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° Tablel Coefficient of Srivastava method
s 0 1 2 3 4 5
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3.8 Table2 The coefficient of regression function
33 R
28 e mmmm—m- e — b r
23 R 5 o v 1 0.645517319421736 0.564514611673438
= lf 2 0.220523369822589 -0.189854016260644
0:;; 3 0.99922210236199 1.29172191628888
0.3 / 4 —1.00000014554241 —-1.73604166880858
0.2
2 5 —1.22273508901879 0.693543466102803
0 2 4 6 8 10
6 -0.637030075359308 -0.234855517244515
u
) 7 -0.0336932239452858
Fig.2 The regression function for well function 8 -2.06712062991927
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Table3 Accurate comparsion of various methods for well function
u 1E-5 0.01 1 20
10.9357198 4.03792958 0.21938393 4.156969E-6 9.835525E-11
N=5 10.9357195 4.03792924 0.21958956 100.17575 4027.53816
N=30 10.9357195 4.03792924 0.21938360 -2.624277E-5 -52247.83580
Barry 10.9357198 4.03783522 0.21927152 4.156478E-6 9.835443E-11
v 10.9357198 4.03792958 0.21938393 4.156969E—6 9.835525E-11
Srivastava 10.9357198 4.03792515 0.21938351 4.156969E-6 9.835526E-11
(6) 9.46056389 4.03787773 0.221 0.7894027 1.81079246
(7) 10.9357198 4.03793067 0.21938407 4.112166E-6 8.088367E-11
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Table4 The experiment data of case 1 Table5 1st Opt code of case 1
Constant Q=22.6%24, r=117.85;
/min  /m /min — /m /min— /m ConstStr u=r"2%c/(4*k*1/60/24);
1 1 0 14 40 0029 27 600 0755 ConsiStr W=Explnt(u):
2 2 0 15 50 0038 28 720 0.8 Variable 1S:
3 3 0 16 60 005 29 900 1.0 Function S=Q/@*piHk) W
4 4 0 17 80 0093 30 1200 1.15 Datas
5 5 0 18 100 013 31 1500 122 | 0
6 6 0 19 120 0165 32 1800 132 ) 0
7 8§ 0002 20 150 022 33 2100 139 3 0
8 10 0005 21 180 027 34 2400 145 4 0
9 12 0006 22 210 033 35 3000 1.5 5 0
10 15 0007 23 240 037 36 3600 167 6 0
11 20 0008 24 300 0455 37 4200 171 8 0,002
12 25 0011 25 360 053 38 4800 172 10 0.005
13 30 002 26 480 0655 39 5820 173
6
Table6 The parameters obtained with various methods 5
1.8
1.6
Tini+d! e d 1% 'f
1 84.81798 1.4552E-3 0.039385 2 l']
2 1) 80.16  1.54E-3 0054  37.1071 £os ———
3 N=5  203.29209 1.9179E-4 2.850727 7138.0529 :;j =i ke
4 N=30 15298235 4.1951E-4 1386987 3421.5873 0o 1 ieiios SN
5 Bamy 84.80396 1.4552E-3 0.039556 04331 0 —
6 84.81798 1.4552E-3 0.039385 0 0 1000 2000 " I:‘(])/([)l(l)m 4000 5000 6000
7 Srivastava 84.81810 1.4552E-3 0.039385  0.00134
8 ©) 139.78266 5.4934E-4 1366611 3369.8541 3 !
9 (7) 848180513 1.4552E-3 0.039386  0.00095 Fig:3 The resultcomparsion of case |
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Table7 The pumping experiment data Table9 Ist Opt code of case 2

Constant Q=60%24;

VarConstant r=[43,140,510,780];

ConstStr u=r"2%*c/(4*k*1/60/24);

ConstStr W=ExpInt(u);

Variable t,S;

Function S=Q/(4*pi*k)*W;

Data;
10,20,30,40,60,80,100,120,150,210,270,330,400,450,645,870,990,1185;
0.73,1.28,1.53,1.72,1.96,2.14,2.28,2.39,2.54,2.77,2.99,3.1,3.2,3.26,3.47 3.
68,3.77,3.85;

Data;
10,20,30,40,60,80,100,120,150,210,270,330,400,450,645,870,990,1185;
0.16,0.48,0.54,0.65,0.75,1.00,1.12,1.22,1.36,1.55,1.70,1.83,1.89,1.98,2.17,
2.38,2.46,2.54;

