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ROBMTELLERYT) it &oTEEL,  RHEOAKADY
PR EAOBAREEZZENS DITHHER-A-S
LLTKRODBHETH D, ThHDBIERET FiHise
FIRE S, FhZ2hBENEEHEICK AR

FA%| Bl | oW | AT | Siba

Giis) D1
U NEEMOTS RO L FIHE O D,
Zhe R R A o R AR — B it Ay D2
T2LI0. RAECBELTWLZLIZEST At D3
ROEN B WA Cl c2 C3 | BURE

RAS#IE. HARKOEHEHEEZAEL
EREMTELEMLS CHELERLTVWADT, COZE2MALT, ROXSITHEKET S I LHT
X2, L. 2HAOEXHBEERIOIIE, HERKAORARKA0 L EEKAOERE K> T,
oL, ZOROELAARESHROSNS, T T,

(£) BROMADNZOEEHLEJ/ETHE, PHEHAORAGRBAL ZHEBKEADORAFREKA
1D 5,

A,=RAS e (27)
LLTRODOENDZILIIRD, ZOBAEK. LBORASHEOREAVHBE TSI LR D,

(n) E=EL. EET254,. BECRVWIROBMOBAELARICELTSZILERVDT, £0

EEBEAOTHABINLZIEHFEET LY, TR2Db,
A,=ROASO, oo (28)
xRS,

chi. MREOV VI —YEFLVECHAT IR, AzMKE - SMBOEEY - S8BEH 7
0D—#7%], RESE2ELZZORKAMOITAM., FIAHAORABRBITALHADPINERVI IR
%,
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#£ 2 HMry@oMmBEE#HOFAK (RASK)

<H 4>

A865 : FMERF EDOFH RAREATH

X90 : LEBCHY s oD BRI~ 2 R IV

C90 : b R H AT bV

D90 : A DO HHEFI<Z PV
<EM >

A*90 : EL#FY AR DO HEST TR AR R AT F

R : FrHHfTIMEETI 2 L

S : WMAFIIRREIT Y F IV

<AHBRA>
A90 = RA8SS
C90 = iA" 90X 90

D90 = A 90X 90 j
2FRIGELUZ L D<o
BL. () e~ bILENEHR EICAH~I=IEHSITH

j=(,1,---,1), =R 1 DOITZ b0
i=-(1,1,---,1), =BWHRMNS1DOII~Z bV
EFd. FXRAEMHBEIDLTOXISICEHT 5.

AB85X90j @ D90I=xt4 Bt%E R1 & L. R1A85 = Al
iA1X90 DCI0IxT B%E S1 L L. ALS1= A2

A2X90j D DY0IZxT HH%E R2 & L. R2A2 = A3
IA3X90 ODOC0ITHTBHES2 2 L. A3S3 = A4

’

Si = Ri =1 & %% > 7=0%.
(RnRn —1---R1)AB5(SnSn —1---51) = A2n = A90
RA8SS = A"90
Lizb, RYS X S5 fili> CTHEMDITKRED A ZFMT 3,

3.3.1 Vo —YEFNVOMEE
HdORASHDEAIZLISHNRBLETEH M, EF VORI REIRDE, 2O
FE2BEBERICRD, 22T, 2L BRoFBEADPSBRLEOEZDOE - RFEEL LTESHY ¥
F—CIEFNEELF, CORAM) VI —VEFTVOBME, BHEIBADIGHHIIZIODVWTRERSEZEX
M2) 2sHInz0,

(meEm &)
B% X
1) KIFEIEH(1996): LU/GEC 7B Y =7 bl -7 Y7 - KEFRBO LA - BB AL O RN
FEI(1)— .ppl3-44.
2) AIEEE#R(1997b): LU/GEC 7O Yz 7 MRE -7V 7 - KEFMBO LA - B E O R
Tl (1) -, CGER-REPORT CGER-1027-°97
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B Far—2xUBOVIFAVvIETN
#$11H LU/GECHEAXEFNIIBITZLHMALREMK

ChETHBIRAETTNVER. UTFTOLIRKE—HWRBEEZET 3,

C2DO0F . WHEWLEKELTOTHAALERES PO (iRt BHOLHAMEAAFTY
=) &, RIA BT 74— 2ADOHERFLEE X (I ROk BHOEEH) 5k 3,

C2ODMK: THAAPALAEEER X CEE OIS THMAMARBEEK £ b, HoiR%
EROEMETHT 2 (REKAD X 2HIEEAO X CHEGESIT2) TREREEK g1 O ERER
oo Tnd,

Pi“)=f(,)({Xik}k) (ﬁ]‘ﬂ‘i@ﬂ#,ﬁ) ............ ( 1 )
Xik(xime:nl)=gk({Xu(n‘mz=1)}l) (Eiﬂ 6;}:*;&%}‘5\) ............ ( 2 )
- TSR Pinummm;=fx)({Xikmm=r+n}k) - f"({gk({Xu"i’"‘:”}1)}&) ............ ( 3)

HB2H —MFa1—FVETN (GTM)

