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Prediction of the Groundwater Table in the West of Huaibei Plain Based on Weight Markov Chain Model
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Abstract
changes of grounder water buried depth are restricted by many factors, with difficulties in determining their relationships that can not depicted

The dynamical predication of groundwater buried depth is an important content of groundwater resource assessment. However,

simply by linear model, such as meteorology, hydrology, geology, exploitation and replenishment, etc. which makes the randomness of
groundwater buried depth. In this research, the interval values of groundwater buried depth in the west of Huaibei Plain were predicated by u-
sing a model based on Markov Chain. The results showed that the depth of middle-deep groundwater was mostly distributed in[ 5. 080 m,
5.960 m) and the occurrence of the value at [ 6.448 m,+c ) also has relatively high probability ;the depth of shallow groundwater was mostly
distributed in[ 2. 925 m,3. 635 m) and the occurring probability of the value at[ 3. 990 m,+o ) was also increasing, both of which imply that
the depth of grounder in research area was deepening because of the unreasonable employment and thus corresponding prevention measures in
water resource management should be proposed. This research may provide a new method for groundwater resource management and decision

in the area.
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Table 1 Classification of groundwater table in study area
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Status Grading standard Numerical interval //m
1 x<x—1.1s x<4.552
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Table 2 Groundwater buried depth and its spatial status in research area
e N ) W . e N DAL s
hc% Eq.LIDJ Bu:ijt(%glf]f?}: of }U(j'} hc% EH.—IDJ Bu:gijllr%ﬁfl of %7\5
Code Time ) State Code Time State
groundwater,//m groundwater,//m
1 2010-01 3.96 1 37 2013-01 5.57 3
2 2010-02 3.93 1 38 2013-02 5.72 3
3 2010-03 3.85 1 39 2013-03 5.87 3
4 2010-04 3.84 1 40 2013-04 5.96 3
5 2010-05 3.88 1 41 2013-05 6.00 4
6 2010-06 4.05 1 42 2013-06 6.38 4
7 2010-07 4. 14 1 43 2013-07 6.78 5
8 2010-08 4.22 1 44 2013-08 7.17 5
9 2010-09 4.10 1 45 2013-09 6.70 5
10 2010-10 4.09 1 46 2013-10 6.49 4
11 2010-11 4.23 1 47 2013-11 6.39 4
12 2010-12 4.36 1 48 2013-12 6.50 5
13 2011-01 4.47 1 49 2014-01 6.57 5
14 2011-02 4.59 2 50 2014-02 6. 65 5
15 2011-03 4.65 2 51 2014-03 6.56 5
16 2011-04 4.73 2 52 2014-04 6.55 5
17 2011-05 4.90 2 53 2014-05 6.58 5
18 2011-06 5.26 3 54 2014-06 6.54 5
19 2011-07 5.34 3 55 2014-07 6.74 5
20 2011-08 5.57 3 56 2014-08 7.17 5
21 2011-09 5.55 3 57 2014-09 6.37 4
22 2011-10 5.44 3 58 2014-10 5.96 3
23 2011-11 5.30 3 59 2014-11 5.69 3
24 2011-12 5.25 3 60 2014-12 5.66 3
25 2012-01 5.23 3 61 2015-01 5. 66 3
26 2012-02 5.22 3 62 2015-02 5.61 3
27 2012-03 5.17 3 63 2015-03 5.74 3
28 2012-04 5.26 3 64 2015-04 5.59 3
29 2012-05 5.43 3 65 2015-05 5.87 3
30 2012-06 5.87 3 66 2015-06 5.97 4
31 2012-07 5.80 3 67 2015-07 5.61 3
32 2012-08 6.26 4 68 2015-08 5.69 3
33 2012-09 5.87 3 69 2015-09 5.95 3
34 2012-10 5.53 3 70 2015-10 5.97 4
35 2012-11 5.50 3 71 2015-11 5.82 3
36 2012-12 5.55 3 72 2015-12 5.80 3
3 EMBEHEXRBMEZHERKNIRAXENE [9/13 4/13 0 0 0 7
Table 3 Each autocorrelation coefficient and weights of the Markov 0 0 4/4 0 0
Chain PY=| 0 0 24730 4/30 2/30
EJZE 1 2 3 4 5 0 0 2/7 2/7  3/7
L 0 0 3712 2/12 7/124
[ 0.742 3 0.692 1 0.642 9 0.599 6 0.738 4
w, 0.2173  0.2026 0.1882 0.1756 0.216 2 [8/13 4713 1/3 0 0]
0 0 4/4 0 0
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N 0 24 24 0 0 0 0 26 26 26
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Table 4 State prediction for monthly groundwater in November ,2015

