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Abstracf:LWKPDVVLYHSRSXODWLRQH[SDQVLRQDQGID
VWHFRQRPLF
GHYHORSPHQW LQ ODVW GHFDGH XUEDQ ODQG KDV
LQFUHDVLQJO\ H[SDQGHG
DQGIRUPHGKLJKLQIRUPDOGHYHORSPHQWWHUULWRU\
LQ.DEXOFLW\7KLV
SDSHULQYHVWLIJDWHVLQWHJUDWHGXUEDQL]DWLRQ
WUHQGVLQ.DEXOFLW\VLQFH
WKHIRUPDWLRQRIWKHEDVLFVWUXFWXUHRIWKHSUH
VHQWFLW\XVLQJ*,6DQG UHPRWH VHQVLQJ 7KLV VWXG\
H[SORUHV WKH VSDWLDO DQG WHPSRUDO
GLIIHUHQFHRIXUEDQODQGH[SDQVLRQDQGODQGXVHF
DWHJRULHVDPRQJ
GLIIHUHQWWLPHLQWHUYDOVDQGIURPWR
LQ.DEXOFLW\)XUWKHUPRUHWKHJRDORIWKLVSDSHUL
VWRXQGHUVWDQGWKH H[WHQW RI XUEDQ ODQG
H[SDQVLRQ DQG WKH IDFWRUV GULYLQJ XUEDQ ODQG
H[SDQVLRQLQ.DEXOFLW\0DQ\IDFWRUVOLNHSRSXODW
LRQH[SDQVLRQWKH UHWXUQ RI UHIXJHHV IURP
QHLJKERULQJ FRXQWULHV DQG  VLIQLILFDQW
HFRQRPLFJURZWKRIWKHFLW\DITHFWHGXUEDQODQGH][
SDQVLRQ$FURVV DOO WKH VWXG\DUHD
XUEDQODQGH[SDQVLRQ UDWH SRSXODWLRQ
H[SDQVLRQ
UDWHDQGHFRQRPLFJURZWKUDWHKDYHEHHQFRPSDU
HGWRDQDO\JHWKH
UHODWLRQVKLSRIGULYLQJIRUFHVZLWKXUEDQODQGH
[SDQVLRQ%DVHGRQ
XUEDQODQGFKDQJHGDWDGHWHFWHGE\LQWHUSUHW
LQJODQGXVHPDSVLWZDV IRXQG WKDW LQ WKH
HQWLUH VWXG\ DUHD WKH XUEDQ WHUULWRU\ KDV
EHHQ
H[SDQGHGE\WLPHVEHWZHHQDQG

Keywords**,6 . DEXO FLW\ ODQG XVH XUEDQ ODQG
H[SDQVLRQ XUEDQL]DWLRQ
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SKRQHID[HPDLO\RNDML#WRNDLXMS

7KH EDVLF VWUXFWXUH RI WKH SUHVHQW .DEXO
FLW\ ZDV HVWDEOLVKHG LQ WKH qV DQG TV GXULQJ
ZKLFK XUEDQ GHYHORSPHQW DFWLYHO\ WRRN
SODFH DQG WKH PDLQ VWUHHW RI -DGD\LOD\ZDQG
ZDV FRQVWUXFWHG WRJHWKHU ZLWK WKH .DEXO
8QLYHUVLW\ KRVSLWDOV DQG
ED]DDUV&RPPHUFLDO DUHDV 7KH
H[SDQVLRQRIWKHVWUHHWWVWHPDQGWKHUHVLG
HQWLDOGHYHORSPHQW
FRQWLQXHGDIWHUWKH{VDQG.DEXOEHFDPHWKHO
DUJHVWFLW\
LQWHUQDOO\GLVSODFHGSHRSOH,'3V7KHVHLQGLFD
WRUVKDGDYLWDO LPSDFW RQ VSDWLDO DQG
WHPSRUDO FKDQJHV RI XUEDQ 0ODQG
H[SDQVLRQDQGVSDWLDOGLVWULEXWLRQRIODQG
XVHSDWWHUQ)LQDOO\
RYHU WKLV SHULRG WKH XUEDQ DUHD KDV
H[SDQGHG WLPHV WR NPLQ

$OWKRXIKVRPHUHSRUWVDQGSDSHUVLOOXVWU
DWHGXUEDQL]DWLRQ VHWWOHPHQW DQG
VSDWLDO VWUXFWXUH RI .DEXO FLW\ UHODWLYHO\
OHVV DWWHQWLRQ KDV EHHQ SDLG RQ
XUEDQL]DWLRQ WUHQG VSDWLDO DQG WHPSRUDO
GLIIHUHQFH RI XUEDQ ODQG H[SDQVLRQ DQG ODQG
XVH
FKDQJHRYHUWKHVWXG\SHULRGRIWLPH7KHVSDWL
DOGLVWULEXWLRQ
RIODQGXVHLQ.DEXOFLW\KDVEHHQFKDQJLQJDWGLI
IHUHQWVWDJHV
RIJURZWKDQGLGHQWLILHVYDULRXVVSDWLDOODQ
GXVHSDWWHUQLQWKH
KLVWRU\RIXUEDQL]DWLRQLQ.DEXOFLW\

7KHREMHFWLYHVRIWKHSUHVHQWVWXG\DUH
7R H[SORUH DQG HYDOXDWH WKH WHPSRUDO
FKDUDFWHULVWLEFV RI
XUEDQODQGH[SDQVLRQRYHU\HDUVRIVWXG\SHULR
G
7R GHWHFW DQG DQDO\JH WKH VSDWLDO
GLIHHUHQFH RI ODQG XVH SDWWHUQ DQG
HYDOXDWH WKH VSDWLDO GLIIHUHQFH RI XUEDQ
WHUULWRULHV
7R DQDO\J[HWKH PDLQ GULYLQJIRUFHVJRYHUQLQJ
XUEDQL]DWLRQDQGXUEDQODQGH[SDQVLRQLQWK
HFLW\

