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Tab.1 The red tide and corresponding meteorological data in the Fujian sea area from 2000 to 2016

2 HHREHr

AT EE2000—20164F % H: gk 55

o . . o . S48 7K / . ] ] et
R REAFS EREC RN i SRR CPHEL SR
red tide code place of occurrence  no. mean temp. o mean wind speed mean pressure mean sunshine  grade value

precipitation
200304ND [ TR ZE SR 1 20.7000 1.9000 1.0000 1009.1000 2.6000 0.5000
B
200316ND [ THETRELE LT 2 21.4000 10.0000 1.0000 1007.7000 3.4000 0.5000
200403ND [ TR SR 3 20.7000 6.7000 1.6000 1008.4000 5.7000 0.5000
200405ND [ TR SR 4 23.0000 12.7000 1.2000 1005.4000 4.6000 0.5000
200408ND [ TS E WL 5 23.6000 0.0000 1.5000 1005.8000 9.9000 0.7000
200807ND [ THETELE LIS 6 21.5000 2.2000 1.5000 1006.6000 3.4000 0.5000
Hiss
201502XMVIl TR %E . FEkiE 210 15.5400 0.3000 2.3000 1003.0800 4.2600 0.5000
201503XMVIl 176 HEE 211 27.8000 13.6000 2.3800 1191.0000 8.3400 0.5000
201504XMVIl [ 1K UE [ Gk 212 27.5000 2.6600 1.4000 1006.4600 7.1000 0.3000
201601XMVIl  JE[][A % 213 13.8600 1.3000 1.3200 1017.4200 1.4000 0.5000
201602XMVIl  E 1 HLE 214 27.9000 7.1000 2.8000 992.6800 6.1000 0.3000
20060127 X TR B4R 215 17.0000 4.8000 4.6000 1010.1000 6.1000 0.5000
FEiisiansy
20061327 X MR BN A 216 27.0000 33.5000 3.0000 1002.6000 4.9000 0.7000
B AN
20070227 X N AR AR 217 17.0000 1.5000 4.6000 1013.0000 5.6000 0.5000
200904ZZ1X TN T T BT 218 25.1000 0.0000 3.2000 1008.0000 9.8000 0.7000
Uk ZRTE
201405ZZVII-IX M TR A 219 19.2000 10.9000 1.8000 1011.1000 0.7000 0.5000
T2
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Fig. 2 Parameters and settings for BP model operation

in eastern Fujian sea area
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Tab.2 Values calculated by the BP model compared with the actual observed values in the eastern waters of Fujian

WHHARFS BRI SEFRAL e

WGHAFS  BEMTEE SRR NIE

training sample model calculation actual observed . RE training sample model calculation actual observed . RE
residual error residual error
no. value value no. value value
1 0.3610 0.5000 -0.1390 35 0.4809 0.5000 -0.0191
3 0.5172 0.5000 0.0172 36 0.4994 0.5000 —-0.0006
4 0.5500 0.5000 0.0500 37 0.3626 0.3000 0.0626
5 0.6670 0.7000 -0.0330 38 0.5149 0.5000 0.0149
6 0.4283 0.5000 -0.0717 39 0.4615 0.5000 -0.0385
7 0.4451 0.5000 —-0.0549 40 0.4464 0.5000 —0.0536
8 0.6586 0.3000 0.3586 41 0.5263 0.5000 0.0263
10 0.4928 0.5000 -0.0072 42 0.3491 0.3000 0.0491
11 0.4672 0.5000 —-0.0328 43 0.7061 0.7000 0.0061
12 0.4463 0.3000 0.1463 44 0.4433 0.5000 -0.0567
13 0.4809 0.5000 -0.0191 45 0.6523 0.9000 -0.2477
14 0.3585 0.3000 0.0585 46 0.7198 0.7000 0.0198
15 0.7282 0.7000 0.0282 47 0.4096 0.5000 —-0.0904
16 0.6701 0.7000 -0.0299 48 0.4588 0.5000 -0.0412
17 0.5320 0.5000 0.0320 49 0.4937 0.5000 —-0.0063
18 0.4952 0.5000 —-0.0048 51 0.7275 0.7000 0.0275
19 0.3513 0.3000 0.0513 52 0.8438 0.9000 -0.0562
20 0.5295 0.5000 0.0295 53 0.4999 0.5000 —0.0001
21 0.6249 0.7000 -0.0751 54 0.6931 0.7000 -0.0069
22 0.3607 0.5000 —-0.1393 55 0.4459 0.3000 0.1459
23 0.4038 0.3000 0.1038 56 0.3649 0.3000 0.0649
24 0.5164 0.5000 0.0164 YR E 0.0070
MSE
25 0.5205 0.5000 0.0205 BREENFESE 0.0842
RSE
26 0.4910 0.5000 —-0.0090 P LA 2= 0.0548
MAD
27 0.6713 0.7000 -0.0287 TR S
28 0.3544 0.3000 0.0544 TS no.
29 0.4422 0.5000 —-0.0578 2 0.5816 0.5000 0.0816
30 0.3067 0.3000 0.0067 9 0.4517 0.5000 —0.0483
31 0.3585 0.3000 0.0585 50 0.6967 0.7000 —-0.0033
32 0.5195 0.5000 0.0195 YR E 0.0030
MSE
33 0.4096 0.3000 0.1096 BRIERRIEZE 0.0671
RSE
34 0.3062 0.3000 0.0062 A0 2% 0.0444
MAD
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Tab.3 Values calculated by the BP model compared with the actual observed values in the central Fujian sea area

