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Tablel The observed data and classification of the underground water level and its influence factors

- Bl F1H EmAETERE pi Sk 3
x; %, % x;, X, %, x;, X x;, x, Y

1 15 -10 1.2 1 1.2 I I I I I 6.92
2 1.8 -10 2 1 0.8 [ I I I I 6.97
3 4.0 -2 25 6 24 I I I I I 6.84
4 13.0 10 5 30 4.4 I I I I I 6.5

5 50 17 9 18 6.3 I n m I JII§ 5.75
6 9.0 22 10 113 6.6 I n m m m 5.54
7 10.0 23 8 29 5.6 I m m I iid 5.63
8 9.0 21 6 74 4.6 i o I I I} 5.62
9 7.0 15 5 21 23 | 1| I I I 5.96
10 9.5 8.5 5 15 35 I} n . I I I 63

11 55 0 6.2 14 2.4 I I I I I 6.8

12 12.0 0.5 4.5 11 0.8 I} I I} I I 6.9

13 05 1 2 1 1 I I I I I 6.7

14 30 -7 2.5 2 1.3 1 I I I I 6.77
15 7.0 0 3 4 4.1 I 1 I I I 6.67
16 10.0 10 7 0 32 | i MM I I 6.33
17 4.5 18 10 19 6.5 I i} Jiif I ¢ 5.82
18 8.0 215 11 81 7.7 il I 1§ i ¢ 5.58
19 57.0 22 55 186 5.5 I | I} M i1} 5.48
20 35.0 19 5 114 4.6 m m 0 1 mn 5.38
21 39.0 13 5 60 3.6 m I il | il 5.51
22 23.0 6 3 35 2.6 m I I I i} 5.84
23 11.0 1 2 4 1.7 I} I I I I 5.32
24 45 -7 1 6 1 I I I I I 6.56
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Table2 The classification standard of the underground water level and its influence factors

%5 X, Xz X, Xs Y
x 12.08 8.02 5.06 35.21 3.49 6.20
s 13.51 11.11 2.92 47.09 2.10 0.56
| <5.32 <247 <3.60 <11.67 <2.44 <5.92
i [5.32,18.83) [2.47,13.57) [3.60,6.52) [11.67,58.75) [2.44,4.54) [5.92,6.47)
111 =18.83 = 13.57 =6.52 =58.75 =4.54 =647
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Table3 The connection degree and numbers between the various underground water levels of time series from 1~5 and relevant samples

BFS SEAXRFRREAKEN

NF4 5SEHXEFREAERBKER

B 1~3 SHXHERRAERERH

il
"

a b; c; M -8 o b; ¢ M, -8 @ b; [ M, -5,

1 1 0 0 1

2 1 0 0 1

3 1 0 0 1

4 0 1 0 0

5 1/5 4/5 0 1/5 1/5 1/5 3/5 =2/5
6 3/5 2/5 0 3/5 1/5 4/5 0 1/5 0 1/5 4/5 —4/5
7 4/5 1/5 0 4/5 2/5 3/5 0 2/5 0 2/5 3/5 -3/5
8 2/5 3/5 1] 2/5 2/5 3/5 0 2/5 0 2/5 3/5 -3/5
9 2/5 2/5 1/5 1/5 3/5 2/5 0 3/5 1/5 3/5 1/5 0

10 1/5 4/5 0 /5 1 0 0 1 0 1 0 0

11 1/5 2/5 2/5 -1/5 3/5 2/5 0 3/5 2/5 3/5 0 2/5
12 0 3/5 2/5 -2/5 2/5 3/5 0 2/5 3/5 2/5 0 3/5
13 1/5 1/5 3/5 -2/5 0 1 0 0 1 0 0 1

14 1/5 1/5 3/5 =2/5 0 1 0 0 1 0 0 1

15 0 3/5 2/5 -2/5 2/5 3/5 0 2/5 3/5 2/5 0 3/5
16 1/5 4/5 0 1/5 3/5 2/5 0 3/5 /5 3/5 1/5 0

17 1 0 0 1 1/5 4/5 0 /5 /5 /5 3/5 -2/5
18 3/5 2/5 0 3/5 1/5 4/5 0 /5 0 1/5 4/5 -4/5
19 215 2/5 1/5 15 15 4/5 0 /5 0 1/5 4/5 ~4/5
20 2/5 2/5 1/5 1/5 1/5 4/5 0 /5 0 /5 4/5 -4/5
21 0 4/5 1/5 -1/5 3/5 2/5 0 3/5 0 3/5 2/5 -2/5
22 1/5 2/5 2/5 -1/5 3/5 2/5 0 3/5 /5 3/5 1/5 0

23 0 2/5 3/5 -3/5 1/5 4/5 0 1/5 4/5 1/5 0 4/5
24 1/5 1/5 3/5 -2/5 0 1 0 0 1 0 0 1
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Table4 Comparisons of the average relative errors
of underground water level prediction by using 4 methods

S A R R /%
EXTEMUBEE  ERR % BP R % RBF M %
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Similar Forecast Models of Underground Water Level Based on Set Pair Analysis
XU Yuanwei, LI Zuoyong, WANG Jiayang
(College of Resources and Environment, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: The forecast of underground water level can provide scientific basis for the ecological environmental
protection, planning and management of underground water resources. According to the similarity between the
samples of underground water level and the characteristics of regularity as well as the both certain and uncer-
tain between the impact factors and underground water level, this study set up the similar forecast models of
underground water level based on set pair analysis, which describe quantitatively the similarity among the his-
torical samples of forecast object from the views of identical, discrepancy and contrary sides, combining set pair
analysis with the similar forecast. Further, the predictive values of underground water level can be calculated by
the model. The empirical results suggested that average relative error of the similar forecast models of under-
ground water level based on set pair analysis was less than 3%. Compared with other underground water level
prediction methods, this model has the characteristics of clear physical concepts, simple computation and higher
prediction accuracy.

Key words: set pair analysis; similar forecast; underground water level; forecast model



