. This difference in migration rates resulted in a concentration effect of Microcystis in
the downwind bay. This study provides important theoretical insights for a deeper understanding of the formation mechanism and
prediction of Microcystis blooms in Lake Taihu, a crucial topic in environmental science and ecology.
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Fig.1 Location of the study area and monitoring stations
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Fig.2 Diagram of the structure for IBM of Microcystis movement
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Fig.3 Changes of water bloom area in Lake Taihu during the simulation
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Fig.4 Wind fields and flow fields during the simulation period: (a) wind rose, (b) daily TKEz in #3,

(¢) surface flow rose in #3, (d) middle flow rose in #3, (e) bottom flow rose in #3

T ZEM BN AE (TKEz) BB WA MAESERy £ FUC o &l 4b Al UL BSBE BEA B ¥ TKEZ (972546 #
et 5 KA 30,5 A 22 H R (2 42.77 em™/s) ,5 11 25 HAHI26 H TKEz e/ (K250 0
18.82 i1 20.01 em®/s*) . TKEz {776 B 8 () 3 0] 2061, 2E 00014 Lo ) 5 XU E AL DG AR, 2P 2 b )2 1
2.7 4%, RIRIZR 7.3 4%,



BEHS  RNME RSB R ENE—A T RS R 4R 69 1665

Hi P 4~ e BT DL ASEDLIN B A 22 3L ) 55 XU T) — Ao, FEAREERL , Hh R RIS B AT FEBCRRUE L IR AR B 30
Xof Yt AR/ N 1) 2 S ) 0 AT e B, RIZ TR AU P2 10 3.9 4%, BIT)Z 19 8.7 4%, 3 A9 L 4 5 KU 8 4k
KEAK.
2.2 EFEEXH I B
2.2.1 AR DA ACH AR T A W] Th BT RS, SR A AR 17 B P S L 4 B i
KA P A RO o A B, O e BT A A P AR AR T 2 ) T S [ Sa Sy ML RURE IR H AR IR 7
B LALE, K S O ARRDRARTER T H AP 13 1 (5 AR 22, 8 Se S8 2 h GEit Aok Tl TKEz 535
PRAE/KIE (FE/K I <0.2 m) AR (5 1

AP Sa AT 00,5 A 22— 26 1, SARUETCIE IR AL & BAREOR IR 0] P A% 3, /IR A I
(d=100 wm) FZARFEE . W HIERIEERE AR BRIBHA TR I s 8K, /IR R I R I B B

W d=500 pm-1 @ ¢=300 pm-1 @ d=100 pm-1

@ (b) - - -
E d=500 pm-1l B ¢=300 um-1I §d=100 um-1I

40

EIV AT
95-22 e wBIBNED | £ 2 "
05-23 T4Y . ed=500 um-] Fr\ﬂﬂi H
05-24 500 e Neas300m | D N
20 05-25 Vs A fod=100um-1 | = 1 H
05-26 g @ ¥ 0d=500 pm-% E I H
g % i 2d=300 pm- H
o / @ ", 0d-100 um I o LI THHS E\
£ 0 ' e 05-22  05-23 05-24  05-25 05-26
: R o © Cow  C Cys
SN . p > 100 V100 V300 V500
o 3 hY = F3 T
e /\f F ] A o0 *d=500 pm
-20 \ - e ! 2d=300 pum
\\. o & 50 A ! 0d=100 pm
0 10km M = W e .
—40 il e; © oAIA' A o 08¢
-45 -15 15 45 ® ) 20 30 120
Xkem JKIH TKEZ/(cm?/s?)