,,'(6&5,37,212)7+(678'<$5($
$UKDQLVWDQ LV D VHPLDULG ODQGORFNHG

FRXQWU\ VLWXDWHG LQ WKH VRXWK FHQWUDO
SDUW RI WKH $VLDQ PDLQODQG JHQHUDOO\
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EHWZHHQODWLWXGHV
QRUWKDQGORQJLWXGHV
DQG HDVW 7KHQDUURZ:DNKDQ FRUULGRU LQ
WKHHDVW H[WHQGV WR (DVW ORQJLWXGH 7KH
FRXQWU\ KDV D VXUIDFH DUHD RI DERXW NP LQ
ZKLFK .DEXO FLW\ KDV

DEXOFLW\LVVLWXDWHGLQWKHQRUWKHDVWHU
QSDUWRIWKHFRXQWU\ )LJ 7KH HOHYDWLRQ RI WKH
IODW ODQG DUHDV LQ WKH .DEXO PHWURSROLWDQ
DUHD LV P LQ WKH XSSHU DQG ORZHU .DEXO
EDVLQV 7KH .DEXO FLW\ DW SUHVHQW LV GLYLGHG
LQWR WKH QRUWKHDVWHUQ DQG WKH
VRXWKZHVWHUQ SDUWV VHSDUDWHG E\ WKH
ULGJHVRIWKHS$VPDLPRXQWDLQVDQGWKH.DEXOUL
YHU7KHFLW\
ZDVRULJLQDOO\HVWDEOLVKHGDVDQRDVLVDORQJ
WKHHDVWZHVWWUDGH
URXWHDQGGHYHORSHGDOVRWROLQNWKH&HQWU
DO$VLDLQWKHQRUWK
ZLWKWKHFRDVWDODUHDVLQWKHVRXWK:LWKWK
HHVWDEOLVKPHQWRI QDWLRQDO WHUULWRULHV
LQ WKH PRGHUQ ZRUOG WKHUHIRUH .DEXO LV
QDWXUDOO\ OLQNHG WKURXJK WKH QDWLRQDO
URDG QHWZRUN ZLWK WKH VHYHQ QHLJKERULQJ
FRXQWULHV 7DMLNLVWDQ S8JEHNLVWDQ .\UJ\]
7XUNPHQLVWDQ3DNLVWDQ,UDQDQG&KLQD>@

7KHGHYHORSPHQWRIWKH.DEXOFLW\RYHUWKH
PLOOHQQLDKDV
EHHQVXSSRUWHGDPRQJRWKHUVE\WZRPRVWLPSRU
WDQWIDFWRUV 2QH LV WKH JHRJUDSKLF SRVLWLRQ
DORQJ WKH HDVWZHVW DQG WKH QRUWKVRXWK
WUDGH URXWHV 7KH RWKHU LV WKH ZDWHU
UHVRXUFHV RI

DQG

1 '$78%$6($1'0(7+212/2%<

A.Data Collection

,QWKLVVWXG\PXOWLDQQXDOHFRQRPLFVWDWLVW
LFDOGDWDPXOWL

WHPSRUDO  demographic  VWDWLVWLFDO GDWD
PXOWLWHPSRUDO PDVWHU ODQG XVH SODQ PDSV
DQG D JHRPHWULFDOO\ FRUUHFWHG VFHQHV RI
VDWHOOLWHLPDJHU\DUHFROOHFWHGIRUHYDOXD
WLQJWKHWHPSRUDODQG VSDWLDO GLIIHUHQFH RI
XUEDQ ODQG H[SDQVLRQ DQG ODQG XVH
FDWHJRULHVIURPWR
7KHGRPLQDWHGODQGXVHPDSREWDLQHGIRUWKLV
VWXG\ZHUHLQ GLYHUVH W\SHV 7KH ODQG XVH PDS
RI ZHUH GLJLWDOO\ QRQ
VSHFLDOUHIHUHQFHGPDSZLWKODQGXVHE\EURDGF
DWHJRULHVRI UHVLGHQWLDO SXEOLF XVH DQG
FRPPHUFLDO LQGXVWULDO DQG
XQGHYHORSHGEDUH ODQGLQFOXGLQJ ULYHU
KLOOV DQG PRXQWDLQV DUHDYV 7KH RULJLQDO
ODQG XVH PDS RI ZDV VDPH DV
ODQGXVHPDSGLIJLWDOO\QRQVSHFLDOUHIHUHQFHG
PDSEXWZLWK VXEFODVVHYV ODQG XVH /DVWO\
WKH H[LVWLQJ ODQG XVH PDS LQ ZDV SUHSDUHG

E\ $XWR&S' ZKLFK FRQVLVW RI EURDG
ODQGXVHFDWHIRULHV7KHPDWHULDOVXVHGLQW
KLVVWXG\DUHOLVWHG LQ7DEOH,

B.Map Processing

7KHODQGXVHPDSVRIDQGZHUHRULJLQDOO\SDSHU
EDVH PDSV DQG WKHQ ZHUH VFDQQHG DQG
FRQYHUWHG LQWR GLILWDO
PDSV7KHODQGXVHPDSVZHUHWKHQGLILWL]HGDQG
SXWLQWR*,6 VRIWZDUH XVLQISUFODS 6R WKDW
WKH GLILWDO PDSV KDYH
EHHQFRQYHUWHGWRSQLYHUVDO7UDQVYHUVHOHU
FDWRUS870PDS
SURMHFWLRQDQGJHRUHIHUHQFHGLQ*,6JHRJUDSKL
FLQIRUPDWLRQ
V\VWHPVRIWZDUH7KHXUEDQODQGWHUULWRU\ZDV
GHWHUPLQHGIRU
GLIHUHQWVWXG\WLPHSHULRGVIRUFDOFXODWLQ]J
H[SDQVLRQUDWHRI WKH FLW\ 7KH XVH RI WKHVH
KLVWRULFDO PDSV WR GHWHUPLQH WKH H[WHQW
RI XUEDQ H[SDQVLRQ LV UHODWLYHO\ RSHUDWLYH
DQG VLPSOH
,QRUGHUWRPLQLPL]JHWKHHUURUVLQDFFXUDF\RIW
KHPDSVGXULQJ
WKHJHRUHIHUHQFLQJSURFHVVRI*,6SOHQW\RILQGL
FDWRUSRLQWV
ZHUHDVVLIQHGWRIDLQPD[LPXPDFFXUDF\
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'LILWDOQRQ
DEXOFLW\PDVWHUODQGXVHSODQ GLJLWL]DWLRQDQG
VSDWLDO
PDS FRRUGLQDWHYV
UHTHUHQFHGPDS
LQWHIUDWLRQ
*HRUHIHUHQFLQJ
'LILWDOQRQ
DEXOFLW\PDVWHUODQGXVHSODQ GLILWL]DWLRQDQG
VSDWLDO

