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. Table 1 Information of aquifers in test area
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Table 2 Information of test wells & observation wells
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TW2 ow?2 2124.5 37.5 v
TW1 ow1 1 200, 0 37.5 vV

EEMA: NRFA82— DB AERRBR TR UL, TEAF BT AREBMFR . E-mail:ihegliu@163. com



£ 6X

MNRBEF KRBT HHEZBMEe st 123

304
™3 304

g

=2
&
S

g

=
b=4
*

NS
X
2
-3
=
%]
2

N
=
i
gu
%
B
%

Bl HAAGAMAFER

Fig.1 Layout plan of test wells and observation wells
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Table 3 Results of two linear graphic approaches as

. small water level effect existed
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Fig.2 Water level dynamic curves of different observation wells as TW1 pumped
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Fig.3 Comparison diagram of drawdown— time curves as small
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Table 4 Results of two linear graphic approaches as

large water level effect existed
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Fig.4 Water level dynamic curves of different observation wells as TW2 pumped
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Table 5 Results of two linear graphic approaches as

. water level ‘effect unknown
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Table 6 Results of two linear graphic approaches under 4 different noises

— BN REE BEA R
BARB T/(m? - d™) EBKEEp SARE T/l -d)  EBAREu
 ESHHRE 300.077 7 2.464 4X1075 299.472 1 2.515 6X10~5
STBER S fi R s 328,569 7 8.939 7X107¢ 316,807 1 1.336 7X 1078
t AR 211,548 2 1,163 5X10~3 282.954 9 4,802 9X10°%
i Yal 238,679 7 2.394 9X10-4 307. 480 3 1.927 9X1075
5 & $E T

B BAERES Jacob HAEMERERE
WM ERERES, ELER L BHEET
B/ _RE B HEGE Jacob B LR B MR ¥k 43 51 LA B
SAHIKRBERBIFX LAHRBER,BHT U
T4k

(D) SERFRPZREEGTEINEXRBRE
M. ZHFEAZREEE W, R EREEL, K
BERTHE,

(2) SATHRKEMREMAL, T ERBHE
ByREBERACEATR, FELERE— TEE
R,

(3) REMNAKMKE KB RENSEE R
B, EERAERE M2 T, N ARBAEERE®
ERBRENBTFH.

(1] B4 kKR AERBIGFEBRTRBKARRSBNAE
[J]. BEHEE5TEEE, 2009,28CG8 T 2),3705-3711.

(2] Fpesk, B R LS. SkRBRRERESKRSHNY
BEW]. KAXHETRBR, 2009(4): 37-40.

(3] AHEXRFER.BEE. S BEFRBATKESLH AN
EAKEEFH]. R SR, 2009,30(3), 229-234,
(4] FE7,. 258 ,KMNT.%. ﬁlmmﬁﬁtﬁﬁ#mﬁzmimﬁ

BMJ]. #FK, 2006,28(1); 44-50,

(5] #¥.W¥,BEW. TR HFEIM) Jb5. 4R AR,
2009.

[6] Samuel M P, Jha M K. Estimation of aquifer parameters from

pumping test data by genetic algorithm optimization technique

{J1. Journal of Irrigation and Drainage Engmeermg 2003, 129 -

(5) :348-359.

(7] X3, MR, kB H. ux&mmxmmsﬁmwmm :
FLY]. Ak S0 7 T 4% , 2003(3) :39-41,

[8] BB, RER,ILEBE. Theis 2K A0 %EER MR R Pocket
PC Lyt ALJ]. BB EH AR, 2005(3).18-21.

(9] RBRE.Z2.THKE.% AESKESKWBRMFEAKLN



F6M

NEFF WHRKXBTHAFLEBH R 127

U] FERNAKHKE, 2006(12):26-29,
(10] FEHTF.kER, LR, %. Thes HITBBENBERR KA
MATLAB #8353 J]. LA/ ,2007,31(3) :67-71, =
[11] Bife. BEREERIBAXARSKRI] KETBREH,
2007,24(7) ;20-23. ‘
[12] HK* . RFEE E28%.9. RAESKBESENLBRHKZNUE
U], BRI MMPERR, 2005,35(6) :751-755,
[13] Davis A D, Stetler L D. Pumping Well Test Analysis: Hell
creek aquifer, North Cave Hills, Harding County, South Da-
kota[ EB/OL]. (2007-11-27) [2011-07-02]. http; // uranium.
sdsmt. edu/Downloads/NCH % 20Pumping % 20 Test % 20Final.
pdf. . ’

[14] Kim J, Parizek R R. Numerical simulation of the Rhade effect
in layered aquifer systems due to groundwater pumping shutoff
[J]. Advances in Water Resources, 2005, 28(6) ; 627-642.

[15] Kim J, Parizek R R. Numerical simulation of the Noordberg-
um effect resulting from groundwater pumping in a layered ag-
uvifer system[]J]. Journal of Hydrology, 1997,202(1/4):231-
243, ’

[16] Kabala Z J. Sensitivity analysis of a pumping test on a well

with wellbore storage and skin [J]. Advances in' Water Re-
sources, 2001, 24(5) .483-504.

[17] Bardsley W E, Sneyd A D, Hill P D H. An improved method
of vleast-squares parameter estimation with pumping-test data
[J]. Journal of Hydrology, 1985, 80(3/4) :271-281,

[18] Steiner F. Most frequent value and cohesion of probability dis-

~ tributions[J]. Acta Geodaetica, Geophysica et Montanistica,
1973,8:381-395.

[19] Steiner F. The most frequent value. Introduction to a modern
conception of statistics[M]. Budapest; Akademiai Kiado,
Hungary, 1991. \

[20] Bl 2% BEX. % HASKEAERASKBKR
R w1 0280 R 43 47 (3. BRAR 30 B 2009, 23(4) :164-170,

[21] &, MEE. BA_RESEREREREEGERT].
KERBAEEIR,1996,26(4) :454-460.

[22] EHKEF, R, 7&K IR ) AR B 90 250 ) o] 0 P 0 [
WERNER]. HRPBPEHR, 2007,22(3):919-923.

[23] Szucs P, Civan F, Virag M. ApplicabilitAy of the most frequent
value method in groundwater modeling [J]. Hydrogeology
Journal, 2006,14;31-43.

Comparison on Two Kinds of Linear Graphic
Approaches in Pumping Test

LIU Tian-ba, SHI Jian-sheng, ZHANG Yong-bo, GAO Ye-xin

(Institute of Hydrogeology and Environmental Geology,
Chinese Academy of Geological Sciences, Shijiazhuang 050061, China)

Abstract;: In order to acquire aquifer hydrogeologic parameters by unsteady flow pumping at a constant
rate, the commonly used way is Jacob linear graphic approach, and the method of fitting line is basing on
the least squares principle. But this method is easily influenced with outliers, and the fitting result is usu-
ally not satisfying, thus it leads to the errors of parameters becoming large. Compared with the least
squares principle, the most frequent value method (MFV), which is theoretically derived from the minimi-
zation of information loss, is insensitive to outliers, so it’s a robust and resistant algorithm. In this paper,
the MFV algorithm is coupled with linear graphic approach, and then derived the new formulae of trans-
. missivity and storage coefficient. At last, the authors compiled the linear graphic program under MAT-
LAB, and took three pumping tests, which suffered from interference factors in different state, as exam-
ples to compare the two kinds of linear graphic approach. The results showed that it”s more reliable to get
hydrogeologic parameters with linear graphic approach based on the most frequent value method.

Key words pumping test; hydrogeologic parameter; linear graphic approach; the most frequent value prin-
ciple; the least squares principle