P S B Rl i sl 34T (a Sy SRR A DR A 7K SP 2B 5 b Sy AN [] SRR A TR ) - 45 e ) O 5
¢ NRJZRER G 5K TKEZ B95CR )
Fig.5 Microcystis migration process; (a) daily initial and final positions of typical colonies,
(b) daily average vertical positions and standard deviations of typical colonies,

() proportion of surface TKEz to the percentage of colonies floating at the surface

I S5b Al IL,5 A 22 HUVE, BT RGE T B, RAR BRI B AR S A R R At 4 £ /K A 12 (B K T <0.4
m) B3l , /MR TFHASTEARTE K N 230,

B S 7] UL, 27K TKEz 3% 33— FHA R, 2R AR R B2 KAE L2000 b 208 N, /MR
FEURIY TKEZ I FEZY R 10 em®/s, A BRARHEA (d=300 wm) () TKEZ I FEZ Y 33 em®/s*, KRR 1A
(d=500 um) i) TKEz Il FH 2R 50 cm?/s?,

222 AKPIEAMHEE (1) HEEERND

AU T B2 A AR A T R S B B A K OT SE RS R BE /NI A3 B 4 R 2k TR 6, (&l 6a 2 h 5
TR KPR U RN ST () A R 18] 6b S5 2 h Gt iR K V3D B 3 B R/ 5 Ik X 1Y
R ERSEH VAR I P

i1 [l 6a AT DL, T3 /K ST S R S B /N 5 2 ) o7 A DG, B2 M /K THT , K T A R R, A (] XL
T, T AL E AR A, TCIRRIAR KN, K T B S B AR I o i XU 384 0, 7 T 1) 2 K T B i
Wb,

H1 Il 6b AT I, e K ST A% 1 RE 55 XU (9 LAt 5 3 ) 4o B A OC, R K T, LB OR . o
ERAEZK Y (FEZKTH <0.2 m) |, LUAEZY 2 2% , B BEAE K HE A R 20 (FEKTE > 1 m) | GIHZ R 0.3% o [UE
/N R SE R AN, RV GG o, R s S e K T, AR T T DA AR5 s 19 LU



J. Lake Sci. (#:a#+3) ,2024,36(6)

1666
| @ L ®
62550 1 S0
g A AA E
& 0o = | e
=2 g ¢ Watims)| 2 L X/ (s)
I 0-1 I 0-1
il 99 1o | H 1~2
A ©d=500 um 2-3 A ©d=500 pm 2-3
A A d=300 um 3~4 A A d=300 ym 3~4
0d=100 um igS 0d=100 yum 4>g5
0 2 4 6 8 0 1 2 3 4

LR/ (cm/s) NIRRT R BE 5 G LA

Pl 6 AR K LA (a AN [RIREACTE B 12 5 2 1) (O B AR AR
b AN TR AR A 3 8 5 A Y LU (5 T 37 B G )
Fig.6 Analysis of Microcystis colony horizontal migration velocity: (a) relationship between
horizontal migration velocity magnitude and vertical position, (b) ratio of horizontal

migration velocity magnitude to wind speed and vertical position

(2) D5 1)
B 2 h GEHTREAOK R R By 105 BT e P i 3 )2 3 ) =2 [ A S R, 3ot e i 110 44 (DR /N
TR BEITE RS 7 o) 55 0 1) RO RRDL TR E o RS ABLIT 1] 5 P 2% b A0 ol o o i R JHE A 9 S % 5 1) 5 9 1) ) A L

JRE I [1] 07 5 19 56 R 2201 T AT 7

HIPE 7 ATUL, TCARRIAR /DN, Tl B 1A 7K S-S F% 5 1) #6855 I 7 K J2 B AE I R AR o 244 ol o8 R 77 T K
T, oK IER8 77 [ I 3R R TR 1), B (et B 00, RSP IE A% 7 it i X 2 /A S22 B4 3 1) e 2

B T
B 88 666 Subih BRI RaBRR S50 Ty e
X I
£ (©)) (o) ()@ A A 8 8 K )
N 1t d=500 um & @ GO0 @ N
A d=300 pm 00 QO
0d=100 um . 00§ ~ ©oo S)
0 2 4 6
SRS (mls)

P 7 AR K- A% 38 B 7 1wl
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