FEo LT, MEAD Y, THAHOEBRERTHIF2—F LV EFNIRHTERDS, 2
hEeEBOBENREIMAALET -V ICEHATELZLSCHELE. COEFNLVOR AR, T i
FIHBIAR land use frontier DHBIC L S ) THAAELLE VO FERNRIBRICHEBERERE S Z.
AR FHTEXZ2LI3EREILTH S,

Thbb, 1 +THAHO > L IHEEREH (Fa—F 8H) E, RIS MAH
DORGHKNHBEZ PHIT 2, L2 L, ThIEREBFTP 1 EEOTHMAHICZEIN 2B ENEFT VT,
HBEOF—¥2HbTROZ2IEDBTERPOEZ. hED VY, Konagaya? TlX, BB Rt BERIC
ES&ERMEs, 770 -RtHAHREGIHFINZETVER>TVD (K 2).

3:1_*>:E:7.:}I/ (Thunen1928) _Hg%l_*‘/%?)l/ (Konagaya1998)
j:iﬂz*llﬁjifti?éﬂﬁﬁl » 1 b ) A EE SR BE

1__W”E """"""""

kﬁ%ﬂ‘]iﬂhﬂﬁﬁ

*%BFHG){S‘ZE AAAAAAA_A%'AAAAAAAA

M1 Fa—X% TN K 2 —MFa—F>EFN
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W F1—FVEFN (GTM) QEHDPAY P IBE~ADHEAFICODVTE. BEXR 3), 4) %
PHEHEINEV, 22T —HF 2 —3% > E5FIV (Generalized Thiinen Model : LG TM & X &)
DEBRAXERTERIZIICED S, '

Pz S0 pPia=Zaexp(r™ia)l Sof Sa exp(r’ e )p=K S Zo KT e (4)
285, ANOY o4 PEKK ), FEMROEERSr ) JEEhBRUTTCRIN S,

K" =Zaexp(r?ia)= Za exp(A”(@)-c"*dia) e (5)
Fa=AY(@)-c” rdia e (6)

SIT, A%a) MHiallEFEAFI) -t ORFEHE2ETEIMX IO LMERAL ERKOM
BB ; " de: ZOEHICAHATI) -t ORFEHZ2ELCEILS>BABEKTH 2, AT TEHE
aD AN q, Ty THWZAY(@)=aV q, & NFTA =S ETEDLLDET %,

3 LTHRAICBWTERE TR EHEMS
E;OER)., BHK., BLUOKBKTHAHLEEZEFNRZN UL AL F 2L, TOELEAZDITTEY
CUTFTD2obBBINE,
(1) hEME RS — KD 40~60%DFT THRMP AFEITH L (0.4<F<0.6 TAF DPKR
)
(2) @A -HHOEmAESE» 1IN, ZFEELAIIORTCEST»IND
(U:A=1:5, AU:AA=1:5),

HAE SHEHOLBEOBMDAHAS 1)
4.1 —#F21—%x EM (GTD) 0BA
HRICE, BAeomBo rAHICHN LT, EROEIHETORENDA —N—F v 7 UTHEEL
TVW2, “WBFa1 -2 EFLTRE., ~-HOEGNREMTH S - KF2—F HEE (Generalized
Thiinen Distance : GTD) 2EBT B LN TE B,
(1) GTD :
PUUIPY, = KOV KD S exp(r® (D) exp(r® (DY)
= exp(@™ Q" V-V exp(@® QU - D Y = exp(c?-c" ) (DD o) e (T)
(2) (REHAA

FUDUTIYZ g? QU DU, e (8)
(3) H®AH=R
0"V =( (a”-q.) - (a"? g Wa®-a™") e (9)

() =inZeexp()id. BHERIFZURTIZD /Y LAEHEELD T,
(4) HEimm

Dumz)onmnn X(a“’-a’””)/(c"’-c("”) ......... (10)
(56) GTDOBRMHER
D=y €aq.) - €a""q. ) )-( (a"q.-c"d:. ) - ((a(””q‘-c‘””d,-v)) )} (e )neeees (11)

(6) GTMAXDGTDHR
PP=1/{ Suci Loonis exp(c™-c™"") «(D""*Vo-D*™*y 414 Sunimruis exp(c”-c) (D" =D Vo))

4.2 GTDomEmk
COESCHEMAINEGTD TR, UFTD2O0EERMEDRD D, ThOZXGTDER S
MR EOBETERL, GTMOMEZRLIKEHZL>TVWHIDTH S,
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4.2.1 GTMo#HH4
GTMIC. HENEELSHTOXBEORMEDPERICEEINTEY, EMREHERT. HOH
GTDIk., HHEF1—FYEFNADERERT, TRDLERBTORELZLZOFHL LTE
X7, REKLRE -BHILORERVNETNVE L TCOMREARIIT2EBE 2T 2.
4.2.2 Fa—z EICLL LMAHBEORE
(1) Fa—xUBR
D, QU D, e, Bt Fa—R UM, Bt Far-FVEE BLFa—F 0
PRt Yy X5 (=L DY =0.D""e=00k B <)o
Bt F1—x  HE DN, Bt Fa—F oI DY EEIHY RN