i)H?ﬁﬁZ&?% ﬁﬂﬁ’%ﬁﬁ SEBRAL I e . UII?E*%*—ZIK?% *ﬁi”#ﬁﬁ SEBRLNIME —
training sample model calculation actual observed residual error training sample model calculation actual observed residual error
no. value value no. value value

1 0.5140 0.5000 0.0140 46 0.5466 0.5000 0.0466
2 0.1438 0.1000 0.0438 47 0.5035 0.3000 0.2035
3 0.7000 0.7000 0.0000 48 0.5407 0.5000 0.0407
4 0.5027 0.5000 0.0027 49 0.4824 0.5000 -0.0176
5 0.4692 0.5000 -0.0308 50 0.5035 0.5000 0.0035
6 0.5522 0.5000 0.0522 51 0.5623 0.5000 0.0623
7 0.4360 0.5000 -0.0640 52 0.4797 0.5000 -0.0203
8 0.4518 0.5000 -0.0482 53 0.3307 0.3000 0.0307
9 0.4423 0.5000 -0.0577 54 0.5095 0.5000 0.0095
10 0.4962 0.5000 -0.0038 55 0.4702 0.5000 -0.0298
11 0.3476 0.3000 0.0476 56 0.5337 0.5000 0.0337
12 0.4657 0.5000 -0.0343 57 0.4269 0.1000 0.3269
13 0.4052 0.3000 0.1052 58 0.3994 0.5000 -0.1006
14 0.6594 0.7000 -0.0406 59 0.5308 0.5000 0.0308
15 0.4483 0.5000 -0.0517 60 0.4998 0.5000 -0.0002
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WA TS PR TS AE SEBRAL I e
training sample model calculation actual observed

Bz

residual error

AT 5 BT S AE SEBRULME
training sample model calculation actual observed

Bz

residual error

no. value value no. value value

16 0.4416 0.3000 0.1416 61 0.4915 0.5000 -0.0085

17 0.5522 0.5000 0.0522 62 0.4924 0.5000 -0.0076

18 0.5064 0.5000 0.0064 63 0.3084 0.3000 0.0084

19 0.5487 0.5000 0.0487 64 0.5609 0.5000 0.0609

21 0.4861 0.5000 -0.0139 65 0.5495 0.7000 -0.1505

22 0.4080 0.5000 -0.0920 66 0.3409 0.3000 0.0409

23 0.5248 0.7000 —0.1752 67 0.3619 0.3000 0.0619

24 0.5297 0.5000 0.0297 68 0.6740 0.7000 ~0.0260

26 0.4111 0.5000 —0.0889 69 0.5542 0.5000 0.0542

27 0.3057 0.3000 0.0057 70 0.5616 0.7000 —0.1384

28 0.5077 0.5000 0.0077 71 0.4069 0.5000 -0.0931

29 0.5007 0.5000 0.0007 72 0.2624 0.3000 —0.0376

30 0.5621 0.7000 —0.1379 73 0.6997 0.7000 —0.0003

31 0.6990 0.7000 -0.0010 KR 0.0062
MSE

33 0.5623 0.5000 0.0623 TR ZERRIEZE 0.0792
RSE

34 0.4708 0.5000 -0.0292 SR AR 75 0.0522
MAD

35 0.2993 0.3000 —0.0007 BREEFS
TS no.

