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1

Table 1 The statistics of the discrete wavelets

Haar haar
Daubechies db dbl db2 db3 dh4 db5
db6 db7 db8 db9 db10
Symlets sym sym2 sym3 sym4 symS symo6
sym7 sym8
Coiflets coif coifl coif2 coif3 coif4 coif5

biorl.3  biorl.5 bior2.2  bior2.4
bior2.6  bior2.8 bior3.1  bior3.3  bior3.5
bior3.7  bior3.9 biord.4 bior5.5 bior6.8

BiorSplines bior biorl.1

Dmeyer dmey
ReverseBior rbio rbiol.1  rbiol.3 rbiol.5 1bio2.2 1bio2.4
thio2.6  rbio2.8 1bio3.1 rbio3.3  rbio3.5
thio3.7  rbio3.9 rbio4.4 rhio5.5  rhio6.8

’ o

GM(1,1) °

o a%={x0(1),20(2), - ,x0(k), -,
x0(n) | , a0

xl={x1(1),x1(2), - ,x1(k),- ,x1(n)}, x1(k),
k=1,2,---,n,
xl
%m'(t):u,zem,w] (3)
(3)
&(1)=[x0 (1) Je D+t (4)
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Fig.1 The forecast flow of the wavelet based gray model
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Table 2 The RMSE and NSE of the traditional gray models

41.83 0.95

(1) 4183, 0.95,
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3

Table 3 The RMSEs of the different wavelet based gray models

dbl 38.28 symo6 75.88 bior2.6 121.95 rhio2.2 423.73
db2 40.45 sym7 41.77 bior2.8 96.98 rhio2.4 304.20
db3 40.73 sym8 41.71 bior3.1 159.83 rhio2.6 304.20
db4 40.53 coifl 182.10 bior3.3 117.30 rhio2.8 224.63
db5 40.45 coif2 74.90 bior3.5 81.71 rhio3.1 752.37
db6 40.88 coif3 41.33 bior3.7 88.45 rhio3.7 458.29
db7 41.06 coif4 4223 bior3.9 63.63 rhio3.9 157.86
db8 41.58 coif5 41.89 bior4.4 182.13 rhio4.4 220.57
dh9 41.33 biorl.1 182.10 bior5.5 240.15 rbio3.5 137.53
sym2 221.24 biorl.3 279.07 bior6.8 127.41 rhi06.8 161.12
sym3 190.96 biorl.5 206.12 rthiol.1 337.16 dmey 43.32
sym4 163.62 bior2.2 189.23 rhiol.3 285.38
symS 134.97 bior2.4 131.61 rthiol.5 215.36
( haar dbl , )
4
Table 4 The NSEs of the different wavelet based gray models
dbl 0.96 sym6 0.83 bior2.6 0.57 rbio2.2 -4.17
db2 0.95 sym7 0.95 bior2.8 0.73 rhio2.4 -1.83
db3 0.95 sym8 0.95 bior3.1 0.26 rbio2.6 -1.66
db4 0.95 coifl 0.05 bior3.3 0.60 rbio2.8 -0.45
db5 0.95 coif2 0.84 bior3.5 0.81 rbio3.1 -15.30
db6 0.95 coif3 0.95 bior3.7 0.77 rhio3.7 -4.10
db7 0.95 coif4 0.95 bior3.9 0.88 rbio3.9 0.28
db8 0.95 coif5 0.95 bior4.4 0.04 rbhio4.4 -0.40
db9 0.95 biorl.1 -2.16 bior5.5 -0.66 rhio5.5 0.46
sym2 -0.41 biorl.3 -1.24 bior6.8 0.53 rbio6.8 0.25
sym3 -0.05 biorl.5 -0.22 rbiol.1 -2.27 dmey 0.95
sym4 0.23 bior2.2 -0.03 rhiol.3 -1.34
sym5 0.48 bior2.4 0.50 rbiol.5 -0.34
(2) ; 0
s
s
o ,db .sym ,
sym7  sym8 coif coif3
5 ) , o
o s
(3) bl . 1956~2011
, 41.38 ,db1
38.28; 0.95 0.96,
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’
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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



