MR

%53 %
GEOLOGICAL REVIEW  Vol. 53 No. 1 Jan. 2007

W1 2007 4E1 A

A — SRR AR & B R Rk MR
SH R HH1TRR
rERD A0S, HEEY, 274

1) FERURSAHIERBNA 28 B AT,210093 5 2) R RURZEIRETABE , # 4(,210093

PR IRE A SR BT 15 Jm) T4 2 P DR DL K B0 4 Jmy DR O A8 o TRT IS Sy 07 S A% 19 38k e i
0, Bt R BT — R DR KR 512 (SMISA) AT /K ST 508 () AU SR At I8 SCTEAR A T SMSA Sk ) ALK
BAER T RSB, IR EE N T — R BUK B Y 3R AU S o 545 R, SMSA Bk AE K SCHl 5 2
RO ETH R A SRR BR G RE & 1945 i, T L2 TS B a5

R SREAA) AFHULIE SR s BAAUIE 1 5 AR SO S 05 300 Dt A 7R A

H R KA rh R K SCHB TS BOR W S R KR
AU A OG5, J2 b R K R VRO 1 5 — B B
X i BB i R Ay i 7K S J5 338 ) A (AR S ) o
SEJBT F i K S B BB 1) SR R, O
RITE— & BRI IR Z A AL A0 R IR A 7K
SCHILBT S B, (5 T A 7 1) b T KB R A A KRR
b 5 PRI A R K ARG & o XA R R S ]
FH T A b1 ZKASE R R T 3, 7K Sl 25 14 1F [l K
ff I &, B A B9 AR B AN I8 MR R (R B0,
2005 ; Carrera et al. , 1986a,1986b,1986¢; &= &4
&5 2002) .

— R, TR DT 7K [ BUR S e , AT
AR LA B R A 256 BB ARLRS GE Ty
o BB AN LU 7 VR a0 18 BT e A il — A
D7 X e — MRSy s, e s Sk Sk E
BRI 7K S ABLZ ] PR 15 26 R AN I I8 8 7K S 3l o
S IR R R BRI R BRI I 5 A il Jr
BIeAE B ALE T 1Y, AR A3 Ry BT AR
TEPIRZE o BRI 2 M et T 7K 3tz 3 A i i
3T REH R K Sk B S BRLINAELAE Jy R, 42K
SCHL BT S E R SR I AR BB R e o TRl efifiks
D i 308 ) R Ay i — R A T R, B il —
KAE 5 209 B s iRAS , B35 LAR 4 H bR ek B0k
THEE SR AR IUE . SR, B H TR A —Fh A
U RE AT LS LS B0 58 42 A ShAli e, # 5
NG5 EEARSS & A REHR 2 IR R B (G A

WG 391 :2006-04-10 5 25 7] H 15 :2006-10-17 5 SEAT:4hi 4« Jol o mME

INECF F BE T, 7K SO B30 ] R ) SR gl e Xof
TR B A K SCHL S S B I AR T SR i o
FRAARAL Ty 224 Newton 325 FRAGIE L IRHERE L
Powell 1 \Hooke—Jeeves J7 1k 55 #8259 i 1A %
MDA TT 5, T ARAT B e A A 2 S 98 e DG ik T AN S
4> R EAL ( Mahinthakumar et al. , 2005) , [0] 851 g8 4%
ROEAT BRI E KT R R, oK 4R
AR ITETEA BT Rt R R AR Tk, A
LB BALIR KR 2 2 A8 Y BR JGE RRR R
7 AR ) — s R 07k BA 2 BN, e
TR IR % A2 BN SRR /N i E R L
S WSGH BE N BRI ; [N A SO B iy B4l
SR IE T K SCH B S AL ik z —, B A
A T T B WO SIUPR G Y SR AR A5 AR SRS S 5
TR TR A

PRIt , A SCRF R B4 1k R UL KO E 45 H
AL ER L, 32 R B 4T — R LR AR A Bk
AT 7K ST T 335 [ AL ) SR A

1 BapiPik

AR IR n 42 [E P HA 0o+ 1 AT
2 A A T PRAIE A% DR Y H b eR BB
INEA RS, N A R R 0T m A R3] —
AN ) RO B Al v 5 2 1) A, AL BRI Y Ll
TERAE SR 1 LAY, 1l 50 2l TE AN I 1) H A ok 4R
MR/ m R, B EHR R B /N o 1k e

YEF RIS LI, 55,1980 4R o BN R HUR S R Bl ROK 02 5K IR G L I AP 72 o i iRk - 210093, B9 U2 MR BL 22 R 5

Email; jiangsimin@ nju. org. cn; njujiangsimin@ 163. com,



513

TLIREE Bl L — LR JOR & 30K SOROK ST R S B R HO A7 3K A 93

4B A B

FATE R T b ik ih i A R R i
BAR R SEA T B SIGH R e 3E S,
ot v H AR RO SRR B R ok HAR T
R Foe Iy 1) o AHLBRLA T 0% R g ek RE AR T 00 46
SRR TR R A S B e MR R AL, Bk A
JRr AR AEL A ME AR