36 0.4854 0.5000 —0.0146

38 0.5524 0.5000 0.0524 20 0.5623 0.5000 0.0623

39 0.5310 0.5000 0.0310 25 0.4114 0.5000 —0.0886

40 0.3069 0.3000 0.0069 32 0.5090 0.5000 0.0090

41 0.3729 0.5000 -0.1271 37 0.4877 0.5000 -0.0123

42 0.2934 0.3000 —0.0066 YRz 0.0030
MSE

43 0.4932 0.5000 —0.0068 BRI HEE 0.0632
RSE

44 0.5035 0.7000 —0.1965 ST L x5 0.0431
MAD

45 0.5280 0.5000 0.0280

FEAS, NS 5N SRR A B8 fan A B Y B 3 1Wie

PN 5 WIN R, S Shre A f s (E . T
i (A HCRE R ) S o L (B — 35 B RSE 3 31 0
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A5, BPAE AU 28 0ok i) pg Vg X85S FE A 117 2 )
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R IR T74.12% 1117 57> TOUIAE A 4230 1 1 .
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Fig. 6 Parameters and settings for BP model operation

in south Fujian sea area
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Fig. 7 Distribution of RSE calculated from BP model in

south Fujian sea area
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Tab.4 Values calculated by the BP model compared with the actual observed values in the south Fujian sea area

