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Optimum Dimension Analysis on Groundwater Pumpage

Parameter ldentification Model
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Abstract

The reliability and the dimensions of the ground-water parameters
in estimating numerial model are very important This paper presents a
statistical method in conjunction with groundwater parameter identific-
ation model for the estimating of parameters namely the well locations
and pumpage. .

‘Boundary element method is the numerical method used, because it
can solye sources and sinks problem at ease. In optimization method
feasible direction method is used. Covariance analysis is also applied to
estimate the reliability of the estimated parameters. As the dimension
of unknown parameters are increased, the models error presents by‘
least square criterion will generally deccrase, but in the meantime the
estimated parameter error will also increase, which reduces the reliab-
ibity of the estimation of parameters. Norm of the coverance matricx
can be used as cr1ter1on of the reliability of the estimates and to
determine the optimum dimension in paramaterlzatlon
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2QB(X-Xi)F(Y-Yi)rereer (1a)

k=1

R AR
h(x,y)=h(x,y) (%, y)ely(1b)

—g—%=q1(x,y) (x, y)&I'ye-(1c)

I BEGRE » QBEERE (XY HifAKE » h
REBKE » q BREHE » THAKERH

T ARBAE ST

—BR R TR » BEHEEHER
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HESRTRERNE (Source) » I (Sink) #y
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(RNJCRI=(RLNI(-22 34 (LN3I(Q)-(22)

MLUERANS UBRACE) BEBYH
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CAXCRI=(BIC-I0 34 ChiI+LCICQ) - (2b)
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DR LER B BEA T REYERS -
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onal Method):R/B® o PIMFATIE)RBIR
ea=en(P)4-C(P—P?)
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x | v | ® B &k ®
—10.0 —10.0 2.956
—10.0 ‘10.0 2.956

10.0 10.0 o 2.956

10.0 —-10.0 | 2.956

22 BRIER

x y } % B Kk B
—5.0 -5.0 2.2628643

0.0 —5.0 1.9162907 -

5.0 —5.0 2.2628643
—5.0 0.0 ’ 1.9162907

0.0 5.0 1.9162907

5.0 g 5.0 2.2628643

5.0 ; 0.0 1.9162907
—5.0 } 5.0 2.2628643

& SBEBAE— D HkILL —4.2832 7 (0.9,
0.9) friEHK » Mb2BHMEERX 15 RBRB
BEAT 1.38CPU R BB MAKFREME (
0.699:X10-5,0.699X10-5) 1—6.28310 3K » T
R RIES 0.497911X10-1° » HEHEE

B 7R REABR 5 0. 27864066 X 107 o

BERRE O KIS —4.2832 % 1.0
7 (0.9, 0.9) » (4.0,4.0) & Bk » iR
PHERE IR T14.064 CPU RS » $RFUREEH
AKIArE (—0.01445, —0.145197) , (1.15096,
1.15148) 47k, —6.20323 » K —0.08009 fhK »
TR AR R R 0.448433 X 105 H 2 BN
FEEEAEEE 0.40913248 X101 o

HRE 1 0K 2 nikd  SATT LI 1
P K R St B R R 5 AR R R e )
FLEATUEE » L1 0BT » Bk
Bk 2 BIFAE 2 AR 1 Dk B ESERE T
B SRR o ,

SEABTREATRERBHAHLEX -
YREARQ » HEAEEHP -2 BRBH—2
B o TR e B vk LA B 0 3L B IR OB A B I
THEMEEREZEY o WEBABREY » Q%
RO » —2¢ s BHBXMFEE)RE() - BRIEEX »
V&R0 0 0 MIMQME®) » RH(s) o 7EdE x
oo x = 5B » AR RE N BB
HZ BB AR AREA » 5 EREREE » JHit
BEANETF—RBKHME o BAT L BBEEBRHM
B BRI HE » B KA B RS ETE
BEE » BEATRESKARR 4 HRERSE 5
B RS BREZHKIALE o MR ERKHAL

# 3 : WA BN RRE RGBT E

XTTYTTTUUUTR R R R F | e memm | 2E-Puuey
1.0 0.0 —6.2832 0.08837403 1.599680241 1.0
2.0 0.0 —6.2832 - 0.398433107 - 8.776428117 2.0
3.0 0.0 —6.2832 1.110752489 18.91349073 3.0
5.0 0.0 —6.2832 170.2592503 16.36108496 5.0
9.0 0.0 . —6.2832 . 2.325344005 4.91091773 9.0
0.0 0.0 - —6.2832 2.094145x 10-7 1.250759769 % 10—+ 0.0
4 ERIKRNERARERREBHROBE

