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2.3 SEHSE L HE R E REE AN

BREATFERENEASHAREFKAR
%, AT S BB A AER. BIAAALN]
HHEEREEN, 2KE— & B IR (benefit) , (B
B Bt R — 2 B B AR 2R A (cost) s FEE IR
HFER KR, PR (marginal) B2 R AE T M, A
AT AR 4 32 o e 2 4 0 00 s 3 R b 4% 2 HE RO
MAA, RBETERRGRBNRERER ¢
R E R R, Tietenberg 4 T & 3 Hb £ F % IR
EBh S AR R4, At A TR SR A BLAR AN
RAWBPFAR N FREEANTE, U=ERKH
gt B, M E et IR B A 1 3 2R (discount-
ing rate) B THEH, X F—EEW AT BLER
- R R AR R R R A, SRR R K
B, £ n FERANMAE Q BERTIEN
BRI T B RE &N,

max ) (ag, — bg2/2 — ¢g,)/(1 + r)-!

% t=1

44(0—2%) (1)
XE QRFFEENEERELE, o BRIk

B EREE, iRl S &R R KB E, o 2
MR EBERRR TER 1. c MAFRFRHME
RIEE, B o D, AT c=a2, r BIGHLE, ¢
RRE, A AREARWER, TATEFBLR
He HMMTHRYAE, THALREBERRERBENE
EHNRHELIEE:
(a-bg,-c)/Q+r)' -2 =0

t-_-l, . n

0—2%=0 @)
WU R, TR A A R RS B R

g0 —RBORVF AMNBEBRREMFEHAKR, HE,

HERKITEAAE, FREEN S ERETFRE
Wt B AR RSN EREN TREBEKR
HIEW AR o Tietenberg B , ZERNSEF RS
RS —B ), R ERABRATH,

] L4 Tietenberg X F A - M 5| HE R A8 7 F¢
SR RE GIS R, AR AN
BT R RN R, fH—FE
BB IR , RATH DA A BT R BB Sk R HER )
AR HERR, URBE RS, BT RSB
BRAMAREE, BEN T BERNEER  VF
WRTHOFRE:

(o' =0'q,/Py-c")/(1+r) 1A =0

t=1,,n

Q"_th=0 (3)

XE QERFBRENERLER, . b.c A BB
B, PR o EFEMBIA D, g, R FTABLAY 0 B
LREBR W 0 B, ;

'q1/P1, = /Py = q3/P3, = - = q,/ P, (4)

XY YR R RRY, R —
MTHARFE, BEMHBNANELERER
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T AR T A0 A e Y R R
B, RATEL IR, + 4% U 9 A 7
EYHEEEAL AL, B EEOERMEL
BATE KSR, T BY IR A1 3 404 30 51 +
R RR, Bia L RN TR AR R
2 5o+ R PRI — R85 S

2,4 EFEMERHTHEERFZH S EEY—
GIS )= B sl
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BB RS R MR UR . A A0 VU T LA 3R
BRRINMWETTREN LB RZENBEB R,
(1) W R R BB, B3 2 E 500 R 8
Rl (2) M RBRAMKEEES SHME B
SHAERBEAFRBEEEN LM, 3) EZEME
BEMARAMBRZEHFE;(4) THFEE
B, ZB 1 BA B AR
FEMBEREENBENRENTENS i
TR, HARS L HEFENTENRFKEBMTHE K
Al 3E B A B 3R I R TR R O 23 R 4 A I Lo
THEEEMITES BT 1IE W ZEM L F
A%SZERE 1),
MEAZEHREHAEER, LA HFRNZ
54 EEERE M. ELBRR T, R
FR R R 0 £ A8 o AR T b 45 Rl T St B b 2
BATRTHFEM I BEABMRREESTRLE
o WRIELMEEE M, RAIA LR GIS k4
RSB RBRSRERPWTE., EUAERES
EFR B0 IR B I, Eastment 05188 1 T — M 4 43 21
B, ST BAERN:
Yy = a+ bx (5)
FTHIEHAZAARBANNS, RITE
GISHEERI i 7 LA Htam T BENZHSE
o MR R RBOR RO L H A eSS | B
MHERW, XEERFEMIN LB EEEERT
ZARGHZEEMIN, BZ BB/ LA H 2
Ml o
BRIZEEEHN S, (W,)o BHTLPEEL 0.(W,)
WEM,ZEZCSBRERZEEF, BEEHITE
S, (WHE, EERAKXWT:
SEH (W) = SH(W) x Q.(W;) (6)
XE S, (W) RENE n A3 T 3 F AR
W, BIEE Y, Q.(W,) BB, F BERKE,
Q. (W)RBELBIE DK E, FABRESRE
REEHOREABY NI H, HEITELMAHEE
W, EH DR E A
P(W) = 4, (W)/4, me€n (1)
KB A, (W)RAMAFE W, 5 0 m &7 &
RIER, A, REDRER,Q REx k&0,
BEHENRERBEB W A4, URFEEHR
B Do (W, | W) FHEITH . BEBKIAEARMT
(W) = 2ipun (Wi | W) Au(W) /Ay (8)