PDS FRRUGLQDWHYV
UHIHUHQFHGPDS
LQWHJUDWLRQ
DEXOFLW\H[LVWLQJODQGXVH &RQYHUVLRQWR*,6
$XWR&S'TLOH
PDS ILOH
6DWHOOLWHLPDJHV
*HRPHWULF
2UWKRPRVDLFLPDJH FRUUHFWLRQDQG
HQKDQFHPHQW
6RFLRHFRQRPLFUHFRUGV

.DEXOFLW\SRSXODWLRQFHQVXV
(FRQRPLFGHYHORSPHQWUHSRUW
1DWXUDOHQYLURQPHQWDQGVRFLDO
GHYHORSPHQWUHSRUW
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C.Annual Urban Growth Rate

2QHRIWKHLQGLFDWRUVXVHGLQWKLVVWXG\LVW
KHGHILQLQJDQG HYDOXDWLRQ RI XUEDQ JURZWK
UDWH 7KLV LQGLFDWRU ZDV XVHG LQ
RUGHUWRH[SORUHWKHH[WHQWWUHQGDQGPDJQL
WXGHRIXUEDQODQG
H[SDQVLRQDQGDQDO\[HWKHVSDWLDODQGWHPSRU
DOGLITHUHQFHRI
XUEDQODQGH[SDQVLRQSUEDQJURZWKUDWHLVGHI
LQHGDV
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,QWKLVHTXDWLRQAGRLQGLFDWH$QQXDO*URZW
K5SDWHSS$, oLV
WKHWRWDOXUEDQODQGDUHDRUEXLOWXSDUHDRI
WKHFRQVLGHUHGXQLW
WREHFDOFXODWHGDWWKHWLPHSRLQWRILQS8S, LV
WKHXUEDQDUHD
RUEXLOWXSDUHDRIWKHFRQVLGHUHGXQLWDWWL
PHLDQGQLVWKH
LQWHUYDORIWKHFDOFXODWLQJSHULRGLQ\HDUV

D.FElasticity of Urban Land Expansion to Urban Population
Growth

7KHHODVWLFLW\RIXUEDQODQGH[SDQVLRQWRXU
EDQSRSXODWLRQ JURZWK GHQRWHG DV (XUE ZDV
ILUVWO\ GHYHORSHG E\ WKH &KLQHVH $FDGHP\ RI
SUEDQ 30DQQLQJ DQG 'HVLIQ&$83' IRU DVVHVVLQJ
WKH UHODWLRQVKLS EHWZHHQ XUEDQ ODQG DQG
XUEDQ
SRSXODWLRQJURZWK,WLVH[SUHVVHGDV

OADA
ez ;ﬁ 6 __ nocAoA

ZKHUHSL LVWKH DQQXDO UDWH RI XUEDQ ODQG
JURZWKRI FLW\ L
DQG3RSLLYDQQXDOUDWHRIXUEDQSRSXODWLRQJU
RZWKRIFLW\L

,9 5(68/76

A.Temporal Changes of Urban Land Expansion

DEXO WKH FDSLWDO DQG ODUJHVW FLW\ RI
$UKDQLVWDQ EHFDPH WKH FDSLWDO RI WKH
FRXQWU\ LQ  .DEXO JUHZ IURP D VPDOO
FLW\ZLWKSHRSOHLQLWVKHFWDUHNPWHUULWRU\L
Q WR D ODUJH FLW\ ZLWK SHRSOH LQ LWV
WHUULWRU\ RI DERXW NP LQ  >@ )LJ
LOOXVWUDWHV WKH WHPSRUDO
FKDQJHVRIXUEDQODQGH[SDQVLRQLQ.DEXOFLW\IUR
PWR
2YHUWKHSDVW\HDUVWKHXUEDQODQGDUHDRI.DE
XOFLW\
KDVEHHQH[SDQGHGIURPNPLQWRDERXWNPDW  DQ

DYHUDJH UDWH RI NP \HDU 'XULQJ WKH HQWLUH
VWXG\ SHULRG WKH FLW\ KDV H[SHULHQFHG
GLIIHUHQW JURZWK VWDJHV UHODWLYHO\ VWDEOH
JURZWK  SHULRG IURP WR IROORZHG
E\IDVWJURZWKVWDJHWLOOWKHHQGRIVWXG\SHUL
RG%DVHG
RQWKHPXOWLDQQXDOXUEDQODQGH[SDQVLRQFRQI
LIXUDWLRQ)LJ] XUEDQ ODQG H[SDQVLRQ LQ .DEXO
FLW\ GHSLFWV IRXU JURZWK SHULRG

,QLWLDO  JURZWK  SHULRG IURP WR
FRUUHVSRQGLQJ
ZLWKWKHHVWDEOLVKPHQWRIWKHILUVWPDVWHU
SODQIRU.DEXO

FLW\

6LPLODU JURZWK SHULRGIURP WRFRUUHVSRQGLQJ
ZLWKWKHVHFRQGUHYLVLRQRIWKH.DEXOFLW\PDV
WHUSODQ
ORGHUDWHJURZWKSHULRGIURPWRSDUDOOHOZLW
K
WKHFRPSOHWLRQRIWKHFRPPXQLVWUHJLPHLQ
)LQDOO\WKHVWULFWO\DVWXUEDQODQGH[SDQVL
RQSHULRGIURP
WR SDUDOOHO ZLWK WKH HVWDEOLVKPHQW RI
QHZ JRYHUQPHQWLQLQSIJKDQLVWDQ

+RZHYHU WKH FKDUDFWHULVWLFV RI XUEDQ
ODQG H[SDQVLRQ ZDV
QRWLGHQWLFDODPRQIJGLIIHUHQWSHULRGV'XULQJ
WKHILUVWJURZWK SHULRG WKH FLW\ KDV
H[SHULHQFHG VORZHVW JURZWK VSHHG RI NP\HDU
ZKLFK LV FRUUHVSRQGLQJ WR  DQQXDO XUEDQ
JURZWK UDWH 7DEOH,, $V D UHVXOW WKURXJK
WKLV
SHULRGWKHFLW\KDVHQODUJHGDSSUR[LPDWHO\NP
DQG SHUFHQWDVDZKROHLQLWVWHUULWRU\
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,QFUHD ,QFUHDV  $QQXDOXUED
VH HRI Q
RIXUED XUEDQO ODQGJURZWKU
Q DQG DWH
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Urban land Area (km?)

