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Establishment and application of phosphorus
variation model in the East China Sea

ZHANG Shou-yu, LIU Lian, YANG Hong
(Ocean Colleges Shanghai Fisheries University, Shanghai 200090, China)

Abstract: Based on the hypothesis that phosphorus nutrient variation consists of linear trend and periodical
fluctuation, a model of phosphorus nutrient variation (PVM) is developed. The stepwise choice method is
adopted to solve the model parameters; such as period parameters based on observed data of unequal time interval
series. The satisfactory results have been obtained by using the PVM model in fitting the observed data of
phosphorous nutrient and verifying the phosphorus nutrient variation as a forecast measure. It is shown that the
fluctuation due to the periodical components has much more effect on the variation of phosphorus in the sea than
the corresponding trend component. It is also showed that no periodical component has the dominant effect in
phosphorus variation and it is the combined effect of periodical phenomenon in several time-scales to determine
the variation of phosphorus nutrient.
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Tab.1 One constituted period ( T1) of phosphorus variation model in the East China Sea

A7 station Ell E12 E13 El4 El5 El6 E17 El18 a b c
T 12 3 12 13 5 13 11 13 1 1 11

A7 station d e f g h E21 E22 E23 E24 E25 E26
T, 11 13 13 4 1 13 12 12 2 1 13

Ui {7 station 27 E28 E29 E31 E3 E33 E34 E35 E36 E37 E38
T, 12 13 12 4 12 12 12 13 2 10 20
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Tab.2 The other constituted periods ( 72 and T'3) of phosphorus variation model

7 station Ell El2 El13 El4 El5 El6 E17 E18 a b c
Ty 7.4 1.2 9.3 36. 1 4.6 2.0 6.0 3.0 16. 6 6.9 8.0
T3 19.4 11. 8 36. 1 4.1 7.4 11.1 11.3 61 27.9 14.6 15.1

7 station d e f g h E21 E22 E23 E2 E2 E26
T, 7.2 3.7 80 1.7 3.0 5.2 8.2 39 7.6 9.1 1.0
T, 7.4 5.9 3.8 58. 2 4.1 13.2 16. 5 3.1 2.2 35.7 2.4

7 station 7 E28 E29 E31 E32 E33 E34 E35 E36 E37 E38
T, 9.1 12 6 81 9.9 9.2 5.9 7.6 4.8 9.3 1.8 19.5
T, 37.1 23.5 24. 4 A7 37.6 16.2 9.6 5.9 39.5 3.6 24.1
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Tab.3 The other basic parameters of phosphorus variation model

R3I BEFRBEHRM ML EEASL

s

5 2 % parameters of the model

station a, boX 103 P, P, Py i P P K
Ell 0. 408 0. 528 0. 326 0.210 0. 146 —0.932 1. 975 2.985 0. 9%
E12 0. 291 1. 585 0. 220 0.14 0. 269 4. 329 3. 294 0.689 0. 958
El3 0. 349 1. 430 0. 240 0.204 0.105 —0. 562 3. 079 3.718 0. 861
El4 0. 313 2. 700 0.212 0.135 0.223 —0. 637 2. 197 3.519 0. 899
E15 0.236 2. 806 0. 191 0.171 0112 0. 321 — 1. 152 —1.371 0. 99
El6 0. 220 0. 675 0. 209 0.205 0. 061 —0.119 4. 665 3.734 0. 961
E17 0. 105 1. 710 0. 149 0.080 0. 131 —1.130 —1.375 2.129 0. 987
EI8 0. 249 0. 727 0. 166 0.159 0. 074 —0.313 1. 94 —0.798 0. 962
E2l 0. 205 1. 095 0. 080 0.083 0. 157 —1.059 4. 494 0.825 0.971
E2 0. 210 0. 713 0. 129 0.070 0. 121 0.233 —1.063 —0.799 0. 906
E23 0. 133 0. 585 0. 078 0.106 0. 109 —0. 142 — 1. 309 —1.090 0. 8%
E2A 0. 181 0.233 0. 165 0.060 0. 051 —0.773 4. 035 —1.152 0.773
E25 0. 161 0. 452 0. 120 0.098 0. 055 —0.715 3. 721 —1.476 0. 843
E26 0. 147 0. 819 0. 174 0.163 0. 140 4. 530 0. 679 0.486 0.923
E27 0. 135 0. 559 0. 95 0.089 0. 068 —0. 434 4. 361 4.638 0. 880
E28 0. 09 1. 480 0. 127 0.070 0. 087 —0.595 2. 374 —0.541 0. 880
E20 0. 224 0. 013 0. 165 0.072 0.15% —1.055 3. 651 —1.310 0.918
E3l 0.2 1. 480 0. 145 0.142 0. 124 0. 460 —0.713 —1.105 0. 99
E32 0.219 0. 358 0. 142 0.135 0. 080 —0. 627 3. 202 3.923 0. 874
E33 0. 149 0. 832 0. 066 0.075 0. 081 0. 201 0. 179 —0.751 0. 923
E34 0. 103 0. 983 0. 060 0.065 0. 059 0. 25 — 0. 609 0.977 0. 903
E35 0.228 0. 150 0. 003 0.071 0. 161 4. 619 2. 299 —0.280 0. 748
E36 0. 140 0. 47 0. 063 0.087 0.078 —0. 395 3.529 —1.318 0. 8%
E37 0. 18 0. 299 0. 26 0.115 0. 106 0.331 0. 362 0.250 0. 863
E38 0. 198 0. 231 0. M3 0.068 0. 127 0. %5 4. 299 4.588 0. 7%

a 0. 260 12. 600 0. 102 0.469 0.323 1. 357 1.8 2.004 0. 99
b 0.252 13. 100 0. 235 0.155 0. 433 —1.211 —0. 049 2.049 0. 99
c 0. 807 5. 230 0. 227 0.360 0. 634 1. 110 2. 137 1.610 0. 998
d 0. 246 2.570 0. 160 0.158 0. 228 —0.977 3. 414 —0.154 0. 77
e 0. 946 12. 300 1. 259 0.259 0. 671 1. 915 0. 506 4.334 0. 998
f 0. 531 1. 950 0. 91 0.083 0. 547 4. 617 4. 107 4.175 0. 956
g 0. 383 0. 290 0. 91 0.110 0. 120 4. 05 — 0. 800 1.808 0. 998
h 0.235 1. 400 0. 68 0.181 0. 047 —0.295 2. 592 3.436 0. 740
T4 aver. 0. 2660 2.197 0. 170 0.141 0. 178 0. 67 1. 869 1.204 0.911
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Appendix 1 The flow chart of calculation

Max correlation coefficient
(MCC)
Periodic max (Tya)

ax of correlation check (Ma; a
=T l No Yes
Periods in the ith group -
k Tk_1+l (Tl‘ Tg... Tl, Tm) Max = MCC
Optimal group periods and ag, by
Coefficient matrix
equation (4)

its corresponding parameters | { a,, b,
Model parameters Yes

s
in equation (2) and (3)
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Forecast values
by equation (1)
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Estimated values
with equation (1