DUV DU PP =P e (13)
CXoTREINZMEN, GTMOBEtF1—FVHERATHE (BOF21—F U BHRIMHTOH
DET D)o

(2) Fa—Fx BEH
(12) A»5. Bt - 1 Fa2—3VEREFELF 1A VBRI THRERE Y ¥ 7ROM I
. HFT)—t O FHAADREBTZI LDV D, WP ZEE, CThAEHRTF K
CRISELELtBHOF 2 —F VBOBEELERTRTH S,

S5 —BFa1—RYEFNICE S A AL ORI — R (RO B8

MEIZGTDRE2E. M 30&3, ~HFa—FPEFNVE, BYRXT 4 v 7 HRHEMBRICL
STEBRERD, FBRNY, tHBACRF2320h7 Y —HOTHAMLET, #id s o
g (GTD) K-> THAMEIAT WS, t+ 1KRIER2E, ThPAAACEHT S (FBRD
M), zOER, MEOE2H - = LA HE G, tHAAKAONETCHVILRZMES, JOZ &
R HA FERMETE LD LA HEEDPREIBIEBRAELTVD, ZOLIE, —KFa2—
ZYEFNLOHAER., chETLELVEVWDRTEE M+ %) F &% land use frontier DB EIIC X %
FHRAEL LV ERNERICEERERNT 252, TRRIE - PRHZEIZIEHTELL
SR BIETHB,

Pt: Land use ratio

in the year t
Land use calegory
in the year t Ugs
U: urban :
A: agricuttural —
F: forestial 1 ;

Pt+1. Land use ratio

in the year t+1
Land use category

in the year t+1

U': urban T T —GTD

A': agricuftural Pt+1 — Pt (difference)

F: forestial A @
AU—AA AA—AF

] | I I I
O: BB (Hzemt) iR
@ M22BHOR
Q@ BmIBHNTR

>GTD B 4 YIalL—>3avyOREN

3 MR O AR
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HO6WE 3AHFIV—FEFTNVOYIalL—YalGR
6.1 3HFIV—EFNVOAMEST
ChETUEAEISCHEN A M, M LHAA, At LR AO 3 AT IV —EF IV,
Z2COEO LA HEEZ D LCRVBHUTHIOEANRMNBEILH S, LALINLEOHFIT) —F
FLCeE. GTDRERELET L., 22T, FHROLHAMABAISRCHLTGTDRLICEhETE
NHLZOPLVWISBESELS, GTDIR., H2 LMAHEBHRCH L, ZORE A HORE T L&
OO AHOEEEZAVWTR (11) KL TEHEIh D, ThERERIINT 2 - HEOFHTH D,
BEokhFIdV—OGTDRLTRAEEZDNIRA—INERZEHICTERV, LEN>TELR-
FGTDRE L&, MMEYEHEEYDOL I REREH I, COBMFRPRIVEVERZ L DI &K
EhTW5, $bb, RUHMBENSZFACBNT, #57dV)—0RE>7=2GTDIEK, ZOEHN
SRA—HFDERBIZEHIITERV, LEDPSTZRALEZhEEHELTVWRVWESEZILN D, &
OB >VWTO - FOMRERZICE., MYRMEI AT LAEHRELY Ialb—2aryeBIRo
T. EFNVOEHERARTHLIODENTH %, TOHHNOEDHIZE, EBOGTDHENE I BT
) —EFNVERARDLILIE TS, SHLHERAULEOWF TV - BOEFIVHEESL., TOARER
3HFIY—EF NI E->TIRBTRTH S, ZOHLRETE, GFHOEHLEHOMEBS VT v
Z1RERKCEEIPRVIELET S, EEEHAAOATFTIV—-FS L, HAWNIZARE LT E
KETHhIPATVEIN, CHhOEARNBTEHNAS D, HNE2ERLTERT S, 2L B1LF
2 — 3 M D" I DR RET B,
6.2 YIal—aroORE
M DIST R —FiE, a'=5.c'=2.a"=4,c’=1,a'=2.5,"=0.5, & L. HEERFE, ¥ Ial—
LayERIASKEE (FLiE MTMMEI 41 3) oftikz3 s, FzAR-FLO
10X 10=100 DK FAd HHif HBRUATH 2 100 MR OMNEL T2 (K 4). B 1ET, B2
fi, S3LHoviEEh2zh, ETOWAZEME TS xy BET (4.5, 45), (2.5, 1.5), (65,
45) L. &AL, ¢=1.0,0:=0.9.9:=0.8, THZHEE%H Case A, THEHLH 1.5 FHRLIESE
&, qu=15.q.=1.3,q5=1.2,% Case BL 9 5%,
M 5Ak., &, B, Mo 3 oD EHWAMALERE PY(U). PYA). P& L., ZABETEL
oM, M 5. Fa—3F EBIOMN—TABEDY 4 —N—HKIC L2 LHF XS T AR
ZHESELEDLOTH %,

JWUMEMO S 2~ 4 M- b =7 ARBET 4 — s ik
WA L EES

WARATI (] Wiz, 2779~ BB R ANTHRRLTH S,
ERERRE & 2o LN L ¥4

O{tm) 450 1A

D(12) A

D123] ek Fi ]

@21 mEHE RE

@13 MM HT LT R

B2 ] ) FA

D231 mik by

B[22 (1) HIR

@(23) bk Hip amE R

BZIHREHE 202 .