WA S

PR

SEBRAL I e

WERREA T 5

PR S

SEBRIE

training sample model calculation actual observed resi(ffjéerror training sample model calculation actual observed resi(ffjirror
no. value value no. value value
1 0.4582 0.7 —0.2418 53 0.4934 0.5 —0.0066
2 0.3107 0.3 0.0107 54 0.4245 0.5 -0.0755
3 0.6468 0.7 —-0.0532 55 0.4995 0.5 —0.0005
4 0.4245 0.3 0.1245 57 0.4995 0.5 —0.0005
6 0.6666 0.7 —0.0334 58 0.4245 0.5 —0.0755
7 0.6468 0.7 —0.0532 59 0.4160 0.5 —0.0840
8 0.4976 0.5 —-0.0024 60 0.4887 0.5 -0.0113
9 0.4593 0.3 0.1593 61 0.4289 0.3 0.1289
10 0.4650 0.3 0.1650 62 0.4239 0.5 —0.0761
11 0.4585 0.5 —0.0415 63 0.4537 0.5 —0.0463
12 0.3576 0.3 0.0576 64 0.6518 0.7 —0.0482
13 0.3576 0.3 0.0576 65 0.4257 0.3 0.1257
14 0.3417 0.3 0.0417 66 0.5614 0.5 0.0614
16 0.4245 0.5 —-0.0755 67 0.4312 0.5 —0.0688
17 0.4521 0.5 —-0.0479 68 0.4267 0.3 0.1267
18 0.3786 0.3 0.0786 69 0.3437 0.3 0.0437
19 0.4245 0.5 —-0.0755 70 0.4245 0.3 0.1245
20 0.5133 0.5 0.0133 71 0.4024 0.3 0.1024
21 0.5428 0.5 0.0428 72 0.3502 0.3 0.0502
22 0.4228 0.3 0.1228 73 0.4245 0.3 0.1245
23 0.4245 0.5 —-0.0755 74 0.4245 0.3 0.1245
24 0.4245 0.5 —0.0755 76 0.4996 0.5 —0.0004
25 0.4245 0.7 —0.2755 77 0.4899 0.5 —-0.0101
26 0.4245 0.5 —-0.0755 78 0.4245 0.5 —-0.0755
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WAFEAR P i A SEBRULIIE 52 WGFEA TS BERTHEAE S BRLAE .
training sample model calculation actual observed . training sample model calculation actual observed .
residual error residual error
no. value value no. value value
27 0.4245 0.5 —0.0755 79 0.4245 0.3 0.1245
28 0.4245 0.5 -0.0755 80 0.4928 0.5 -0.0072
29 0.4306 0.5 -0.0694 81 0.3501 0.5 ~0.1499
30 0.4245 0.5 -0.0755 82 0.4996 0.5 ~0.0004
31 0.5005 0.5 0.0005 83 0.3222 0.3 0.0222
32 0.4245 0.3 0.1245 84 0.4967 0.5 ~0.0033
33 0.4245 0.5 -0.0755 85 0.4255 0.3 0.1255
35 0.4245 0.5 -0.0755 86 0.4560 0.5 ~0.0440
36 0.4245 0.5 -0.0755 87 0.6957 0.7 ~0.0043
37 0.4245 0.5 -0.0755 88 0.4576 0.5 —0.0424
38 0.4251 0.5 -0.0749 89 0.6499 0.7 -0.0501
39 0.4245 0.5 -0.0755 90 0.4930 0.5 -0.0070
40 0.4335 0.3 0.1335 YRz 0.0083
MSE
41 0.4245 0.3 0.1245 TR FENRAE R 0.0918
RSE
42 0.4558 0.5 —0.0442 ST L 2 0.0709
MAD
43 0.4263 0.7 -0.2737 TR FS
TS no.
44 0.4245 0.3 0.1245
45 0.6998 0.7 ~0.0002 5 0.4816 0.5 —0.0184
46 0.4245 0.3 0.1245 15 0.5088 0.5 0.0088
47 0.4245 0.5 -0.0755 34 0.4470 0.5 -0.0530
48 0.4995 0.5 -0.0005 56 0.4245 0.5 -0.0755
49 0.4617 0.5 -0.0383 75 0.4432 0.5 —0.0568
50 0.5055 0.5 0.0055 WRE 0.0024
MSE
51 0.4664 0.5 -0.0336 FRFERREZE 0.0551
RSE
52 0.3000 0.3 0.0000 SEI L M 2 0.0425
MAD
SRR o G T B A o A 0 e d T o — e FEA I SR R a3 il 25 5, N2 = F ny 5k

FI AR X Bl J7 AR A s 07 3, X PR B 07 X
3 S 4 R 22 0 AN WY S, T 308 36 s v A % 8 D7
G ZH W XAER, — A KA 515 il
FSYUELE O
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MR A AR Y (32 S8 0, T 2 A5k 30
RS IR BRI 7 1R 22 (MSE) . FR 25 bR 2
(RSE). V24 % i 22 (MAD)3 AN $5 bR ok HI Wy,
a2 bR N B, AR S, AR

http://www.scxuebao.cn

ZEbRE 2 (E RS BN T 0. 1A B0, B AT 45
BRI~ 5 SR, BT AT A4 R B BEAR

3.3 REFNEXEX S

WK 422 g SR B A 43R 21940 3ok
TIREAS B A BB AT 2 2] 5145, HERREA
() 5% 25 b3 M 22 AR RS E 4£0.120042 47, Hllgk s
T AR B R A 60% 547, IEBA R I B Am Ak, X
ARERR T 5 &R X N B LGB E R, <
S FEZFERKAKSI, B 528 KFEXK



113 IRHBTEL, G ST BP0 20 AT B4 AR T B 0 TR vk S 1753

SCAMF KR . R IR L I . KR
HRFERE TR LR M SR ER X,
AN, K Y R A I 6 S B A 7R R S R
SCARK, R0 4 W A B 2R 1
B3I DX, B A A 43 S i A AR )1 2 5
e, HECRE T EZ YIS, WA R A
M ZE A, LR R — B BE I8 #70%~80%, UIHE
Mooy . BRI S U2, R E A L
o NULE, RV, RElER R
KIGFEAZ, BUVOS BT XK EL£T (R
X)), XFEXFSCbRA =B AT 8 3 X

