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ABSTRACT

This research was to predict the trophic status of Te-Chi reservoir by the time series model. We
hope the results could enhance and help the management of eutrophication in reservoir. The study
was divided into two parts to explain the variations of each model. First part was to predict the
eutrophication conditions according to the different model time periods of three prediction models
derived from traditional time series model. Second part was to find out the best model time periods of
each model by three model evaluation methods. The results showed that the best model time periods
was “14 years” in dummy variable model, as well as “8 years” in additive and multiplicative model.

Among them we noticed that the best results were obtained from model time periods of additive

(1) Wr v = %’J('l l’-‘*’-%?}/f‘?’%%
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method, 8 years. At this time the predictive values were closest to the observed values, i.e., the most

actual trophic status of reservoir could be presented.

(Key words: Model prediction, Time period selection, Eutrophication)
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Figure 1. Overview of the research.
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Table 2. Prediction results of different model time periods for dummy method.

= E i 13 = 12 = 11 = 10 = 8 F 4 =
6 69.334 68.350 68.350 59.903 54.802 61.893
7 58.940 69.607 68.589 69.015 60.205 59.318 64.323
8 68.071 65.996 65.968 58.322 55.589 66.200
85 9 68.660 63.538 61.341 62.366 54.130 49.259 62.217
10 66.687 69.247 69.247 62.025 61.194 68.368
11 54.740 54.365 53.984 54.747 48.509 45.732 61.391
12 38.295 32.874 32.874 23.967 32.649 34.668
1 65.030 50.757 49.641 49.641 44.730 42.816 44.128
2 33.463 37.527 36.593 28.985 26.934 32.530
3 65.110 59.627 57.841 57.841 54.167 52.483 51.488
4 62.111 62.058 62.058 53.869 50.226 46.781
5 63.080 69.626 67.857 67.857 59.496 56.709 60.380
86 6 74.402 74.402 66.296 77.467 71.746 77.588
7 58.820 72.261 72.271 64.852 71.988 70.637 81.629
8 70.039 70.039 63.382 70.560 66.626 86.889
9 66.470 67.082 60.315 68.519 68.238 77.729
10 73.999 73.999 67.228 75.652 71.837 84.582
11 54.684 58.279 58.612 53.372 61.285 57.912 76.881
12 37.449 37.449 29.884 43.004 40.143 58.496
1 28.506 54.978 54.978 51.013 56.100 53.657 64.241
2 45.352 40.506 34.087 41.905 37.566 48.225
3 62.430 62.430 59.650 67.746 63.467 70.880
4 66.455 66.455 58.357 66.736 62.832 57.476
5 57.186 71.443 71.443 64.310 72.090 67.936 73.390
87 6 65.473 57.803 65.453 53.314 57.510 62.176
7 65.515 57.886 62.743 57.052 60.604 61.341
8 44.975 64.096 56.167 62.194 53.427 55.545 73.486
9 61.178 53.762 59.606 49.811 57.549 67.542
10 67.002 59.876 67.529 58.987 63.783 64.916
11 44.352 53.079 47.658 52.843 45.529 49.748 60.913
12 30.716 21.847 36.827 30.083 30.083 31.819
1 45.167 47.487 43.021 46.422 41.330 41.330 42.264
2 34.724 28.014 33.708 26.460 28.147 32.812
88 3 56.575 52.983 59.380 51.589 52.763 60.200
4 59.985 51.690 57.640 48.199 50.679 54.909
5 36.763 64.930 57.505 63.099 55.158 56.265 60.089
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Figure 2. Trend diagram of prediction results for different model time periods

in dummy method.
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Table 3. Test results of different model time

periods in dummy method.

ﬁ% THEIL SSE MAPE Imll’{;’t?ng
135 | 0.25751 | 2754.92025 | 25.582% | 33.79%
125 | 0.22648 | 2131.10565 | 22.298% | 48.78%
117 [ 022551 | 2112.73744 | 21.756% | 49.22%
105 | 0.24148 | 2422.66639 | 23.264% | 41.78%
85 [0.24945 | 2585.22718 | 24.231% | 37.87%
457 | 0.34471 | 4936.65529 | 35.120% | —18.64%
R PR LY W R £

R AR S B 1 O pUSEAG Y o =4 SSE
FIMAPE £ ‘\%F‘»‘ i = T Eﬁ-"{“ f
F VSR BT RS T
FHE 11 H‘FIJTEJ‘[} (49.22%) “#- ‘q‘I’{ 12 =

(48.78%) F"J o FHP=p 1> 11 # ' %) iﬁr



T BEE 38(2) ¢ 141-156 (2006)
Journal of Soil and Water Conservation, 38(2) :

REAR I 0 451 B -

RIS R RIS 10

= SRS AT ) AT e ik 3
) 10 5 S PRI » T R
RIS 11 5 535 o PP [
CER SR ﬂﬁ&ﬁﬂﬁ%ﬁlﬁo

(0) frpist
e

FEVIPRLS FI TR | 12+ 8 4 5 K3
ST B T S A 4

141-156 (2006)

Bq‘gﬂ E['ﬁ%ﬁ[ [[ I'[ »I'] 4 = ﬂﬁi:k‘
P m@wﬁ Wl
SRS o [ 4 F T Fi= BRASL ek
SERNEC R

F# o FIER 123 8 & RyFER B 1
[ H SRR 4 2 SRR LT o (I
EBE R B > RSSO 0 [
H‘ ’?ﬁ[ | 8 fF £ Ejjmﬁﬁﬁ Fl ;@Eﬁjﬁl R ﬁ@'iﬂﬂ
ffl VA= » Pib=» it HERIAE s 1 e AL
TR R 8 IR

F 4. AR RS R B

Table 4. Prediction results of different model time periods for additive method.