[sTEAly LT T 9
*1AE 0[%]&(5)4«5 fanzs

IMEERT <P, P P> < rasnzam DR Il

MRE S (. LL.5
@2 S213
WmE | MBS
231} | w2
K——<p et R AEs
P+ PI+P>=1 @izl < 18213118 > < 165125012 >
HmER amEn
AME S ey Rl AME S
&2 ) {3 )
w2MA KIMA A

M 5 #bii. A, Mo LR LR =ABIERT
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(1) CaseA

B 6lk. Case ADF 21—V, BAP P —FXABED A —N—FLXXL2LTMAMAXSTH %,
ZOBAE. MECHESHA (1 2K2) BBELIHBHOEALOACHFET S, ChEBE1Fa—% >
Bed -BMTAHD, Case A TEHTOEZBIDPHEDARELRVWIELERLTWVWS, 3OO MR
Wy#H BT - RICHEK="HESHNE (123X4%) thh, ZORABEICHL, BMyEBIDOFT
ot RERAEE LD Z2ON. B _HEGHNH (23X4) THD, Mibek—EMNAH (3K
B 3 ODBIIDLITHIPIEEETLIOATH b

(2) CaseB

M 7T, Case BOFa2—F VB, BIVF—VABIET —N—HKICL2THAMAXFTH .
Case AT, BLEHEE 2B D ICHVIICHEL L TWED, SEEEHTR 70— VHBEHA,
HEWICHET?, BEI1HHEEIHFHIHIEBTHI 70— NVIZL>THEBLTLE> =, 24KER DD
HO2HIE, Case A LEULTED, PEDVI DD HIPSBACRDIIFEHEIM KT S5, &
AOD1SEREZ. AW THMAMRAOCHEEZ LT LB TAATHLEZD, 6oL & RERHPRIEI.
BE-MEERZEACEVSD, BENTMAMBAZERLEZLEH>ELEWVWEBEALD, KllD
BT 2E3IF2— 2V BE BELtOoBEERBICRLIOALR>TWE, A HESAH (1
2X5) DRBIEHBRL, FEEIDOHTOREAMEZEBLTCRBIES IR =, EELZORALD
HAMK-EESANA (123X & 2hEEHERET. B LAISITAMOBMK _HESGR A (2
X)) COBMOMNY > IR EELTWD, TOMDAEEMBIE 1 AAEZROTINRTEMK
FEANA (23KXK42) THH, ChAHERAARTH 2 ZLICEPDI PRV, LEN>T, Case A
TRH123XDE23XADERATH >ED, Case B TR 2K & 2 3IXHERITRIELD

HLENZEWVWZ B,

i |
I . B S Juj 32 32 :2k 3 :\., 3 Fa— k- |~—~-vzﬂf1E04 e
I AR T [T [Ty EeRe £ £ EMMAM (Case A)

3 J 22 32 32 azjr'—z) 32 32 3z 32 (Eep TR [ ] li"é.'%)
— ) ~ (12] : £RMESFA(1>2)
S ﬂ:ﬂ,, oL ENENE ] 23] smmsiRaMma>2>3)
32 32 —:} =y (\z‘ o [F} i‘osu) zu: a“ a2 [213]: M EBrRIRSFIAE(2>1>3)
32 nf- EE) 2:|E ur 13, ‘ zu. zu. 3 3z [231) - mprapiR&FIM (2>3>1)
2 N T Y (23] © MAKESFIA (2>3)
32 —zj n‘ﬁ“?'ﬁ\ FEY EDRE 32 a2z [32] : 4 RIBESRIMB(E>2)
32 211,""1;:-- .I;:I“t :n( 3 32 32 32 32 (3] : #6FIM (3>2)
i [<0.0m |7 | T (7 2 —FSOMEFIZRANRERED)
32 \ z:n“~ 123 12 '_- 231 EE) 32 EE) L:j 3 T : ; 15 =2 _* ‘/’E#

3z :?l EZE) :ufu 37 37 ulf-:... 3 Tis: ®1.5Fa—+& R
Ly 1y T,  W2Fa—A R

B 6 LTHMAAXTOER (Case A)

;Htj 3z n( 32 32 32 32 az\ 32 3z Fao—F @l F— REED 4 — < —
32 37 y F3) F3) 23 7 n\_ 32 32 AL A A AS>FHE (Case B)
32 _:yr EQ) ‘%T 1 73 23 -D 32 (W TR [ ] 2R
i ) N S L 2y [T 2] merafma>2)
37 33 j :j ELl 1 EIE) zn'.‘g;:\ 23 (123] . EEMARIESFEH (2> 1)
) ) B 0 1 o i P RELEES B s\ Sy SRV C IS [213] : MAEBHRIZAH A (2>1>3)
T <1.5> <1.2> [231]: mREBIRS-FIA(2>3>1)
T NN P DI (23] 0 makiBAFIA(2>3)
23 2::5 213 :B EQ X f EXE] 1\1'7'/ 23 23 [32] . **&7&.‘%*“)% (3> 2)
R :’-2‘13( uT" 2 zn:’-.z;__ z-:-‘ 2; ED FT;—T (3w AA(G>2)
i S Py > (5 =) — B DNAFF I A BILRA D)
F2) -\‘_n‘: 12 T — R BED :y 327 37 32 7V Ml Fa— R
= "—‘zue EAE N IE) f' 37 LTF 32 32 3z s2 Tis - W15F 2 —F MR
R To (M2 Fa— R RR