1962 1978 1992

Year

YLJ7HPSRUDOFKDQJHVRIXUEDQODQGH[SDQVLRQLQ.DE
XOFLW\

1999 2008

/LNHZLVHWKHVHFRQGJURZWKSHULRGKDVVLPLO
DU
WHPSRUDOFKDQJHV,QWKLV\HDUSHULRGWKHFLW\D
UHDSXVKHG RXW WR NP\HDU H[SDQVLRQ UDWH
ZLWK DQ HTXLYDOHQW SHUFHQWDJH RI DQQXDO
XUEDQ ODQG JURZWK UDWH ,Q WKLV JURZWK
VWDJH WKH XUEDQ ODQG DUHD MXULVGLFWLRQ
H[WHQGHG E\
DERXWNPDQGDVDZKROHLQLWVWHUULWRU\

7KHJURZWKSHULRGRIGHSLFWVDPRGHUDWHVSHH
G
VWDJHRIXUEDQODQGXWLOL]DWLRQLQWKHVWXG\
SHULRG,QWKLVVWDJH XUEDQ DUHD KDV H[SDQGHG
WRWDOO\ E\ NP LQ WKH
HQWLUHVWDJHDQGWKHDQQXDOXUEDQODQGIJURZ
WKUDWHZDV NP\HDU ZKLFK FRQWULEXWH RI
DQQXDO XUEDQ ODQG H[SDQVLRQ

2QH RI WKH PDLQ UHDVRQ RI WKLV JURZWK
LQFUHPHQW FDQ EH
LGHQWLILHGDVWKHUHWXUQRIPLJUDQWV2QWKHR
WKHUVLGHWKHUDSLG HFRQRPLF GHYHORSPHQW RI
$IJKDQLVWDQ  DIWHU GXH WR  WKH
IRUHLJIQDQGLQWHUQDWLRQDOVRFLHW\DVVLVWD
QFHFDQEHFRQVLGHUHG
LQH[WULFDEOHLQIOXHQFHVRQWKHSURFHVVRIXUE
DQODQGH[SDQVLRQ
YDFWRUVIRYHUQLQIXUEDQODQGH[SDQVLRQLVIXU
WKHUGHVFULEHGLQ 'ULYLQJ YRUFHV
0DQLSXODWLQJ SUEDQ /DQG ([SDQVLRQ SDUW
&RQVHTXHQWO\WKHHQWLUHVWXG\DUHDVSUHDG
RXWPRUHE\

NP ZLWK DQG DQQXDO VSHHG UDWH RI
NP\HDU7DEOH ,,

7KLVJURZWKH[SUHVVDQQXDODQGH[SDQVLRQUDW
H DVDZKROHSHULRG

B.Spatial and Temporal Difference of Urban Territories
)L VKRZV WKH GLVWULEXWLRQ RI FKDQJHV LQ
WKH WHUULWRULHV

WKURXJKRXWWKHFLW\IURPWR7KHILUVWPDVWHUS
0oDQ
RIWKHFLW\ZDVSUHSDUHGGXULQJE\$IJKDQLVWDQD
QG
5XVVLDQH[SHUWVIRUWKHSODQQHGSRSXODWLRQR
ISHRSOH )LJ D >@ 7KXV WKH SODQV FDQ EH
FRQVLGHUHG DV WKH IXQGDPHQWDO DQG
JHQHUDOPDVWHU SODQ IRU WKH FLW\ ZKLFK
LQGLFDWHV WKH LQLWLDO SDWWHUQV DQG
MXULVGLFWLRQ RI WKH FLW\ 7KH VSDWLDO ODQG
XVH SDWWHUQ RI WKH FLW\ ZDV FDWHJRUL]JHG DV
UHVLGHQWLDO SXEOLF XVH DQG FRPPHUFLDO
LQGXVWULDO EDUH ODQG LQFOXGLQJ ULYHU
KLOOV DQG PRXQWDLQV DUHDV %DVHG RQ WKH
VSDWLDO ODQG XVH SDWWHUQ RI WKH FLW\ LQ
ZKLFK KDV EHHQ JHRUHIHUHQFHG DQG GLILWL]JHG
E\ *,6 WKH FLW\ KDG
DSSUR[LPDWHO\NPWRWDODUHDLQLWVXUEDQWHU
ULWRU\
PLOOLRQDGGLWLRQDOSRSXODWLRQVDQG
NP DUHD ZDV