4 ZEig

A WF 538 325 Wi £ M 20004F 3] 201 64F & 4= 7F
LI X219 2R 22 491, 10 FH B &5 o 45
RIS, TARIRE SRR BoK K, R
FHBSPHRZW PRI R, IR X sek
T B S AR L )RR o N IR L
1 T 34 18 X4 ) s AR R A 2 2] 51 %
I 42 5% L A1) 43 531 Bt AL A B0 T B8 1 28 B8R A T
BT, HER R AET0%A L, RS LN
TN AR BRI BP Al 44 R A (0 & AR kAT
T2 AT AT 0 o 3% 7 ik AT SRy AR ) T A R
BT

A Je A R OCHR T g B R 2 L Y Hb i
AL IE SRR R BIEE A M T SR A B A
B, TRV R i A R X L, R B A
MEECF AR . REHEE A, AR %2 59
GHHTEE,

SE R

(1] EEEAm. A% e I T8 R R R[], H TR,
2007(2): 44-47.
Ye L N. The construction of red tide monitoring and
warning system[J]. Xiamen Science & Technology,
2007(2): 44-47(in Chinese).

[2] ZIESE RREE I — ORI 5 B EE S O6E XU AR
TEAT[I]. #OlLHF AL, 2016, 38(2): 132-136.
Li Z H. A brief analysis for a bilateral red tide of
Prorocentrum donghaiense and Noctiluca scintillans in
Dinghai sea zone of Fujian Province[J]. Journal of
Fisheries Research, 2016, 38(2): 132-136(in Chinese).

[3] A5, JE A 2 s — R = R ol S e e

[6]

[10]

HI[I]. A& HE K™=, 2012, 34(3): 201-207.

Yu X X. A triphase red tide in Xiamen Seas and its
causes analysis[J]. Journal of Fujian Fisheries, 2012,
34(3): 201-207(in Chinese).

ERE, FBM, EILH, 55 M R ARE &R X
BRI KM SEMAI]. A R 2 2 (B AR
ki), 2006, 36(s1): 173-178.

Wang A J, Wang X L, Wang J T, et al. The light-
dependent growth of diatom in high frequency HAB
occurrence aqreas in the East China Sea in spring[J].
Journal of Ocean University of China, 2006, 36(s1): 173-
178(in Chinese).

TN, SRR, EMERE, 55T R R AL SR %
2 8] (128 R [I]. HEFERR AL, 2002, 21(4): 63-69.
Huang X P, Huang L M, Tan Y H, et al. Relationship
between red tide and environmental conditions in coastal
waters[J]. Marine Environmental Science, 2002, 21(4):
63-69(in Chinese).

AR, BREIM, 225 T I8 E TS IR R A5
HABEII R R T FC[I]. WA TR, 2011, 28(4): 24-28.
Zeng Y D, Chen J Q, Li X D. Study on the relationship
between red tides and tropical cyclonesat the Xiamen
Bay[J]. Marine Forecasts, 2011, 28(4): 24-28(in
Chinese).

ARV, W RGR, XIF5HE, S5, RHET I AR R AR I ER B
ZAEAYHT[I). HEEETIR, 2007, 24(4): 81-85.

Zhou T, Ye F J, Liu X M, et al. Environment conditions
analysis of red tide occurrence in Tianjin coastal[J].
Marine Forecasts, 2007, 24(4): 81-85(in Chinese).

T, AR A, RN R R R AERHE . HLEE K
B %k ST L [D]. PR TR, 2011, 1(28): 68-77.

Gao B, Shao A J. Study on characteristics, mechanisms
and strategies of harmful algal blooms in China coastal
waters[J]. Marine Forecasts, 2011, 1(28): 68-77(in
Chinese).

WAL, BEFE AR SR T S0 7R W) HO 0 3 ) 7 R L ik
[0]. IR EERL2E, 2002, 21(2): 1-5.

Lin Z X, Liang S H. Study and forecasting on red tide
caused by marine physical factors[J]. Marine
Environmental Science, 2002, 21(2): 1-5(in Chinese).
BRI, ki, AT, MR G T DU B I R TR O
W] B G R (B A F 5 TRERR), 2007,
20(4): 305-308.