K 7 +THAFAX2ER (Case B)
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6.3 GTDRtTODE
D”®@@ﬁﬁuéwmkuD”tx<Mt%%%ﬁioé%fum@@ﬁﬂﬁ@55\wfn
@7—2?@%7%E&t6@@ﬁbfﬂosﬂ?@£%fﬁ&?5 '

®71H GTDSHEL A EORMK 1 R

7.1 GTDoX:HTAHERX
tEpZrd. 3NFTI—EFNDO2O0OF 2 —F Vil DL DY, FHAMOL OB
T EMEI EEEVEE ST NG, TIT, COMEN BT HL0IANEFR DL, EOL
S EHNA DD EROTHES . —BF 2 —F VHBTRRALEGTMEL ST, —HF 2~
FUHEBOEERRT DROEFELE/ L.

InP*-{(1- 8)InP'+ SInP’}= 7 +{(D7-D'"%)-(D”-D")p T (14)
d:(cl-cz)/(cl-c")((cl-cz)2:‘,(cz—c3)0) Ear) (15)
77=1/{1/(c'-c2)+1/(c2-c3)} ((c'-¢%) L-S)yo@MmEy) o e (186)

Tbéo:@ﬁ@m<o@®%§&%%%W@?%ﬁ\ifo§®i@ﬁ§@héo

7.2 GTD%HEH
Eﬁ?é%l—i)%%D”tD”ﬁ%ﬁf&éltt\MT@ﬁﬁE(Eﬂ)ﬁﬁEb\%ﬁﬁ
RMT B EEEMBETH S,
MF{U-JNM*+§MP?=WUY%D”0 ------------ (17)
(1) GTDEHEMKR
GTD%@ﬁﬁMWK&ﬁTétw5:tm\GTD%ﬁﬁEﬁ
InP*-{(1- O)InP'+ OInP’}= p(D%-D%) (18)
tﬁ%@i%haocwzt@\1$®ﬁ%%#ﬁﬁ%éhétm5:t?&éo%b%@sﬁ%j
D—EFNOHME3 R, SRAERIHB LTV Do
Yok, HEOLEEME. PP Pl KED, ChAEMEZLEEDLTVD. ThERART
5@ﬁ3ﬁ@%ﬁ%?bb\ﬁ@B&ﬁ%ﬁW@B%%Eﬁm?%2&%%%%?&6029®GT
D\D“tD”ﬁ\1@2&ﬁ@ﬁﬁﬁﬁﬁbt%bm%%%@t%i%:tbfééoWiﬁM%
f. p=D" #RHZ L. LROGTDHMEARAD

ML, X HEEBEN LR LHEEE RS, & s cabt - Dougias B
MR < ECEThoT, T LMD AN A pr=ats () ' (PY)
EREMNE 1 THB T L ERKLTLEDTH . amgmnn |
COERYOLS R ERAANSTESNEODASTH PRV,

I3, %2R P

(2) GTD%MEARER
InP*-{(1- §)InP'+ OInP’}= 7(D”s-D"%)
............ ( 1 9 )
OEDEEBALBE, WUOEKE > THEEH
ekl d.
P=e*(P)(P)°. (A= 7(D"-D"%)
......... ( 2 0 )
CoEFRRR, I/ OEFEOBBE LTAIED
h % Cobb—Douglas T BB T % . Cobb— Douglas p?
MO OBRAOHEMEERFFACHLTHTS
ZrwW3MHETHH., 2OED. TRHEX 8DLD

GTD#MER

X 8 GTD %o aN
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BEMETERIND, COMEO IMEFEFHNOIMBICLZ D ON, IMEEEHRNTOGTD S
HmCthRs RV, THEEIEHA»S 1 -2 I#HELTHEL, H2HEHHAZI»TOHORE KT
LT, 2-3BUHELRPSEIHAZEET LV IERE2LDEEZBR S, EELEBDIS
A=K RARTHE D=-co (BL1HK) DPOBELIOTHERL D=0DPLBELZ2OTHEEIVE, M 9B
LUK 10 . 228 Case A, Case BIZDWTOEEHETH L. THMAAHNG T D HEHE