B IR 12 = 9 = g = 7 = 4 =
85 6 71.090 71.341 71.994 69.753 73.175
7 58.940 71.931 69.584 71319 70.043 73.176
8 69.653 66.442 67.778 65.167 69.889
9 68.660 65.104 61.584 67.343 64.517 71.592
10 73.253 74.118 73.284 71.634 66.715
11 54.740 57277 58.157 56.179 54.339 76.244
12 38.974 50.680 49.600 47.673 57.251
86 1 65.030 51.944 52.013 51.957 49.859 46.024
2 41.377 41.871 37.701 39.366 49.433
3 65.110 61.739 65.165 64.786 62.264 40.731
4 67.497 65.399 64.608 63.551 66.514
5 63.080 72.286 68.879 68.060 67.457 69.063
6 72.062 72.214 70.866 70.224 71013
7 58.820 70.592 70.822 69.718 70.580 74.023
8 70.029 67.072 66.154 66.357 68.596
9 64.800 67.558 66.529 65.548 71.895
10 72.651 73.226 77.122 72.027 69.498
11 54.684 57.630 55.994 53.509 54.964 79.432
12 39.256 49.485 48.123 48.080 61.255
87 1 28.506 55317 52.854 49.559 49.309 46.667
2 38.987 37.459 32.513 32.255 46.693
3 63.551 60.619 58.934 59.157 33.946
4 61.997 62.110 60.818 58.699 52.974
5 57.186 67.069 64.475 63.258 62473 50.349
6 67.485 66.502 65.555 64.581 56.319
7 63.844 64.905 65.125 64.202 61.065
8 44975 65.346 62.053 60.754 60.981 58.449
9 60.203 60.013 60.014 59.224 53.908
10 69.055 70.476 69.338 69.707 51.922
11 44352 53.326 52.106 49.857 46.123 58.745
12 44.875 41.795 40.836 40.460 45.351
88 1 45.167 45.424 43.810 41.494 43,712 18.581
2 34.734 31.895 27.755 27.044 33.741
3 58.716 54.887 53.979 53.407 22413
4 58.678 56.439 55.383 55.854 41.744
5 36.763 63.931 58.889 56.071 59.426 30.947
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Figure 3. Trend diagram of prediction results for different model time periods
in additive method.
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Table 5. Test results of different model time

periods in additive method.

it
f 5

Improving

THEIL Rate

SSE MAPE

1257 10.25268 | 2652.6520324.892%| 39.86%

9:F 1 0.22012 ]2013.01248|21.679%| 54.36%

8:F 10.19738 | 1618.63029]19.095%| 63.30%

7+ 1 0.20653 |1772.18894]19.102%| 59.82%

47 10.31085 [4014.59966[30.552%| 8.98%
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Table 6. Prediction results of different model time periods for multiplicative method.

o E| @{EU@ 12 & 9 & 8 F 7 4 =
6 72.492 75.250 72.623 70.087 74.705
7 58.940 73.623 75.660 72.927 71.530 81.922
8 71.717 71.705 69.815 68.352 77.112
85 9 68.660 65.850 62.414 66.948 62.705 64.834
10 75.064 77.921 73.191 75.464 76.793
11 54.740 57.105 59.425 55.446 55.967 74311
12 37.357 49.787 46.225 45.066 46.044
1 65.030 52.725 55.008 50.956 49.907 50.035
2 35.813 37.053 34.639 33.878 35.456
3 65.110 62.046 67.015 62.495 60.758 60.719
4 67.831 66.500 63.576 62.566 48.398
5 63.080 73.691 70.608 67.237 64.855 65.862
86 6 73.729 75.634 73.528 70.656 77.508
7 58.820 72.466 74.086 70.318 67.475 72.846
8 72.451 72.375 69.290 76.236 96.796
9 65.315 69.775 64.316 65.418 73.509
10 74.771 75.851 75.984 75.891 79.207
11 54.684 58.458 57.336 56.037 58.898 69.513
12 37.811 47.913 45.543 45.120 47.673
1 28.506 65.716 54.853 52.358 51.247 50.719
2 34.671 33.921 32.031 31.822 33.535
3 64.183 61.624 57.962 57.578 61.645
4 61.494 61.852 58.609 58.130 63.115
5 57.186 67.919 64.881 60.484 59.784 61.370
87 6 68.706 67.964 67.983 64.708 63.896
7 65.538 66.316 61.909 59.568 57.808
8 44.975 67.558 67.274 72.014 70.297 64.320
9 61.082 60.571 59.486 58.137 56.653
10 70.800 71.638 68.650 68.779 57.336
11 44.352 55.071 53.811 54.152 56.014 51.147
12 44.496 41.870 40.052 40.366 35.836
1 45.167 47.535 46.003 43.271 43.245 37.812
2 32.643 30.622 29.630 29.772 26.184
88 3 60.467 55.342 53.558 50.772 50.590
4 59.292 55.753 53.866 50.267 47.903
5 36.763 65.765 58.976 57.041 60.364 50.254
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Figure 4. Trend diagram of prediction results for different model time periods

in multiplicative method.
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Table 7. Test results of different model time

periods in multiplicative method.
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Table 8. Test results of the best model time period in three predictive methods.
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Table 9. Influence of model time periods on

model predictive ability.
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Table 10. Prediction results of time series model calibration.
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