Liang A P, Zhang T, Liu W. Red tide forcasting method

http://www.scxuebao.cn



1754

Ko AR

4%

[11]

[12]

[13]

[14]

[15]

for Yantai Sishili Bay Waters[J]. Journal of Yantai
University(Natural Science and Engineering Edition),
2007, 20(4): 305-308(in Chinese).

Wb, FEal, B, 5. B R A AR A R
FRMAL). WEERR, 2004, 23(1): 27-30.

Xie Z H, Wang H L, Shi D J, ef al. Forecast of Red Tide
with Mixed Regression Model[J]. Ocean Technology,
2004, 23(1): 27-30(in Chinese).

TRARE, BRARA, IV, L HETIOWAR T 1 /5]
LMBP# 4 [ 46 20 & B AL R[], REER 22 4R,
2011, 44(2): 101-106.

Zhang C H, Qian Z S, Sun W X, et al. LMBP neural net
work combination forecast model for red tide based on
IOWA operators[J]. Journal of Tianjin University, 2011,
44(2): 101-106(in Chinese).

BTk, HRUE fn, PMED, 5. LT IR SEA IIMODIS R
BRIV BEAT I ROR[T]. 55 8 R (B REHERR),
2012, 25(2): 47-52.

Chai Y Q, Shao F J, Sun R C, ef al. The intelligent
detection technology of red tide from Modis imagery
based on decision tree[J]. Journal of Qingdao University
(Natural Science Edition), 2012, 25(2): 47-52(in
Chinese).

e e, AL, JRE BRI L2 M7 ()], i
PEHIAR, 2007, 26(2): 32-34.

Xie Z H, Yan L H. Study of scattering properties of total
suspended matter in the Yellow Sea and East China
Sea[J]. Ocean Technology, 2007, 26(2): 32-34(in
Chinese).

ZRER, B B BT RBEFAEE ) 45 (1 705 ) 0000 7 v 7).
RN TR SR, 2012, 48(1): 228-230.

Li H, Gu S M. Approach to red tide prediction on RBF
neural network[J]. Computer Engineering and

Applications, 2012, 48(1): 228-230(in Chinese).

http://www.scxuebao.cn

[16]

[17]

(18]

[19]

[20]

Vi sg, milRes, FhIGHE, S5, B AL 7 4 2% 7 vk
BT 7R M ()], SRR, 2002, 20(2): 77-82.
Yang J Q, Gao Z H, Sun P Y, er al. Analysis of red tide
monitoring data using genetic neural network method[J].
Journal of Ocean ography of Huanghai &Bohai Seas,
2002, 20(2): 77-82(in Chinese).

BRONER. FT N AP 2% (0O T 25 B TROAS T 1],
rf [E R EE W, 2001, 17(3): 52-55.

Cai R'Y. Artificial neutral network predicting model of
Noctiluca scientillans density and physical and chemical
parameters[J]. Environmental Monitoring in China,
2001, 17(3): 52-55(in Chinese).

| 5 Ry AR I % 5 R = T [EB/OL].( 2008-05-12)
[2017-05-12]. http://www.soa.gov.cn/zwgk/yjgl/hy
yjya/201211/t20 121115_5683.html.

State Oceanic Administration, People’s Republic of
China. Red Tide Disaster Emergency Plan. [EB/OL].
(2008-05-12) [2008-05-12]. http://www.soa.gov.cn/
zwgk/yjgl/hyyjya/201211/t20121115_5683.html (in
Chinese) .

8 8 e U T AR A R R RS TR
[EB/OL]. (2014-07-16) [2014-07-16].http://www.
Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/
t20140716_758636.htm.

Fujian Provincial Department of Ocean and Fisheries.
Red Tide Disaster Emergency Plan In Fujian[EB/OL].
(2014-07-16) [2017-05-12]. http://www. Fujian.
gov.cn/xw/ztzl/yjgllyjya/sjzxyjya/shyyyt/201407/420140716
758636.htm (in Chinese).

JEJE S, B, SER ST T XL DPS U AL #E R
Zi[M]. Jbat: Bt A, 2002: 637-641.