B> T1IRANIIEBELIATWEZ EDDbd D,

F#y

i&‘]itﬁ!*‘]ﬁﬁ

3 MG MR T+ PN R M, (Case A)

1) F o2 bIEEY 70, @RiE GTD W

2) Fa— AW b AMEY 4 — S — BRI
kB tabimsm

(12) : SBMREHM(1>2)
(123] : #SMARIREr#IMm (1> 22> 3)
(213)  MARARIB G419 (2> 1> 3)
(221): MARSEIREH M (2>3>1)
(23] © mAkiBAHM (2> 3)
(32) : cMRAHM(3>2;
(3] (M) FIAGB>2>1)
3) GTD SFHiehm Lo
D=0

T WLt — A
Tex ! M1.5% 2 — KA
Te (M2 2— 4R

f
S¥xv

B+ th ¥y FR

P2
R ith 441+ wh R AR
o -4

9 THAMARSO=ZAEERERTER (Case A)

3
o
¥

el
AT R L h R R
33

3 MR B T L HRR 2 IR (Case B)

1) Kb @ 7, @Mz GTD S{idtsn

2) $a2—2 M- L —TRHBET 4 — s — RIS L B
BR LUV

"o}

D=0

(1) © 68O FUAI (152> 3)
(12) . wRBEFMO>2)

[21]  mass M (2> 1) "
[213) . MUBMRA MM (251> 3) .
[231] . MAcEBatarR (2>3>))

(23] : MMM (2>3) L
(32) . HMBAFIM(3>2)

(3] MU A G>251)

3) GTD w@msMl- o 21 ® (213
D=0 .

T M1t xR
Tis ! WI5F a2 — A MM
T: W2 42— RN

23 T, 32

2
' P 3
%Mit@*‘lﬁﬁ AR 3h i + tth F B
WFE

TR

B 10 EMAHAXSO =AEERRER (Case B)
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H 6 Constant Elasticity Dynamic Equilibrium model of Land Use
#1JH Derivation of the CEDEq-LU Model ‘
In a very elementary concept, in a closed system land use production function can be formulated by

the following two equations:

q(i,t) = x(i,1)y(i,t) ¢y
zx(i, =L @)

1

Where:

q(i,t) :Quantity of output produced of i-th land use at time ¢

x(i,t) :Areaof i-thland use at time ¢

y(i,t)  :Productivity of i-th land use at time ¢ (such as in terms of yield or land rent)
L : A fixed total available land area.

Yield is defined as quantity of output (in physical unit) per unit area. Land rent is defined as quantity
of net output (in monetary unit) per unit area (Puu, 1997). Therefore, if land use productivity is measured
in terms of yield, then land use productivity dynamics is a reflection of land use technological dynamics.
However, if land use productivity is measured in terms of land rent, then land use productivity dynamics is
not merely a reflection of land use technological dynamics but also dynamic of prices. Further, we
consider that land use productivity, y(i,t), is Sustainability Index of Land Use System Dynamics from
within Its Supply Side. This is a measurement of minimum necessary effort of a corresponding society
from within their supply side to dynamically ensure equilibrium condition between supply and demand at
the most possible optimal level.

In derivative forms, Equation (1) and Equation (2) can be written as follows

dq(i,t) _ de(i,t) | dy(irt)
q(i,0)dt  x(i,r)dt  y(i,t)dt

&)

dx(i, 1) _
E_dt 0 @)

Equation (3) tells that the dynamic of output quantity produced by a land use is proportional to the
dynamic in its area changes (land use extensification vs. land use conversion) and its productivity changes
(land use intensification vs. land use degradation). Equation (4) tells that in a closed system extensification
of a land use implies in conversion of other land uses, so that the sum of area changes (extensifications
minus conversions) is always equal to zero. This equilibrium condition of land use area changes is in sense
similar to World Trade Balance of Products (the sum of export-import of products among countries in the
world) in International Trade Theory (such as see in Mori, 1996)?. Without this equilibrium condition, any
modeling of land use changes will result in impossible estimates.

Assuming that the dynamic of supply of goods and services can be explained by the dynamic of
output quantity produced by land uses, and a constant elasticity model (Gujarati, 1995) holds for their
rclationship, we can then write an equation of supply function as follow:
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0; (1) = a] [ (gt )" ®)

Alternatively, we can write Equation (5) as follow:

0s(1) = a, (9, )" [ [ (a4, )" (6)

J=i
Where:
O, (t) : Quantity of goods and services supplied by a society at time ¢

a, : Constant of supply

a, : Elasticity of supply with respect to quantity of output produced of i-th land use
(i denote a referenced land use)

a, : Elasticity of supply with respect to quantity of output produced of j-th land use

(j denote land uses other than 1).

In a derivative form Equation (6) can be written as follow:

W00 _, ) 5, 0 o
Q,(1)de q(i,t)dr & 7 gq(j,t)de

Substituting Equation (3) into Equation (7), we get the following supply equation:

40, (1) =a,.( dx(@t) , dy(it) ) ) E“f( dx(ih) | dyg;,t)) &
0.(ydr ~ “\xinde” yinyde) &\ x(jyde y(j.ryde

Equation (8) tells that the dynamic of supply of goods and services is proportional to the dynamic of
land use area changes (land use extensification vs. land use conversion) and land use productivity changes
(land use intensification vs. land use degradation). Actually, current mainstream economic theory (such as
in Nijkamp (1986)", and Puu (1997)" ) postulates that capitals and labors (for some, even reduced to only
capitals) are the only fundamental common factors of supply of goods and services. However, here in land
use context, we assume that area and productivity of various land uses a society have, are the most

significant proxy variables to the fundamental supply common factors of capitals (and labors) in their

economy.
Assuming that a constant elasticity model can also explain the dynamic of demand for goods and

services, then we can write the following equation of demand function:

QD(t) = bol—[(D(k’t))bk ©)

Where:
Q,(t) :Quantity of society demand for goods and services at time ¢
b : Constant of demand

0
b, : Elasticity of demand with respect to k-th factor of demand

D(k,t) :Measurement of k-th demand factor at time .

