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1 0.375 0.863 0.799 0.753 0.775 0.120 0.251 0.144 0.341

2 0.873 0.536 0.316 0.312 0.263 0.489 0.900 0.156 0.147

3 0.388 0.790 0.802 0.398 0.233 0.145 0.100 0.178 0.339
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1 0.815 -2.842 -1.461 1578 4.032 -5.647 1.006 -0.138 0.957

2 2.671 0.900 1.034 -1.220 1.258 2.877 6.139 -1.884 4918

3 0.459 -0.679 -0.671 -0.481 0.226 0.306 0.056 -0.256 0.384

4 0.411 -0.464 -0.851 -0.736 -0.216 0.260 -0.078 -0.229 -0.223

5 -0.130 2.304 -2.509 0.805 -9.292 4.839 3.469 3571 -4.684

6 -0.671 0.271 -2.424 -2.046 1.108 0.468 -0597 -0.902 0.895

7 1.128 -0.533 -0.090 2.087 1.089 -6.488 0.128 -2.545 0.822

8 -0.089 -0.015 -1.667 -1.468 0.564 0.433 -0.420 -0.501 -0.675

9 0.505 -3.479 4618 1.079 -0.473 0.252 0.300 -0.604 2.435
10 2.253 0562 -1.178 5.862 -8.833 3.607 8.566 2.553 0.792
11 0.805 -0.754 -0.103 0.102 0.788 -0.776 -0.241 0.056 1.342
12 0.003 -0.356 -1.203 -1.335 0.289 0.735 -0.090 -0.450 -0.3%4
13 0.547 -0.599 -0.642 -0.624 0112 0.335 0.063 -0.220 -0.036
14 -1.293 2.781 2324 -6.538 0.289 -1.935 2432 -1.819 -0.350
15 0.051 -0.201 -1.278 -1.191 -0.108 0.334 -0474 -0.229 -1.024
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k VKO Vkl VKZ Vk3 Vk4 VKJS VKB Vk?
1 0.395 -1.742 -1.432 0.021 0.269 -2.112 0.528 -1.663
2 1.115 -0.501 -0.335 -0.202 -0.180 -0.289 -0.327 -0.343
3 -1.123 0.546 -1.987 0.694 0.890 -6.110 2.270 -0.371
4 0.562 -1.960 -1.596 -0.051 0.138 -1.573 0.300 -1.771
5 0.699 0.622 -0.478 -0.310 -0.241 -0.388 -0.392 0.874
6 0.730 -2.135 -1.654 0.006 0.036 -1.398 0.249 -1.852
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8 2.060 -0.173 1.924 -1.112 -0.608 2.699 -1.199 -0.129
9 0.789 -1.491 -0.842 -0.057 0.02 -1.146 0.082 -1.404
10 0.264 -2.063 -2.309 -0.077 0.203 -1.795 0.614 -1.847
11 1.016 -1.888 -0.910 0.010 -0.070 -0.734 0.032 -1.619
12 0.886 0.718 -0.374 -0.338 -0.345 0.579 -0.509 0.979
13 0.254 -1.691 -1.831 0.013 0.281 -1.614 0.747 -1.763
14 0.848 -1.769 -0.931 -0.067 -0.019 -1.090 0.131 -1.514
15 -0.935 -1.371 -0.616 -0.091 -0.099 -0.761 0.001 -1.271
k VKB VKQ VklO Vk];L VklZ Vk13 Vk14 Vk15
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2 -0.204 -0.292 -0.132 -0.307 -0.242 -0.191 -0.253 -0.331
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R
m Rmo R Rz Rums Rins Rn5 Ris Rn?
1 1.954 2184 0.075 4,133 1.821 -1.208 1.808 -0.792
m Rre Ro R R Rz Ros R Rins
1 -3.688 1.180 2.388 1.258 -1.146 2211 1.275 0.939
I , == — = - -
0.9 ||~ (7(1-43)).J(H!w"lan'(M-w)‘ .
0.8 |[—® SRl ‘ i
il 0.7} ;‘-\ ,"v .‘
2 0.6 Y P .
o . h | N ' [ bl
T 0.5 I / A % [ 3
¥ 34 [a-® A U A A o F— W s ; "
r= ) N A 2 v +of yi i - A==+
0.2 [ A S | ¥ Y ' > % |
|
0.1 . ' . $
A 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47



BP 9

(1
(2

(3]
(4]
(5]
(6]
(71

204

BP
-a
-a
BP
2001 2006
93.4% 83.2% -a
-a
[7]
M 2001 8 10 13
I
[ 2001 40 3 37 40
ANN [J 2001 18 3 30 32
FNN [J 2006 25 4 36 41
M 2003 9 22 31
M 1998 7 232 268.
-a [J 1994 25 2 197



10 25

The Application of BP Neural Network in the Prediction of
Chlorophyll-a Concentration in the Bohai Gulf

HE En-ye LI Hai REN Xiang-xiang CAIl Yi YANG Jing
(1. National Marine Environmental Forecast Center Beijing 100081 China)
Abstract By using BP Neural Network method, a nonlinear relationship between various
physical-chemical factors and the chlorophyll-a concentration in the Bohai Gulf is established.
The simulated results show that the predicted chlorophyll-a concentration fits the observed
data well, indicating that this model can be indirectly used for loca red tide prediction.
Key words BP neura network chlorophyll-a concentration red tide