FRQVLGHUHGIRUWKHFLW\ZLWKWKHWRWDODUHDR
IDERXWNP

'XULQJ WKH FLYLO ZDU SDUWLFXODUO\ DIWHU
WKH FROODSVH RI WKH
FRPPXQLVWUHJLPHLQ.DEXOZDVGHYDVWDWHGQRW
RQO\LQ LWV XUEDQ LQIUDVWUXFWXUH EXW DOVR
LQ LWV VRFLDO V\VWHP IRU HGXFDWLRQ PHGLFDO
DQGRWKHU VHUYLFHV +XPDQ GDPDJHV DIWHU
LQFOXGHDORVVRIRYHUOLYHVLQ.DEXODQGVHYHU
DO KXQGUHG WKRXVDQG UHIXJHHV WR LWV
VXEXUEV W LV UHSRUWHG WKDW
WKHUHH[LVWHGFORVHWRZLGRZVLQLQ.DEXODORQ
H
ORVWUHIXJHHVUHWXUQHGWR . DEXODIWHUWKHHV
WDEOLVKPHQWRIWKH
7DOLEDQUHJLPHDQGWKHSRSXODWLRQLQ.DEXOZD
VPLOOLRQ
LQDFFRUGLQJWRWKH81SRSXODWLRQVXUYH\LQ 81
SHILRQDO &RRUGLQDWLRQ 2IILFH 3RSXODWLRQ
6XUYH\ 3URMHFW .DEXO -DQXDU\ ,Q WKH FLW\
DUHD ZDV FRQVLVWLQJ RI GLVWULFWV'LVWULFWV
H[FHSW GLVWULFWV
DQG>@>@)LQDOO\GXHWRKXJHUHWXUQRIUHIXJHH
VVLQFH UDSLG HFRQRPLF GHYHORSPHQW VLQFH
GXH WR LQWHUQDWLRQDO VRFLHW\ DVVLVWDQFH
DQG KXJH SRSXODWLRQ
H[SDQVLRQWKHFLW\WHUULWRU\KDVEHHQXSGDWH
G
DUHD RI NP ZKLFK LQGLFDWHV NP XUEDQ DUHD

FKDQJH IURP WKH SODQ 7R VXP XS LQ WKH HQWLUH
VWXG\ SHULRG IURP WR WKH VWXG\ LGHQWLILHV
WKDW WKH XUEDQ
WHUULWRULHVKDVHQODUJHGWLPHV

C.Distribution and Spatial Changes of Land Use Pattern
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7KLVSDUWVRIWKHVWXG\H[SUHVVHVWKHGLVWU
LEXWLRQRIODQGXVH SDWWHUQ DQG WKH
FRPSRVLWLRQ RI ODQG XVH FDWHJRULHV LQ .DEXO
FLW\ RYHU WKH VWXG\ SHULRG)L] 7KH VWXG\
H[SORUHV WKH
YDULDWLRQVLQODQGXVHDPRQISODQHGODQGXVH
RISODQHG
ODQGXVHRIDQGWKHH[LVWLQJODQGXVHLQ7KHPDV
WHU
ODQGXVHSODQRIZDVFRQVLVWRIODQGXVHFDWHIR
ULHVRI UHVLGHQWLDO DUHD SXEOLF DUHD
LQGXVWULDO DUHD DQG XQGHYHORSHGEDUH
ODQG /LNHZLVH WKH XUEDQ ODQG XVH SODQ LQ
ZDVLQODQGXVHVXEFODVVHVZKLFKWKHQFRQYHU
WHGWR
EURDGFDWHJRULHV7KHH[LVWLQJODQGXVHPDSRIL

3XEOLF DUHD KDV IOXFWXDWHG GXULQJ WKH
WLPH WLOO +RZHYHU WKLV ODQG XVH W\SH ZDV
SODQQHG WR FRQWULEXWH RQO\
DERXWNPLQSODQEXWLQFUHDVLQJO\LQLW
ZDVGHVLIQDWHGWREHNPZKLFKLVWLPHVELJJHUW
KDQ SODQ 6XEVHTXHQWO\ WKLV ODQG XVH W\SH
GURSSHG
GUDPDWLFDOO\E\LQWRNPORVWRIWKHSXEOLF
DUHDV DUH FRQYHUWHG WR UHVLGHQWLDO ODQG
DQG IRUPHG KLIK
LQIRUPDOGHYHORSHGDUHDLQWKHFLW\

,QGXVWULDO DUHD LV WKH RWKHU ODQG XVH
W\SH ZKLFK KDV GUDPDWLFDOO\ GURSSHG GRZQ
WKHQ WKH WZR SUHYLRXV SODQV ,Q
WKUHHSHULRGRIVWXG\DQGLWKDGNP
NPDQGNPVKDUHLQWKHSODQUHVSHFWLYHO\,WFDQ
EH
VHHQLQH[LVWLQIJODQGXVHRIWKDWLQGXVWULDO
DUHDKDVEHHQ GHFOLQHG QHDUO\ WKH VDPH DV
SXEOLF  DUHD  E\ [URP  WKH
SODQ7KLVLVWKHVHFRQGODQGXVHW\SHZKLFKLVV
WULFWO\
GHFOLQHGDQGFRQYHUWHGWRUHVLGHQWLDODUH
DLQWKHFLW\

8QGHYHORSHGEDUH ODQG XQLIRUPO\
LQFUHDVHG LQ WKH HQWLUH VWXG\ DUHD ,Q WKH
ILUVW SODQ LW KDG WKH VHFRQG ODUJHVW
FRQWULEXWLRQ RI NP LQ WKH ODQG XVH ,Q WKH
VHFRQGSODQLWLQFUHDVHGE\WLPHVWRNPDQGILQ
DOO\LQ
H[LVWLQJODQGXVHRILWKDVWKHKLIKHVWFRQWUL
EXWLRQRI
NP LQ WKH ODQG XVH 7KLV ODQG XVH W\SH KLIK
SURSRUWLRQ LQ WKUHH SHULRGV LV GXH WR
JHRJUDSKLFDO ORFDWLRQ RI .DEXO FLW\ 'HVSLWH
WKH FLW\ KDV DOPRVW VXUURXQGHG E\
PRXQWDLQV LW KDV VWLOO VHSDUDWHG E\
PRXQWDLQV DORQJ QRUWKZHVW WR VRXWKHDVW
ZKLFKIRUPELJWHUULWRU\RINPEDUHODQGLQWKHF
LW\

VFRQVLVW RI DOO ODQG XVH W\SHV LQFOXGLQJ
DJULFXOWXUH DUHD ZKLFK WKLV
FDWHJRU\ZDVQRWLQFOXGHGLQDQGPDSV

7JKH GLVWULEXWLRQ RI WKH ODQG XVH
SDWWHUQ LQ GLITHUHQW \HDUV
DQGFODVVHVDUHLQYDULRXVSURSRUWLRQ7KHKLIJ
KHVWSURSRUWLRQ RI XUEDQ ODQG XVH LQ ZDV
RFFXSLHG E\ UHVLGHQWLDO DUHD ZKLFK
DFFRXQWV RI WRWDO NP DUHD)LJ
,QFUHDVLQJO\WKHUHVLGHQWLDODUHDZDVFRQVL
GHUHGWREHGRXEOH
LQFRPSDULVRQWRWKHSUHYLRXVSODQLQ5SHFHQWO
\RYHU \HDUV WKH UHVLGHQWLDO DUHDLQFOXGLQJ
LWV LQIUDVWUXFWXUH LV
RXEOHGDJDLQWRNPLQFRPSDULVRQWRSODQ