Analogous to the elementary concept of land use production function (Equation (1)), we further
assume that each demand factor can further be factorized into its magnitude and its correction factor. This

term of correction factor is referred to various conditions as follows:

27



(1) In case of consumption demand, this is referred to consumer efficiency (tightening consumptive
behavior);

(2) In case of derived demand by industries, this is referred to industrial efficiency (betterment of
industrial management or industrial technology);

(3) In case of derived demand by service and public sectors, this is referred to institutional efficiency;

(4) In case of speculative demand, this is referred to tightening speculative behavior; etc.

The correction factors can further be considered as Sustainability Index of Land Use System
Dynamics from within Its Demand Side. This is a measurement of minimum necessary effort of a
corresponding society from within their demand side to dynamically ensure equilibrium condition between
supply and demand at the most possible optimal level. By introducing such factorization of demand factors,

then we can modity Equation (9) as follows:
by
0u(1) = b [ ] (€, (k1) F (k1) (10)
k

Where:
F(k,t) :Magnitude of k-th demand factor at time ¢
C, (k,t) : Correction factor for k-th demand factor at time ¢.

In a derivative form Equation (10) can then be written as follow:

dop (1) _ Zb"( dC, (k.1) N dF (k,t) an

Op(t)de C,(k,t)ydr  F(k,t)dt

Equation (11) tells that the magnitude of demand factors (e.g. population size) may increase, but
quantity of demand for goods and services may not change when their correction factors (e.g. consumptive
behavior) decrease proportionally. Contrarily, the magnitude of demand factors (e.g. population size) may
not change, but quantity of demand for goods and services may increase when their correction factors (e.g.
consumptive behavior) increase proportionally. Examples for operational variable of the magnitude of
demand factors are price structure, income, population, etc. (see such as in Dahl and Hammond (1977)%,
Pindyck and Rubinfeld (1991)”). Examples for operational variable of the correction factors are: believes,
sociocultural values, wealth, tastes, demographic structure, institutions, knowledge and information, etc.
(see such as in Sapp and Harrod (1989)", Saefulhakim et al. (1992)®, Saefulhakim (1994)”, Pindyck and
Rubinfeld (1991)%, and Gujarati (1995)”). However, assuming constant correction factors, then only the
magnitude of demand factors influences the dynamic of demand for goods and services.

Assuming equilibrium condition for supply and demand, a condition for a simultancous

interdependence among supply and demand factors (Gujarati, 1995)%, we can write:
Os(1) = Op(1) / (12)
In a derivative form Equation (12) can be written as follow:

dos (1) _ d0y(1)
Os(n)de O, () dr

(13)

Substituting Equation (8) and Equation (11) into Equation (13), we get:
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a_( de(i,t) dy(i,r))+ a_( &(j,1) | dy(,-,t)) )
\x(i,0)de  y(@,0)dt) 4 \x(j,t)de  y(j,r)de

Zbk( dC, (k1) dF(k,t)) (14
C,(k,t)ydr  F(k,t)dt

Alternatively, we can rewrite Equation (14) as follow:

dx(i, ¢ dy(i,¢ dx(j,¢ dy(j,t
o L0, BCO) 5, (EGD BGD)
x(i,t)de  y(i,0)de) & \x(j,0)de  y(j,¢)de
dC, (k¢ dF (k,t
k~—f(k ) p D (15)
Cf( ,t) F(k,t)dt
Equation (15) tells that for a sustainable condition, an increase of magnitude in demand factors (e.g.
population growth) should proportionally be followed by any combination of the followings:

(1) Demand side aspects (derived from the rate of correction factors):

(1.1) Improvement of consumer behavior (tightening consumptive behavior): pricing policy, and
institutional policy;

(1.2) Improvement of industrial efficiency (betterment of industrial management and/or industrial
technology): pricing policy, technological development, and institutional policy;

(1.3) Improvement of institutional efficiency: pricing policy, technological development, and
institutional policy ;

(1.4) Tightening speculative behavior: pricing policy, and institutional policy;

(1.5) Controlling the increase of magnitude in demand factors, e.g. population growth control: family
planning policy; etc.