B s g BE k&1 k&2 RA3 ks oapes  FEERR
Initial month State Lag time//H Weight State 1 State 2 State 3 State 4 State 5 source
2015-10 4 1 0.2319 0. 000 0 0. 000 0 0.428 6 0.2857 0.2857 v
2015-09 3 2 0.2152 0. 000 0 0. 000 0 0.843 8 0.156 3 0.000 0 p?
2015-08 3 3 0.198 7 0. 000 0 0. 000 0 0.806 5 0.161 3 0.0323 p®
2015-07 3 4 0.184 1 0. 000 0 0. 000 0 0. 800 0 0.1333 0.066 7 @
2015-06 4 5 0.170 2 0. 000 0 0. 000 0 0.333 3 0.3333 0.3333 ¥
P.(INAURN) 0.000 0 0.000 0 0.645 1 0.2132 0.1417

s FEFIE(E Eigenvalue of grade s 3.016 3

H# 5 A%, max | P, ,i e E} =0. 731 7>0. 5, 4R35 8
JEI,2015 4F 12 A i T KSR PIRAS SR 3, X R Ho R 7K 4
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Table 5 State prediction for monthly groundwater table in December,2015

Bths] s i RE - RE1 k&2 A3 ke omss  EERR
Initial month State Lag time//H Weight State 1 State 2 State 3 State 4 State 5 source
2015-11 3 1 0.205 0 0.000 0 0. 000 0 0.878 8 0.1212 0.000 0 pV
2015-10 4 2 0.202 4 0. 000 0 0. 000 0 0.428 6 0.000 0 0.571 4 p?
2015-09 3 3 0.199 9 0. 000 0 0. 000 0 0.8125 0.156 3 0.0313 ¥
2015-08 3 4 0.197 5 0.000 0 0. 000 0 0.806 5 0.129 0 0.064 5 p@
2015-07 3 5 0.195 2 0.000 0 0. 000 0 0.733 3 0.166 7 0.100 0 ¥
Pi(fInACH) 0.000 0 0.000 0 0.7317 0.114 1 0.154 2

s FHFE{E Eigenvalue of grade s 3.105 8

(9) A By /R B R AE I RFIE /3B Gl 5 7 5 P A2
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12/13 1/13 0 0 0
0 34 174 0 0

pP=] 0 0 29/33 4/33 0
0 0 37 21 21
0 0 0 2/12 10/12
0.0769 0.0000 0.0000 0.000 0
0.7500 0.2500 0.0000 0.000 0
0.0000 0.8788 0.1212 0.0000

0.0000 0.0000 0.4286 0.2857 0.2857
0.0000 0.0000 0.0000 0.1667 0.8333
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Table 6 Stationary distribution and return period for each status in

study area
A
e 1 2 3 4 5
Status
™ 0.0000 0.0000 0.5658 0.1600 0.2742
T, =u,//a — — 1.76 6.25 3.65
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Table 7 Stationary distribution and return period for each status in

study area
A
/‘H('L‘” 1 2 3 4 5
Status
5 0.2270 0.116 8 0.291 7 0.1604  0.204 1
T, =p;//a 4.41 8.56 3.43 6.23 4.90
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