HEHF p (W1 M)E’éﬁ%ﬂjﬂ 1:

2P Wi | W) = 1 (9)

3 MA

ARRERRL=ZAWEERBERRBKRZER
ERGIF. BFBTAREBENEE, UK AR
EREREEERPELHFHRTBTF £, FH
TM 32 B 45 FT LA 3 7 25 o 3R 1% £ 3 A PR R A8 4k
RIE R0, BB — XX LRI R T
W, AR Rk iy £ R R AT R e &% BBV B
MRIT R BATR L T FFRBIEA GIS AT M F0
BRI R BEL, ot R EAE R R A R S 6 B A
B HMMIFR ., HARRER TN RAY -
das Imagine F1 ARC/INFO, ZH A2 FIfH ARC/INFO
Grid P ) AML B B R, BIL7E Unix THEWF &
to

FIFME TS B Tietenberg #5 B 5 25 1 43 B2 4 3
HERE, U= ER RN, AABRER,
X EE T H SR B 3898 B R SRR 4 Hb 6E &, T AR
B 1988—1993 FEW LT R BB G H, W FHkR
AT E, BB R T 2 T2 P4 B A9 % Bl
MBI R, TURERAR SEHEITITREE AH
SHRYE,

F 1 B BRI W R BT R [ 3R
R FMmE, TUEEBEDR, ENRNE, L%
FRBE S S R R, HEBRRN 0.2 /i,
REET KR H LS 7E 2019 SERT MBI #EH,

F1 TEERNE(r) AT EHEH

T ER
Table 1 Optimal Allocation of Land Consumption
with Various Discounting Rates () in Dongguan

for Different Time Periods
THEEE R/

o r=0.0 r=0.1 r=0.2
1988—1993 3741.0 6527.1 8400.2
1994—1998 4100.0 6535.7 8381.5
1999—2003 493.4 6418.2 8101.2
2004—2008 4924.5 6136.4 7452.1
2009—2013 5397.0 5643.0 6291.2
2014—2018 5914.8 4879.9 3531.2
2019—2023 6482.4 3775.4 0.0
2024—2028 7104.4 2041.7 0.0

B 42157.4 42157.4 42157 .4

SHH—RHABERE, T -PREMMESHE
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EREELIFR, AR BRI E . FEHFTEL
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BRI AHEMAS R ERHEL IR, BT A
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(b) HUEBLER r =0 B, FE N 3741.0 hm?;

(c) HMEMEK r=0.1 5, A EN 6527.1 hm?,

2) 1994—2005 (FARIEH)

(a) BUEHZE r =08, A EN 10563.1 hn'

(b) MIEHE r=0.1 8, FME R 15408. 4
hmz

WibR RS B R MBS o (BP I BRik 25 M &R 1 B
KESE)R—MFEME, X B BIE R 1000 1807,
MR R b ¥R 1,0 R HBRNE
BeERNc=a/2=500 18N, HEMEILEER
5t 7 ARC/INFO GRID EL [ % ] AML 72 ¥ 3k 52
B, BRI RHEEBRENT HERRREREN L
HIF ZAER, T SRAVEH 7R 55T B9 - 3R 3R, A
AR ESHEMMU YR,

XF b GIS BELZ B 45 R B RRIE ML R LIE
BMER AT XILERK LT R BTG N
TEBEE, YWERRH oM, HEHW BT AR
BLZEA 3741.0 hn? ;s BUEBER K 0.1 B, HEHM £
W R BRIERN 6527.1 hm?, ZRZETT 1988—1993 4F
BISERR T T R BN 21285.4 hn?, K KIS TiXH
ANERAE L 4 B BT 3—S %