D.Variation of Urban Land Consumption Per Capita

7KHJUDSKLQ)LJLQGLFDWHVWKHFRQVXPSWLRQDQG
YDULDWLRQ
RI WKH XUEDQ ODQG SHU FDSLWD LQ WKH VWXG\
DUHD [URP WR
"XULQJWKHIRUPDWLRQRIWKHILUVWFRPSUHKHQVL
YHSODQIRU WKH .DEXO FLW\ LW VHHPV WKDW WKH
XUEDQ ODQG SHU
FDSLWD KDG WKH KLJKHVW UDWH RI P LQ WKH
XUEDQL]DWLRQ KLVWRU\ RI WKH FLW\ $IWHU WKH
LQLWLDO SHULRG XUEDQ ODQG XWLOL]DWLRQ SHU
FDSLWD KDV FRQWLQXRXVO\ GHFOLQHG LQ WZR
XSFRPLQJIVWDJHVDQG6LQFHWKHGHFUHPHQW
ZDVYHU\VKDUSLQDQGDERXWLQ7KH
FLW\KDVH[SHULHQFHGWKHRQO\UDSLGHVWLQFUHP
HQWRIXUEDQODQG XWLOL]DWLRQ SHU FDSLWD
EHWZHHQ \HDUV RI SHULRG
E\SIWHUWKHXUEDQODQGYDULDWLRQSHUFDSLWD
KDV
UHPDLQHGDSSUR[LPDWHO\WKHVDPHWLOO+RZHYH
UWKHFLW\ SRSXODWLRQ KDV EHHQ VWULFWO\
JRYHUQPHQW LQ .DEXO FLW\ SOWRJHWKHU DIWHU
WKHJURZWK
RIWKHXUEDQODQGLQFRPSDULVRQWRWKHFLW\SRS
XODWLRQWHQGHG
WRGHFUHDVHVOLIJKWO\E\GXULQJWKHODVWSHULR
G
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7KHUDWLRRIDQQXDOSRSXODWLRQJURZWKUDWH
WRDQQXDOXUEDQ
ODQGJURZWKUDWHZDVUHVXOWLQILQORZHVWUD
WHRI(XUE WLOO 7KH HODVWLFLW\ RI XUEDQ ODQG
JURZWK UDWH WR XUEDQ SRSXODWLRQ H[SDQVLRQ
UDWH ZDV SURJUHVVLYHO\ VSHHGHG WR DQG LQ
DQG  UHVSHFWLYHO\ ,W VHHPV IURP WKH
7DEOH,,,WKDWDIWHUXUEDQSRSXODWLRQWHQGHG
WRLQFUHDVH

VOLJKWO\ WKDQ WKHXUEDQ ODQGUDWH WLOO
+RZHYHU VWLOO WKH
(XUELVLQRSWLPXPDYHUDJHYDOXHRITURPWR

78%/(..,
9$5,87,212)(85%,1.$%8/&,7<

$QQXDOXUEDQOD $QQXDOSRSXODWL (XU
QG JURZWKUDWH RQ JURZWKUDWH E

<HDU

$YHUDJ
H

9'5,9,1%)25&(60$1,38/$7,1*85%$1/$1'(;3$16,21

7KHHFRQRPLFGHYHORSPHQWRIWKHFLW\FDQEHFR
QVLGHUHGDV
WKHELJJHVWDQGWKHSULPDU\GULYLQJIRUFHIRUPD
QLSXODWLQIWKH XUEDQ ODQG H[SDQVLRQ 7KH
KLJK HFRQRPLF JURZWK VWLPXODWHG WKH XUEDQ
ODQG H[SDQVLRQ LQ WKH VWXG\ UHJLRQ IURP WKH
IROORZLQJ 7KUHH DVSHFWV )LUVWO\ WKH UDSLG
HFRQRPLF
GHYHORSPHQWSDYHGWKHZD\IRUVSHHG\H[SDQVLR
QRIWKHFLW\
HVSHFLDOO\LQWKHODVWSHULRGGXULQJWRLQZKL
FKWKH FLW\ KDV H[SDQGHG WLPHV 6HFRQGO\ WKH
KLIK HFRQRPLF
JURZWKUDWHKDGGLUHFWLQIOXHQFHRQSRSXODW
LRQJURZWKZKLFK LQ WKH VDPH SHULRG WKH
SRSXODWLRQ KDG DOVR WKH VLPLODU
HQODUJHPHQW RI WLPHV /DVWO\ GXULQJ WKH
ILQDO  SHULRG SDUDOOHO ZLWK WKH
HVWDEOLVKPHQW RI WKH QHZ JRYHUQPHQW WKH
HFRQRPLF LPSURYHPHQWV KDV PRWLYDWHG DQG
IRUFHGWKHUHIXJHHVIURPQHLJKERULQJFRXQWULH
VWRUHVLGHEDFN WR WKH FRXQWU\
6LPXOWDQHRXVO\ WKLV GULYLQJ IRUFH DOVR
DWWUDFWHGODUJHQXPEHURI,'3VLQWKHFLW\

A.Economic Growth

7KHHFRQRPLFJURZWKVHHPVWREHWKHSULPDU\D
QGELJJHVW LQGLFDWRU DQG GULYLQJ IRUFH IRU
VWLPXODWLQJ WKH XUEDQ ODQG H[SDQVLRQ LQ
WKH FLW\ )L VKRZV WKDW KRZ WKH HFRQRPLF
WUHQG GXULQJ WKH ZKROH VWXG\ SHULRG
LQIOXHQFLQJ XUEDQ ODQG JURZWKLQWKHFLW\
B.Population Expansion