AEXTF Newton 7  Powell 1545 HoAth 7 FILZ8 LA
RSN & SR E A B R ket Bk
B BRI R, BT Y S B AU X — B, T
AT B R A A B L ARG A TR A
2 LR KB

1983 4, Kirkpatrick % 5 1 1| [ 4B ki 5
YA AL R Z R TE 2R E , 32 5] Metropolis
S50 AR P TR T R B AT A A AL )
i AR T RGR ORI (2 ,2001 ) o BALR K
AP P R S A A A2 G 1 — R R AL
RIMER . Bl
WIGR TR FF UG , R A SR R
LR SR W A A 25 1) v 1A T
BEMLIE %, WA I A T R
A HAE, F ok Ak In) A

2000) ,
3 HAE—EILR KRG B

B X BT 1 (SMD) FIASSDIR K B (SA) 1l
B AR SO — P B RO TR P S LS S
KRB A BT — BRI G 5 (SMSA)
HAEAEREUZ R T SM #8231 Jmy 3 e/ o, 28 )5 Al
FH SA (5 B P A3 5] SA i BT LR i, i & RE Bk
B RN /N e, P AR Y R R A T Ao 70 A T A
Fa )R, LAk, BNAD%EL S SM
FEATHE PRI R A SA HRAT 2 R ME R R AL, X
ThH — S S AT FE AR A L (E %, 2001 5 2R AT
&,2001 ; B H14E,2005) o ASSCHER WP SE BT
SMSA ByA AR RIS Al FaEfTi8E 80, M TR 1
JIi 7 ) SMSA ByA AR ] (2 W H 45,2005 ) .
3.1 HENGRES

SM 2 ff 2 P T B Jmy 48 28 Uy 1%, SA JE A R4
FAJR R RN 1 58 4 A [R] 1 7 o 24 U B 7
ARG, FE TR, R R AR E ST

Bk, SRR

\

\ 4

FRZAT B Y 42 Ry e LA

B KR Y 22
MR AR BAR s 80 R

W% SRR TURE R J7 R 2, RIRE
|, mi H 5
TIMALIHAEAE, G 5 R i

k=k+1

\ 4

SO ARV, B B A R A
\

[N %7 ww\&‘\>>
i1 R St M A2 7
/
S

AN
(=]
2

PAT WAL TR A, 7B Al R

A

B, KRR T S R
T A5 SRR o) s A58 R Y e
WL, i 75 oy 3 B T N JRy i
MBI OL. (I, T 53
B, AL 5 B R Y
oDt | A Bl 5 R L AR
AR 1 30 38 LA R 4% il 2
5 22 BT U, DR IS UL
JEAE R, SEBK
REAK. AR AEPRIE—E L

DA RPXE AR B S A R B 4TS AR R

i=i+1

]
A 4

DASARPIR & 77 2 i B A AR (<

l

\ 4
PAMetropolisy )l # 52 3 4> 14

] =

Sadili # B 5E 17 ?

i

|

PR B AT 4R 48 5 5 A 1

R R Kk L

TR B

AT EENES, TSR
TR IRL SRR A
Rk 222 —(Alcolea et al. |

Bl 1 i —R R JOR AR R IR R
Fig. 1

Flow chart of SMSA algorithm
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Table 1 Contrast of hydrogeologic parameters
obtained by SM, SA and SMSA
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Hybrid Simplex—Simulated Annealing Method for Solving Hydrogeologic
Parameters and Its Parallel Implementation

JIANG Simin" | ZHU Guorong" , HU Xijia® , JI Yuehua"
1) Depariment of Earth Sciences, Nanjing University, 210093 ;2) School of Environment, Nanjing University , 210093

Abstract

The local search methods such as Simplex method are quite efficient, but not very robust. That is, they nor-
mally converge in a small number of iterations, but often fall into local minima. On the other hand, modern heuris-
tics such as Simulated Annealing are very robust, but unacceptably expensive. On the basis of analysis of the ad-
vantage and disadvantage of Simplex method and Simulated Annealing algorithm, we present a hybrid method
named SMSA aimed at coupling the efficiency of Simplex method and the robustness of Simulated Annealing for sol-
ving the groundwater inverse problem. In this paper, we introduce the realization of the SMSA algorithm$ operators
and apply it to the inverse simulation of a large water source area. As shown by the calculation results, the SMSA

algorithm has the strongpoint of high precision, fast speed. Furthermore, this SMSA algorithm is easy to parallelize.

Key words: Simulated Annealing; Simplex method ; Hydrogeologic parameters; Inverse problem; Parallel im-

plementation
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