X Y Q | m&r®RETF | geamnan | /ZE-Puuey
0.0 0.0 —6.2832 2.094145% 107 1.250759x10-¢ 0.0
0.0 0.0 —50 | = 0.052338737 1.126769418 1.2832
0.0 0.0 —4.0 0.264995333 3.5277087141 2.2832
0.0 0.0 —2.0 0.933124152 2.534076 4,2832
0.0 0.0 0.1 _ 2.072881258 . 1534.63 6.3832
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X y B 41K 5’
1 | —10.0 10.0 0.1427
2 —6.0 10.0 0.2177
3 —2.0 10.0 0.2593
4 2.0 10.0 0.2595
5 6.0 10.0 0.2174
6 10.0 10.0 0.1569
7 100 6.0 0.2187
8 . 10.0 2.0 0.2622
9 | 100 | -—20 0.2623
10 . 100 | —6.0 0.2185
11 10.0 | —10.0 0.1575
12 6.0 | —10.0 0.2173
13 2.0 | —10.0 0.25%
14 —2.0 | —10.0 0.2589
15 —6.0 | —10.0 0.2181
16 | —10.0 | -10.0 0.2325
17 | —10.0-[ —6.0 0.1749
18 | —10.0 —2.0 |  0.2860
19 | —10.0 2.0 0.2474
20 | —10.0 6.0 0.2314
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Cx Ly [ mmam | | x|y | mmkE | | x| V| BEAs
1/-3.0 —3.0| 0.539737 |13 2.0 |—4.0| 0.51839 |25| 6.1| 1.0| 0.42942"
2 —2.0 —4.0 0.51839 [14 3.0| 7.0| 0.351867 |26 6.0 |—4.0| 0.372296
3,—2.0 —7.0 ' 0.365571 |15 3.0 | 5.0 0.432522 |27 7.0 [~3.0| 0.355651
4—-2.0 6.0 0.409727 |16 3.0{-7.0| 0.351867 {28 7.0 |—5.0| 0.315672
5/—1.0 2.0 0.724205 (17 4.0 | 6.0 | 0.369942 |29 | 7.0| 6.0| 0.293205
6 —1.0 —3.0 | 0.621038 |18 4.0 4.0| 0.448333 {30 0.0| 7.0| 0.377382
7, 0.0 5.0 0.481457 |19 4.0 2.0| 0.527926 |31 !—1'.0 7.0| 0.374352
8| 0.0 —2.0| 0.74385 |20 4.0 |—1.0| 0.557495 |32 —2.0| 7.0| 0.365571
9| 0.0 —4.0| 0.54%08 |21/ 4.0 |—-3.0| 0.480372 |33 {—3.0 6.0 | 0.392018
10 1.0} 4.0 0.540971 |22 | 5.0 |-5.0| 0.37735 |34 —4,0| 7.0 | 0.334373
11| 1.0(—6.0 | 0.42128 [23| 6.0| 5.0 | 0.346184 |35/—6.0| 7.0 | 0.292633
12| 2.0 6.0 0.409727 |24 | 6.0| 3.0 | 0.396261 |
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#9. WHITRE 2 nHkREES Bk TR

| x1 X2 yl | y2 o Q Q2
x1 0.127689x10-3 | —0.118244%10-% | —0.745180X10-5 | —0.893948x10-5 | —0.436761%10-¢ 0.100080 X 10
x2 | —0.118244x10-3 0.127184x10- 0.678782x10-5 | —0.749289%10-% | —0.672337x10~% | —0.518171x10~*
yl | —0.745180%10-* 0.578782%10-5 0.706699x10-¢ | —0.680010Xx10-* 0.316094x10-5 | —0.665108x10-%"

. . [ <3
y2 0.893948x10-5 | —0.749289x10° | —0.68001x10-¢ 0.675224x10¢ | —0.262117x10-5 | i 0.683203%10-
Ql | —0.436761x10~* | —0.672337x10-5 0.316094X10-5 | —0.262117X10-5 |  0.184260X10~° | —0.187350X10-
Q2 0.100080%10-% | —0.518171x10~* | —0.665108x10-% 0.683303x10~% | -0.18735X10-3 7 0.220154 X103
RI0. WHTMEE 3 DRAIER S Kol EER
x1 x2 x3 | y1 } 2o y3 Q1 Q2 Q3

x1

x2.

x3
vyl
y2
y3
Q
Q2

Q3

0.121293 < 104
—0.559048 % 10-5
" 0.473093 % 102
—0.21922 X10-9
0.703991 X 10-9
—0,391541 X 10-3
--0.44333 % 10-9
0.757463x 10-%
—0.110973 X 10-5

—0.559048 % 10-5
0.826751 % 10-5
0.215754 X 109
0.147948 10-5

—0.137058% 10-5
0.989218 % 10-*
0.360883 X 105

—0.280775 10~

—0.147319 10~

0.473093 % 10-2
0.215754 X 102
0.111355x%10?
0.541099¢ 10-3
—0.273286X 10-2
—0.115309% 10*
—0.653232%10-2
0.306963 % 10-2
0.317263x 10-3

—0.21922 % 10-5
0.147948 % 10-3
0.541099 % 10-3
0.16616 % 10-4

—0.135478 10-*
0.40948 % 10-2
0.125668 % 10-5

—0.35986 % 10-%

—0.695828 % 10-¢

0.703991 % 10-°
—0.137058 10~%
—0:273286 X102
—0:135478 X 104

0.138168 10-*

0.287502 % 10-3
—0.163664 % 103

0.32467 % 10-5

0.383942 ¢ 10-5

—0.391541 % 10-2
0.989218 10~
~0.115309 % 10t
0.40948 X 10-2
0.287502% 10~
0.111556 % 102
~0.274848 X 102
~0.181793x 10-2

0.142526 X 10-*

—0.44333 %10~
—0.360883% 10~
—0.653232¢ 10~2

0.125668< 10~
—0.163664 x 10~
—0.274848x 102
© 0.141708% 10-4
—0.101951 X 10-4
—0.482516 ¢ 10-°

0.757463x 10-5
—~0.280775X 10-®
0.306963x< 10-2
—0.35986 x10-3
0.32467 x 105
—0.181793x 1077
—0.101951x 104
0.114070< 10-4

0.110973% 10-9
—0.147319 % 109
0.317263x 10-%
—0.698528 X 10
- 0.383942% 109
0.142526 104
~0.482516:x 10
—0.997304 X 10-9

—0.997304:x 10-*

0.162218x 10-%




%8 MEATMR 1 ORhkHA5 S B

| x y Q
X } 0.208117 X10—* 0.148141 x10-¢ —0.763814x10-5
y " 0.148141x10-¢ 0.100248 <10+ —0.13548<10-¢
Q } —0.763814 X103 —0.135480 %106 0.460102 <104
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