3RSXODWLRQ HQODUJHPHQW LV WKH RWKHU
LQGLFDWRU DQG IDFWRU VLPLODU WR HFRQRPLF
JURZWK VLIQLILFDQWO\ DIIHFWHG XUEDQ ODQG
H[SDQVLRQ LQ .DEXO FLW\ $V WKH UHVXOW VKRZV
SRSXODWLRQ
H[SDQVLRQGLGQRWLQFUHDVLQJO\H[SDQGGXULQJ
WKHVWXG\SHULRG TURP WR )OXFWXDWLRQ LQ
SRSXODWLRQ JURZWK GXULQJ WKH WLPH KDV
PDMRUO\ LQIOXHQFHG E\ SROLWLFDO VLWXDWLRQ
RI WKH FLW\ $ VWXG\ DERXW XUEDQ
GLVSODFHPHQW  DQG  YXOQHUDELOLW\ LQ
DEXOLOOXVWUDWHVWKHGLVSODFHPHQWRISHRSO
HLQWKHFLW\JKHUH KDYH EHHQ VL[ PDMRU
SHULRGV RI GLVSODFHPHQW DQG SRSXODWLRQ
PRYHPHQWVLQFHWKHV+DOOGLUHFWO\UHODWLQJ
WRSHULRGVRI
DUPHGFRQIOLFWDQGSROLWLFDOLQVWDELOLW\WK
H6RYLHWLQYDVLRQDQG VXEVHTXHQW FRQIOLFW=+
WKH 6RYLHW ZLWKGUDZDO DQG VXEVHTXHQW
LQWHUQDO DUPHG FRQIOLFW+ 7DOLEDQ UXOH
+WKHSRVWS60HGLQYDVLRQ+WKH GHIHDW RI WKH
7JDOLEDQ DQG WKH HVWDEOLVKPHQW RI WKH
LQWHULP JRYHUQPHQW= DQG WKH QHR7DOLEDQ
LQVXUJHQF\ WRWKHSUHVHQW>@

)LILQGLFDWHVWKDWWKHYDULDWLRQLQSRSXO
DWLRQJURZWKLVLQ
SDUDOOHOZLWKWKHYDULDWLRQLQXUEDQODQGIU
RZWKLQDOOVWDJHVRI
WKHVWXG\SHULRG'XULQJWKHILUVWVWDJHWKHSR
SXODWLRQJIURZWK KDV EHHQ UDWKHU VSHHG\
WKDQ WKH WZR FRPLQJ SHULRGV
ZKLFKIROORZHGE\XUEDQODQGJURZWKUDWH7KHU
DSLGHVW
JURZWKIRUERWKSRSXODWLRQDQGXUEDQODQGLV
WKHILQDOSHULRG LQ ZKLFK ERWK KDG FORVH
JURZWK UDWH RI DQG
UHVSHFWLYHO\7KLVJURZWKFRQVLVWHQF\DQGXQLI
RUPLW\H[SUHVV
KRZERWKDUHGLUHFWO\SURSRUWLRQDOWRHDFKR
WKHU

C.Return of Refugees and IDPs

7KH SROLWLFDO VLWXDWLRQ LQ WKH FDSLWDO
FLW\ RI .DEXO KDV
DOZD\VGRPLQDQWLQYDULDWLRQRIWKHSRSXODWL
RQDQGPLJUDWLRQ GXULQJ WKH VWXG\ SHULRG ,Q
YDULRXV SROLWLFDO SHULRGV LQ WKH FRXQWU\
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VSHFLDOO\ LQ .DEXO FLW\ KXJH QXPEHU RI
UHVLGHQFH IRUFHG WR OHDYH WKHLU KRPHV E\
HLWKHU  PLJUDWLQJ WR  QHLJKERXULQJ
FRXQWULHV RU PRYH WR RWKHU SDUWV RI WKH
FLW\ ,QGHHG WKH PLJUDWLRQ DQG LQWHUQDO
GLVSODFHPHQW RI FLW\ LQKDELWDQWV KDV
DOZD\V FKDQJHG WKH SRSXODWLRQ WUHQG LQ
WKH
FLW\

7KH 6RYLHW LQYDVLRQ LQ WULJJHUHG WKH
IRUFHG GLVSODFHPHQW RI PLOOLRQV RISIJKDQV
[URP UXUDO DUHDVZKHUH WKH FRQIOLFW
EHWZHHQ WKH 6RYLHW DUP\ DQG WKH S$IJKDQ
UHVLVWDQFH ZDV PRVW LQWHQVH WR WKH
UHODWLYH VDIHW\ RI WKH FRXQWUWV PDLQ
FLWLHV LQFOXGLQJ .DEXO +HUDW DQG -DODODEDG
$W WKDW WLPH VRPH PLOOLRQ $UKDQV ZHUH
LQWHUQDOO\
GLVSODFHGDQGDQHVWLPDWHGILYHPLOOLRQRUQH
DUO\DILIWKRIWKH ~ SRSXODWLRQ IOHG  WR
QHLJKERXULQJ FRXQWULHV 7KH IDMLEXOODK
DGPLQLVWUDWLRQZDVWRSSOHGLQDQGWKHVXEV
HTXHQWEULHI SHULRG RI UHODWLYH VWDELOLW\
VDZ WKH YROXQWDU\ UHWXUQ RI PLOOLRQ $IJKDQ
UHIXJHHV  LQ DQG D IXUWKHU LQ
E\WKHUHZHUHRYHUPLOOLRQ$IJKDQUHIXJHHVLQ
3DNLVWDQ DQG MXVW RYHU PLOOLRQ LQ ,UDQ %\
DQ
HVWLPDWHGSIJKDQVZHUHLQWHUQDOO\GLVSODFH
GDQG PLOOLRQ ZHUH UHJLVWHUHG DV UHIXJHHV E\
81+&5 %HWZHHQ DQG PRUH WKDQ PLOOLRQ

SIUKDQV UHWXUQHG WR WKH
FRXQWU\LQFUHDVLQJWKHSRSXODWLRQE\DOPRVW>
@

JKHUHIRUH WKH  SRSXODWLRQ  JURZWK
UHPDUNDEO\ DIIHFWHG E\ PLJUDWLRQ DQG .3V
GXULQJ WKH SROLWLFDO FRQIOLFWV LQ WKH FLW\
&RQVHTXHQWO\ WKH PLJUDWLRQ DQG
GLVSODFHPHQW UHVSRQVHV
GLUHFWO\DIITHFWHGXUEDQODQGH[SDQVLRQLQWK
HFLW\