B ek e P SEBR ) + U F % & (21285.4 hm?) , 30
RRA GBI REN LM FRA R, TUER
HOMFIH LT R, RITRA, EhHH LT R
REZH,GRT+A2ZER. BRIE 2 45EER

BETHTE 1988—1993 SERYLhr LM FF R G R FH GIS
BRREBHBRRNAR, B bLRE R4 E
B, T AR Bh R Bk & L A MR, BR,
BRATF BB 5 30 CI (compactness index) F15& H
PR RIS RBIEFTREA T RS B,

SRR o WitEm T,

cI1 = MM/ A

# ARC/INFO £ GRID 7] 4 77 8 #1355

Cl, CIEMKA, L &ZBEE, BEERAEK

Stoss FITFE AR
Siw = 23 2250, ) 3.1
ﬁ#*“ﬁﬁ ARC/MO Bg GRID ﬂe'ﬁ.ﬁﬂj Slossﬁo
S HB X, AR ENRHNRERRBE
AUEY, LRI HFROG R BEBRER
&, mE/DFHEEFRN CIE. EEEEMREE
WHEEK, HH, TRAEIE 0.1% W LT &

- ATRTEARRTERIAE b

F P B SRR T L4 38 3 XK 3R B0 + M TP R
HAFHR, B TE 3 A8 RIETEN 0.1 R T
St 1994—2000 48 {9 + 0 FF R BT HR GG R, T
DI B, MR A 45 B AT AP BAR S HE A9 £
F&o BIPH A BRI T R R T A%
ABREEARMARTR, UERBAEREE
+ YR,

4 ZEw5itie

Bt bRE 2R GIS BE 4477 LIE 3,08
ERARTEM X K L #TF R TS NG E B AR L H A
FERRERE, KEKREGHE R FRA
B TATUEZMEE, LT RRELEER
BHE,AVERBEA TSRO LHER, AHLR
Frit it BB CIS A, W UK KBB A -
WA RFAFENE Bk, REMREE MR | D K&
ZR EZHF LT EGTFR, REBOR R LR
BASR A, RELRRBA L —EERHY
WEITFRIEML, BETESRBRTELHBFER
FR— SRR, HEREN, FSOFR
B R GIS 456 B 1 b IF RAE R TT LA R 7 s A
R PRAY LA R FE AL R 7 R, WBURER 148
H®T —F+AERHBAI TR,

FEEHOE, IRERRBEBMZEY KT
ZHRENNTAERNRE. B TXEREMRE
WHEABEN, BERBENB N RERE+4H
MEFRABELH . XA AR MR SRS
BT B R . ABTSTE B BRI —MTT IR
BRI, (EBERBRM GIS FIARG LA
FRFFR PR AR BRI . B WS, In7E
R R NGB B0 Oy 3, DASRE 7T A R Y
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A Planning Support Model for Sustainable Land Development Using
Remote Sensing and GIS: A Case Study in the Pearl River Delta

LI Xia
( Guangzhou Institute of Geography Guangzhou  510070)

Anthony Gar-on YEH

( Center of Urban Planning and Envir tal Management , University of Hong Kong, Hong Kong)

Abstract A sustainable land development model is developed using GIS in an attempt to control urban sprawl under
rapid rural urbanization in China. The tecent land development in the Pearl River Delta is out of control, resulting in ex-
cessive encroachment on the best agricultural land in many rural areas as well as the urban fringe areas. Government in-
terventions are needed to control such development because agricultural land use can not compete with urban land use.
The objective of the model is to ensure that equity between generations and efficiency in land use can be achieved in land
development so that development can be sustained in the future. The model is also used to study the impacts of agricultur-
al land loss in Dongguan in 1988—1993 by comparing the actual development with optimal development derived from the
sustainable land developmént model. Land use problems are identified in both spatial and time dimensions as some land
conversions are found to occur at the ‘wrong’ time and locations. Future land development which can meet the objective
of sustainable development is proposed using the model. By testing different development scenarios and land consumption
parameters, planners and government officials can use the model as a decision support system for sustainable land devel-
opment in China as well as other areas in the world which are under the pressure of rapid urban growth.

Key words Sustainable land development, Remote sensing, GIS, Planning model, Pearl River Delta
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