Data;

10,40,60,80,100,120,150,210,270,330,400,450,645,870,990,1185;
0.04,0.06,0.20,0.20,0.20,0.21,0.24,0.40,0.53.0.63,0.65,0.73,0.93.1.14,1.24,1.35;
Data;

80,120,150,210,270,330,400,450,645,870,990,1185;
0.04,0.08,0.09,0.16,0.25,0.34,0.42,0.50,0.71,0.87,0.96,1.06;

10

Table10 The results from various well functions

/m
Jmin 2 15 10 1
:43m : 140m :510m :780m
1 10 0.73 0.16 0.04
2 20 1.28 0.48
3 30 1.53 0.54
4 40 1.72 0.65 0.06
5 60 1.96 0.75 0.20
6 80 2.14 1.00 0.20 0.04
7 100 2.28 1.12 0.20
8 120 2.39 1.22 0.21 0.08
9 150 2.54 1.36 0.24 0.09
10 210 2.77 1.55 0.40 0.16
11 270 2.99 1.70 0.53 0.25
12 330 3.1 1.83 0.63 0.34
13 400 32 1.89 0.65 0.42
14 450 3.26 1.98 0.73 0.50
15 645 3.47 2.17 0.93 0.71
16 870 3.68 2.38 1.14 0.87
17 990 3.77 2.46 1.24 0.96
18 1185 3.85 2.54 1.35 1.06
8
Table8 The results from different literatures
Theis
T /m*-d?! u,
[3] 4 199.51 2.59E- 4
[2] 212.3 1.47E-4
4 250.5 1.05E-4
24 183.99 1.82E-4
100
[4] . 22891  2.64E-4
201.01 2.11E-4
[11] Matlab 182.01 2.48E-4
154 quad8 187.27 2.54E-4
[9] 4 4 193.4352  2.5E-4

f 1%
T+ d-! u,
2193288 1.8233E-4 1.232989
N=5 2492022 1.1671E-4 2.186614  77.3426
N=30  283.7275 7.1529E-5 4.201029  240.719
Barry 2193184 1.8234E-4 1232319  0.05431
2193288 1.8233E-4 1.232989 0
Stivastava 2193290 1.8233E-4 1232991  0.00022
©) 2137285 1.9593E-4 1464279  18.7585
) 2193287 1.8233E-4 1232992  0.00024
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Influence of Different Wavelet Functions on Accuracy of Gray Model
SHI Zhaojun, ZHU Mei, ZHOU Di, ZHENG Jiazhong

(College of Engineering, Anhui A gricultural University, Hefei 230036, China)

Abstract: In light of the problem that how to select the wavelet function facing the prediction of hydrological series by the wavelet based gray model,
this paper analyzed the impacts on the accuracy of different wavelet based gray models by taking the measured rainfall of the Anqing Station as an
example and using the predicted values of the traditional gray model as a reference. It also took the seven kinds of wavelet functions including Haar,
Db, Smy, Coif, Bior, Rbio and Dmey into consideration and made the Root Mean Squared Error (RMSE) and the Nash — Sutcliffe Efficiency (NSE) as
the evaluation?indexes to the models. The result shows that different wavelet functions have both positive and negative effects on the accuracy of
models, among which db1 wavelet function is the most effective one to improve the accuracy of the model based on Anqing’s rainfall series..

Key words: wavelat analysis; gray model; accurcy
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Study on Theis—well Function Computation Methods and Auto—calibration of Well Model
CHENG Xianyun', ZHENG Fandong®>, YANG Hao?, CAO Daling', YANG Yong’
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Beijing Institute of Water Science and Technology Research, Beijing 100044, China)

Abstract: Summarizing the various numerical methods for computing the Thies well-function, the advantages and disadvantages of
each method were analyzed and compared, and their impacts on final model parameter estimation were concluded, a new simplified
alternative way was proposed too. Two real examples were adopted to examine the performance of both well-function computation
and model auto—calibration. The study results show that: (1) The wide—used series expansion method for calculation of Thies well-
function should be thinked for use with much caution; (2) Universal optimization platform 1stOpt can be considered as an advance
tool for parameter auto—calibration of Theis well-model, and the platform could also be widely applied on other hydrological models.

Key words: Theis well model; Theis well-function; parameter optimization; 1stOpt