9, &21&/86,21

'XULQJ WKH XUEDQL]DWLRQ KLVWRU\ FLWLHV
KDYH DOZD\V WHQGHQF\ WR FKDQJH DQG H[SDQG LQ
WKHLU VSDWLDO DQG WHPSRUDO GLVWULEXWLRQ
LQ UHVSRQVH WR SRSXODWLRQ DQG HFRQRPLF
JURZWK  JRYHUQPHQW  DQG  SROLWLFDO
VLWXDWLRQ 7KLV ~ SDSHU LQYHVWLIDWHG
LQWHJUDWHG XUEDQL]DWLRQ WUHQGV H[SORUHG
WKH VSDWLDO DQG WHPSRUDO GLIIHUHQFH RI
XUEDQ ODQG H[SDQVLRQ DQG ODQG XVH
FDWHJRULHVIURPWRLQ.DEXOFLW\
7KHUHVXOWVVKRZWKDWGXULQJIWKHHQWLUHVW
XG\SHULRGWKHFLW\ KDV H[SHULHQFHG

GLIIHUHQW XUEDQ ODQG H[SDQVLRQ VWDJHV
SHODWLYHO\VWDEOHDQGVORZJURZWKDQG
SHULRGIURPWRIROORZHGE\IDVWJURZWKVWDJHWL
00
7KHFLW\KDGUDSLGHVWDYHUDJHDQQXDOJURZWKU
DWHRI SHUFHQW LQ WKLV VWDJH %HVLGH WKH
ODQG H[SDQVLRQ WKH FLW\V
WHUULWRU\KDVEHHQH[SDQGHGWLPHVLQLWVVSD
WLDOGLVWULEXWLRQ
VLQFHSODQ,QWKHMXULVGLFWLRQRIWKHFLW\KDV
EHHQ UHDFKHG WR NP 7KH H{WHQVLYH
HQODUJHPHQW RI XUEDQ
ODQGKDVEHHQUHODWHGZLWKWKHODQGXVHFKDQ
JHSTWHUWKHWZR
FRPSUHKHQVLYHSODQVRIDQGWKHODQGXVHSDWW
HUQRI
KDVEHHQZLWQHVVLQIDPDVVLYHUHGXFWLRQDQG
FRQYHUVLRQ LQ SXEOLF DQG LQGXVWULDO DUHD
E\ DQG SHUFHQW
UHVSHFWLYHO\,JZHORRNDWWRWKHRWKHUFKDUDF
WHULVWLFVRIXUEDQ
ODQGOLNHXUEDQODQGSHUFDSLWDDQG(ODVWLFL
W\RIXUEDQODQGWR XUEDQ SRSXODWLRQ (XUE LW
VHHPV WKH FLW\ KDG WKH KLJKHVW YDOXH RI P
ODQG SHU FDSLWD LQ (YHQ WKRXJK WKH XUEDQ
ODQG KDV H[WHQVLYHO\ H[SDQGHG EXW VWLOO
WKH ODQG SHU
FDSLWDWRWDOO\GHFUHDVHGE\SHUFHQW+RZHYHU
WKHDYHUDJH YDOXH RI (XUE LV FDOFXODWHG WR
EH LQ WKH HQWLUH VWXG\ SHULRG ZKLFK LV
FORVH WR RSWLPXP YDOXH RI %XW DIWHU XUEDQ
SRSXODWLRQ WHQGHG WR LQFUHDVH VOLJKWO\
WKDQ WKH XUEDQ ODQG ZKLFK SUREDEO\ PLJKW
FDXVH IXUWKHU UHGXFWLRQ RI (XUELQIXWXUH
2Q WKH RWKHU VLGH TXHVWLRQV PD\ ULVH
DERXW WKH IRUFHV
PRWLYDWLQIXUEDQODQGH[SDQVLRQLQWKHFLW\7
KHSULRUIDFWRU PDQLSXODWLQJ WKH JURZWK RI

ODQG VHHPV WR EH HFRQRPLF
LPSURYHPHQWRIWKHFLW\HVSHFLDOO\LQWKHODV
WSHULRGEHWZHHQ

7KHKLIKHVWDYHUDJHDQQXDOHFRQRPLFJURZWKU
DWH
RISDUDOOHOZLWKWKHKLJKHVWDYHUDJHDQQXDO
XUEDQODQG H[SDQVLRQ UDWH RI SHUFHQW FDQ
SURYH WKLV FODLP 6XEVHTXHQWO\ SRSXODWLRQ
LQFUHPHQW GXH WR QRUPDO JURZWK UHWXUQ RI
PLJUDQWV  DQG,3V GLUHFWO\ GURYH WKH
LQFUHDVH RI XUEDQ ODQG JURZWK UDWH LQ WKH

FLW\ )RU EHWWHU XQGHUVWDQGLQJ
DERXWWKHUHODWLRQRIGULYLQJIRUFHVZLWKWK
HXUEDQODQGSOHDVH

UHIHUWRWKH)LILQWKH'ULYLQJ)RUFHV6WLPXODW
LQJSUEDQ
/DQG([SDQVLRQVHFWLRQ
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7KH DXWKRUV DUH WKDQNIXO IURP WKH
&DSLWDO SHILRQ
,QGHSHQGHQW'HYHORSPHQWS$XWKRULW\&S5,'SRUJD
QLIDWLRQLQ S$SUKDQLVWDQ IRU SURYLGLQJ
VWDWLVWLFDO DQG VRPH VSDWLDO GDWD 7KH
DXWKRUV JUDWHIXOO\ WKDQN WZR DQRQ\PRXV
UHYLHZHUV IRU
WKHLUYDOXDEOHDGYLFHLQLPSURYLQIWKHILUVW
PDQXVFULSW

50(5(1&(6
* 6DQGUHPRWHVHQVLQJ
6DQFWXDU\LQWKHFLW\"SUEDQGLVSODFHPHQWDQGYXO
QHUDELOLW\LQ.DEXO
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