Tang Q Y, Feng G M. DPS data processing system for
practical statistics [M]. Beijing: Science Press, 2002:
637-641(in Chinese).


http://www.soa.gov.cn/zwgk/yjgl/hy yjya/201211/t20 121115_5683.html.
http://www.soa.gov.cn/zwgk/yjgl/hy yjya/201211/t20 121115_5683.html.
http://www.soa.gov.cn/&lt;linebreak/&gt;zwgk/yjgl/hyyjya/201211/t20121115_5683.html
http://www.soa.gov.cn/&lt;linebreak/&gt;zwgk/yjgl/hyyjya/201211/t20121115_5683.html
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.soa.gov.cn/zwgk/yjgl/hy yjya/201211/t20 121115_5683.html.
http://www.soa.gov.cn/zwgk/yjgl/hy yjya/201211/t20 121115_5683.html.
http://www.soa.gov.cn/&lt;linebreak/&gt;zwgk/yjgl/hyyjya/201211/t20121115_5683.html
http://www.soa.gov.cn/&lt;linebreak/&gt;zwgk/yjgl/hyyjya/201211/t20121115_5683.html
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.soa.gov.cn/zwgk/yjgl/hy yjya/201211/t20 121115_5683.html.
http://www.soa.gov.cn/zwgk/yjgl/hy yjya/201211/t20 121115_5683.html.
http://www.soa.gov.cn/&lt;linebreak/&gt;zwgk/yjgl/hyyjya/201211/t20121115_5683.html
http://www.soa.gov.cn/&lt;linebreak/&gt;zwgk/yjgl/hyyjya/201211/t20121115_5683.html
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www. Fujian. gov.cn/xw/ztzl/yjgl/yjya/sjzxyjya/shyyyt/201407/&lt;linebreak/&gt;t20140716_758636.htm.
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm
http://www.fujian.gov.cn/&lt;linebreak/&gt;xw/ztzl/yjg l/yjya/sjzxyjya/shyyyt/201407/t2014 0716 _75 8636.htm

113 TBILL, A5 LT BP0 45 A5 (10 R i Sl ot 0 TR T A 5 1755

Red tide forecasting model based on BP neural network in Fujian sea area

SU Xinhong ",  JIN Fengjun’, YANG Qizhi>, CHEN Huorong’, YU Xiuxia *,
LI Xueding°, GUO Minquan®, LIU Qiufeng', LUO Juan'

(1. Fisheries Research Institute of Fujian, Xiamen 361013, China,
2. Xiamen Meteorological Observatory, Xiamen 361013, China;
3. Fujian Marine Environment and Fishery Resources Monitoring Center, Fuzhou 350003, China;
4. Xiamen Marine and Fisheries Institute, Xiamen 361005, China;
5. Fujian Marine Forecasts, Fuzhou 350003, China)

Abstract: Red tide is one of marine disasters. It often causes great harm to fishery production and human life.
Therefore, it is necessary to strengthen the early warning and forecast of red tide. However because the formation
of red tide is very complex, it is very difficult to predict red tide. At home and abroad, there have been a lot of
reports about the prediction and forecast of red tide. Different scholars have discussed the reasons for the formation
of red tide using different research methods. In this study, 219 red tides data were collected in Fujian sea area from
2000 to 2016. The nonlinear relationship between the 5 meteorological factors, such as temperature, precipitation,
wind speed, air pressure and sunshine, was established by using the BP neural network model. First of all, the total
collected data of red tide and the corresponding meteorological data were divided into 3 sea areas data called
Eastern, Central and South Fujian sea areas, according to their geographical locations, then the three groups of data
were input into the model for it to learn and train. The results show that: 1) the 53 training samples in eastern
Fujian sea area gave 45 correct predictions, the correct rate was 84.91%, and the 3 simulated prediction samples in
the same area were all correct. 2) in 69 training samples of central Fujian sea area, 58 predictions were correct, the
accuracy rate was 84.06%, and the 4 simulation predictions were all correct. 3) in 85 training samples in south
Fujian sea area, 63 prediction results were correct, and the correct rate was 74.12%, and the 5 simulation samples
were all correct. All the expected prediction results achieved the desired goals. Therefore, it is feasible to predict
the occurrence of red tide based on the BP neural network model, which can provide a new way to forecast the red
tide.

Key words: BP neural network model; red tide; forecast; Fujian sea arca
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