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Cyanobacteria bloom prediction model and parameters optimization based on

genetic algorithm
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Abstract: Cyanobacteria bloom prediction is very important for water crisis and water resource security. Technique of
dynamic spatial environmental modelling is used to develop cyanobacteria bloom prediction model used in three bays
(Meiliang Bay, Zhushan Bay, Gong Bay) of northern Taihu Lake. The initial model parameters are obtained from field
observation. The four parameters highly sensitive in chlorophyll-a concentration prediction are determined using Genetic
Algorithm optimization technique. The observed field data of water environment and meteorological conditions in Taihu Lake
from April to September 2008 are used for this purpose. The results showed that, Genetic Algorithm is comprehensive and
efficient in optimizing model parameters, thus effective in improving prediction accuracy of the model and the relative

residual decreases.
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Fig.1 Study area and location of sampling points
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HEFE L. HTHBEETRHTFIRE /D>, MEDIXTH gE  Table1 Percentage of the drift chlorophyll a to total chlorophyll a
ﬁ{ﬁ%,ﬂiﬁﬁ“ﬁﬂlﬂﬁxﬁélﬁ D4_1 , A B~_15E1‘E§(B~_1 and drift velocity under different wind scales
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Table 2 Observed values of the change rate of chlorophyll-a concentration/ % in a day under different metrological conditions

K144 Wind scale
KA Weather 0 4.1 4.2 % P 49 5% 5 gk
Grade 0, Grade 1, Grade 2 Grade 3 Grade 4 Grade 5 Over Grade 5
i Clear sky 60 40 30 8 0
3£z Clear sky to cloudy 50 30 20 6 0
%7 cloudy 40 20 7 5 0
£ = F|H Cloudy to overcast sky 20 10 5 5 0
BH/F%FR Overcast sky to rain 0 0 0 0 0
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Table 3 Meteorological data

IR B AL B R Data for optimizing model parameters

H # Date K, Weather i) Wind direction W 1Z4% Wind scale
2008-04-21 BI/BEm /KW B/ £ NW NW NW SW 3 3 3 3
2008-04-28 i i BN BN S S S SW 3 3 3 3
2008-05-05 EZR Zx BN B/REW SW SW S E 3 3 3 3
2008-05-19 i i Zr  B/KEW S S SW SW 3 3 2 2
2008-05-26 BA/k&  BI/BEFE B/ £= SE SE N 1 1 3 1
2008-06-09 BH/k&W BI/BEFE £z BI/FER E E NE E 3 3 4 3
2008-06-30 BH/K&TE  B/BEFE BA/ZFETS B/ FER S S SE 2 2 3 3
2008-07-21 ES ESS EFN EFN S S S 1 2 3 4
2008-08-04 i i it EAR S S SE S 2 2 2 2
2008-08-11 BH/K&TE  B/BEFE BA/ZFETS B/ FER S S S 2 2 2 3
2008-08-25 ES ESS EFN £5 NE NE E SE 3 2 2 2
2008-09-15 E EZS EZS EZS NE NE NE SE 2 4 2 2

TERUKS BE R I8 3% Data for model accuracy test
2008-05-12 ES ESS EFN EFN NW NW SE SE 5 5 3 1
2008-06-23 BH/k&W BI/BEFE £z BI/FER E E SE E 3 3 2 3
2008-08-18 ESS Zr  BI/BEW BI/FEW SE SE S 2 2 2 2
2008-09-08 EoN EoN PN PN E E SE E 2 2 2 3
F4 SREHFHITR
Table 4 Statistical table of meteorological conditions

R4, Weather Fif /8] Time/d R J125:4% Wind scale fif ] Time/d

I Clear sky 7 1% 4

5% = Clear sky to cloudy 0 2% 13

%7+ Cloudy 21 34 23

2 = FFH Cloudy to overcast sky 0 4 % 3

BH/[%/ Overcast sky to rain 20 5% 0

*5 RUBH
Table 5 Selected parameters for optimization
¥ & 4558 F AL/ % BRI %
Parameter Weather Wind scale Un-optimized value Parameter range
r %7 Cloudy 2% 20 10—30
r, %7 Cloudy 3% 7 0—20
T3 BH/ PR Overcast sky to rain 2% 0 -10—10
A BH/ %R Overcast sky to rain 3% 0 -10—10
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Table 6 Optimized value of parameters
B3 x4 W% RO % e/ %
Parameter Weather Wind scale Un-optimized value Optimized value
r %7 Cloudy 2% 20 13.16
T, %7 Cloudy 3% 7 4.41
T3 BH/ [T Overcast sky to rain 2% 0 -5.51
T BH/ %R Overcast sky to rain 3% 0 -9.26
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Fig.2 Comparison of simulation results before optimization to result after optimization
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Table 7 Comparison of sampling points value before optimization with value after optimization

RERLD  RER2 RHEA3 RER4 KRS

i H Ttem Sampling Sampling Sampling Sampling Sampling
Point 1 Point 2 Point 3 Point 4 Point 5
#J¥ Longitude 120.296 120.379 120. 188 120. 044 120.192
25 Latitude 31.387 31.436 31.412 31.456 31.513
HA 1 Sample 1 RCAAEME
10.2 .32 4 11.1 21. 4
(2008-5-22) Simulation value before optimization 0.25 6.3 3.48 3 0
ﬁﬁﬂﬂﬁjﬂﬁ L 9.10 5.61 4.86 9.88 18.99
Simulation value after optimization
S
Observed value 6.16 4.30 3.17 16. 84 14.22
FEA 2 Sample 2 RACABEUE
(2008-7-3) Simulation value before optimization 10.99 11.37 18.53 59.92 36.24
ﬁ_’.ﬂ:ﬁﬂ{ﬁ L 9.58 9.91 16.15 52.11 31.50
Simulation value after optimization
SLIME
Observed value 6.20 6.19 7.27 33.87 39.93
HA 3 Sample 3 RCAAEME
(2008-8-21) Simulation value before optimization 21.17 19.24 49.60 42.50 32.96
ﬁ;ﬂﬂﬁjﬂﬁ L 16.66 15.14 38.93 33.37 25.92
Simulation value after optimization
S
Observed value 7.25 11.75 32.20 34.00 12.25
HEA 4 Sample 4 RACABEUE
19.51 20. . .21 .
(2008-9-18) Simulation value before optimization 9.5 0.97 77.86 8 78.50
ﬁ_’.ﬂ:ﬁﬂ{ﬁ . 17.01 18.29 67.89 50.76 68. 45
Simulation value after optimization
S|
WA 18.60 12.80 38.90 18.50 16.10

Observed value

(4) B A R iR 22 2 ol 25 05 T R DR 5 B, 22 T E R AR AR BR , AT RS AN E AR (AR &M
MERER a WHE) , 2 TSR I K A4 AR A , IR B 5 MK 4R 0 B 1 AL RUR Sy Th) T LA 5 i /K A L
B — B RABIFRTEH . WMABIEREEWRZRUSROERZERNR ., BATHRE KRN RER a WETT
HEEEA 2 B, —FIME RSN (R AR TS X R A B R R SRAE AL, A RE T 2 ol B 2 (AR ZEK
TARENR, ME LA BT EE S 2 KA 5 — b IR R AR BRI 153K A5 , (H H AT 4R 2K a W JBE2S (8] 7 11918 Jo&
FOEAFER R IR 2, CHAE REARE X, [ i Bk e R B S IR, Ha R L2, KB 5480
T 3R B [ DG P ) 28 RS P 4R R a 5 PRI M . K IX 2 b 7 i 5 5 8 PR BRAAE I B i 4 12 L
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