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20190501 17.82 28.77 7.89 8.31 1.18 21.19 40.67 126.33 14.33 3233
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48 HAE S (TR s 38%:

3 T,MZIChl-a 5 & BN EFHIMHE XM (20194 5 H WZ02 W)

R
T RRWE AR oH i HRU Ry LGV e
C (mg/L) NTU (pg/L) (pg/L) (pg/L) (pg/L)
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T 7E 0.0L (/K- I b 355 "7 0.05 /K- I b 2%,

Ly =Y (X=X (4) R T DA AR A LI G I X 0K B A B A

Y 2 ‘/EUH—%@J—/I\@/J\E‘J#EI%ZWE 73—, S

_ X HSCICTE PR CANIN ABE 78 Hh bt 28 50 9 5005 o580 i

by = 2(Y =) ) e 0~ 211 7 7 1 0 o 0

X5Y [ B 22 A0 ANBEAG BT AR EAL RN — L Ab B, R, 75 2L
Ly =Y (X -X)(Y-Y) (6) X} R 4 HR — 2 H A9 R A 4 i, (6 2 VR — e

8RR I AR OC R B p o s HEACAH G
AR rER

a i HO0:p=0 J%

H1:p=0 #i%

b. # 52 & MK 2=0.05

| I SPSS Statistics21 K 14 17 48 124 43 #7 -
gER BN T, W Z) Chl-a Wk B 5 T,—T_, (0~ 5
72 h, T [R]) B 2 i S Tk R A S R IR AR O, 5 T
i 22 ) pH (B 52 R G 35 IR A OG5 T B 22 A ok B
BERAR, 5T, —T_, W2 G5 24~72 h) (4
AP E WA, HARE L T 0.05 . K F
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FLVRIER 4% L BoR , A I bR WZ02 45 W ) 22
RAN B LIS A A b BE AR B 4 )5 2
B2 i R 0h BoPE A 19 45.91 NTU R [% % 3.8 NTU,
il 200 B () 38 25 1l DR B B8 4 719 20.96 pg/L R B
2 1.99 pg/L, BEFREL MR BE 1 35 75 22 R R R B0a s E 1
14.14 pg/L T2 7.94 pg/L, 45 25 vk 1 i 14 07 2%
i R BA B S 9 14.12 pg/L |7+ % 28.35 pg/L, 2 A
W FE 3 07 25 R G AR 2R 19 4.93 png/L A&
15.69 pg/L, HARZERAFIAR . X156 B ERHE 19 Ak 2
— 5" T BE A% A0 S5 5 o W B 2R R kA 4 S 2y
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F4 WZ02 ZEEMEE (B FHHE)RELSH

. FREES a3 %0l eV U/ AR il WA,  BEERER/
WL ENE
«C (mg/L) (ug/L) NTU (ug/L) (ug/L) (ug/L) (pg/L)
RS 19.84 28.44 9.18 8.50 27.75 41.67 131.19 16.35 27.31 10.49
)y 1.45 0.80 1.25 0.17 28.35 3.80 15.69 1.99 8.93 7.94
trifEf e e/ MA -1.39 -2.77 -1.53 -1.48 -0.83 -2.46 -1.45 -1.52 -1.96 -1.22
[ AT PN -] 2.07 1.54 1.41 2.04 2.94 1.71 2.17 2.34 2.58 2.18
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23 ETFBPEHEEH ANNERIFE

ANN PRI —Ff 2 P A T2 2% HL
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M2 TCZ ) 3E SR A BUE T %42 . BP-ANN LT
BR324, IO FH R A (ke
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&35 57 R4y 55— 40 R I B % 0 FL I 25
AN, WGBS | R A4
P A2 2 2 5 5 AR S i e AR B A0 R g i 4
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R 26 30 ) [ 532 JA VR BRI UM, At AR B B 5
Bt 28 SR 5 AR A5 R 2 25 /N T U e 1R 22
Sy,
2.3.1 ANN %45 25 Fafei Al

HA A )2 1 BP-ANN ¥ 4% 45 #4 T[] 5 fir
N M AWARZE, HEAEERAZ,H
2 32N B AR NEIZE . A RS ENE
JCT 5 % FH Sigmoid 406 pRE

Sigmoid PR :
f(x)= (9)

Elﬂq{%ﬂ;%\%ﬁ)\gax/‘,j: 1,2,'“,n0,n0y\7[§|7[1"<
LU 88
JZ 2 M nl A, Hofa i m g =
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JZ 4 0 A R 2 B m AT R 2 A
H—lll-ﬂ%j'gy :(yl’y27...7ym)o

gn ™

B 5 & ANN M 2 254

FeUZ 1220 j g th o -

g =/ Zw -0,).j=12--n, (10)
W5 2 W T K

h, =f(ivkjg/—0k Y E=1,2,---,n, (11)
0t SR T L

v, =f( lﬁ‘sru.hk—ﬁl yl=1,2,+m (12)

o 2wy gy by F 45 )2 Sigmoid 386 bR [
(B w v T2 4% J2 0l 22 5T 2 ) AR 5 AL 5 0 9 4%
Uz o] R (=
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Weg ke ) 306 1] R 4% 2 R G AL L i By K BB ER (R
B w,, S ANN AL b A 25 9 A o 28 78 [1] (19 B 5 A
(L, VR0 BE 1) S5t 1) S 1) P 0, -
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o
n G F HUE 0.01~1.0) Jy2¢ 3 R, oA BUE

(13)
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()55 1E 1) 1% 338 R 22 308 [ AL 4 11530 . XF
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Intelligent prediction method for Chl-a based on the artificial neural network

HE En-ye', YANG Jing', LI Shang-Iu’>, GAO Shan'
(1. Key Laboratory of Marine Hazards Forecasting, National Marine Environmental Forecasting Center, Ministry of Natural Resources, Beijing
100081 China; 2. Marine Monitoring and Forecasting Center of Zhejiang Province, Hangzhou 310007 China)

Abstract: Using the monitoring data of ecological buoy WZ02 in May 2019, two intelligent prediction methods
for Chlorophyll are established based on the artificial neural network (ANN), and the prediction results of the
single hidden layer model and double hidden layer model are compared. It is found that the result of the double
hidden layer model is more accurate with higher generalization capability, which indicates the advantages of deep
learning in extracting key characteristics compared to shallow learning. The results of data preprocessing reveals
that the concentration of Chlorophyll a has significant correlation with dissolved oxygen, pH, turbidity and
ammonia-nitrogen, while it shows no significant correlation with surface temperature, salinity, nitrous nitrogen
and phosphate. Meanwhile, the data preprocessing plays a positive role in the improvement of data quality, data
mining efficiency and prediction accuracy.

Key words:artificial neural network; intelligent prediction; deep learning; Chlorophyll a; data preprocessing