(2) Supply side aspects (derived from the rate of area and productivity changes):

(2.1) Area expansion of the necessary land uses: pricing policy, land use extensification policy, and
institutional policy;

(2.2) Controlling conversion of the necessary land uses: pricing policy, land use conversion control
policy, conducive spatial arrangement policy, and institutional policy;

(2.3) Improvement of land use productivity: pricing policy, land use intensification technological
development, conducive land consolidation, and institutional policy (e.g. land ownership and
tenure system development, conducive agrarian reform policy, etc.);

(2.4) Controlling degradation of land productivity: pricing policy, land resource conservation
technological development, conducive land consolidation, and institutional policy;

(2.5) Rehabilitation of degraded land: pricing policy, land resource rehabilitation technological
development, and institutional policy;

(2.6) Reclamation of naturally incapable land: pricing policy, land reclamation technological

development, and institutional policy; etc.

Rearrangement of Equation (15), we get:
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W) b WD) G djin)
x(i,t)dt Z a; F(k,t)dt 4 a, x(j,t)de

b, dC (k¢ ] a. ;
a, C (k,t)dt y(i,t)d “a; y(j,t)de
Let use the following notations for the elasticity:
% B(i, k)
a,
17
. a7)
-—=a(,])
al
Equation (16) can then be written as the following two equations:
B0 9 ) SR 5 o S0 o
x(i,t)de F(k,r)yd: 4 x(Jj,t)dr  6(i,t)de

de(i, 1) .oy 96, (k1) t) dy(j,t)  dy(i,¢)
6(i, t)dr 'Zﬁ(” C,(k,t)dt JE (b ] )y(j,t)dt y(i,t)dt) (19

Where:

6(i,t) :Aggregate level of society control on land use system dynamics (or aggregate effort of the
society for their life sustainability, dynamically balancing their most possible supply and
demand function)

B(i,k) :Elasticity of i-th land use with respect to k-th society demand factor
a(i, ) :Elasticity of i-th land use with respect to the other j-thland use.

Equation (4), Equation (18), and Equation (19) are the Basic Equation Set for the CEDEq-LU

Model. We call the threefold equations as the basic equation set because we still have possibility for further

development of the model, such as into the followings:

M)

@

)

We may consider that demand for goods and services is partly supplied by imports from other regions
(countries), then the dynamics of interregional (international) trade policies may have significant
influence on within-regional (domestic) land use changes. By such modeling development, we can
simulate how to compete and how to cooperate among regions (among countries) to ensure a mutual
betterment of interregional and international (global) sustainable welfare development.

We may also consider that a reference region (country) may be divided into some sub regions (states,
provinces, prefectures, or districts), then we have to make some necessary modification on the
equation set. Parameters related to local land use productivity and local demand factors may vary by
sub-regions. Land use dynamics at a region may affect and be affected by those of the other sub-
regions. By such modeling development, we can simulate how to balance between national and each
local policy settings to ensure a betterment of equitable and sustainable welfare development of the
nation.

We may also consider that our regional units are not administrative units but of functional regions
(¢.g: Sub-Watershed, Agro-Ecological Zone (AEZ), etc.), nodal regions (e.g.: center(s) and
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peripheries), or homogenous regions (e.g. land unit). To explicitly acknowledge such regional/spatial
characteristics, therefore, we have to introduce spatial variability and spatial interaction phenomena to
the model.

Analogous to the theory of gas in the physics, the model can be illustrated as by Figure 1. Here,
production of land uses is illustrated as volume of gases in a segmented cylindrical tube. Different segment
of the tube contained a different gas. The tube is permanently unchangeable in its diameter but changeable
in its height. We illustrate the demand factors as a lighter at the bottom of the tube. By burning up and
burning down the tube, then the volume of gasses will change accordingly. Since the diameter is constant
then there are only two possible ways for changing the volume, i.e.: (1) shifting inter-segment borders: as

an illustration for area changes (conversion vs. extensification), and (2) shifting up the height: as an
illustration for productivity changes (intensification vs. degradation).

Visual Mustration of
The Constant Elasticity Dynamic Equillibrium Model of Land Use

radins (=r)
e

Base View

pACH)

¥3, 9

P
e radius (=r)
constant over time
rotatable on the fixed center
Volume:
= Notes:
9540909 x(i, 1) : Area of i-th land mse at time ¢
y, t) : Productivity of i-th land use at time t

Equillibriam: F(k, t) : Quantity of goods & services (k)
At any time of t, demanded by society at time ¢t
Sumofq(,t)oni= q@ ) : Quantity of goods & services
Sum of F(k, t) on k supplied by i-th laad use at time t

Figure 1 Schematic figure of CEDEq-LU Model
$ 23 Parameter Estimation and Simulation of the Model

For the purpose of parameter estimation and simulation of the CEDEq-LU Model, we integrate the
basic equation set onto ¢, and the following land use system equation set and boundaries are resulted:

Inx(i,t)= Z BG, k)In F(k,t)+ 2 a(i, HInx(j,t)+1n6(, 1) + k(i) (20)

In6(i,t) = Z B, k)InC (k) + Ea(i, Nny(j,t)-1n y(i, ) Q1)

E x(i,t)=1L (22)

i

0 < min(x(i)) s x(i,£) < max(x(i)) < L (23)
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0 < min(F(k)) s F(k,t) s max(F (k)) (24)

0 < min(8(i)) s 6(i, ¢) < max(6(i)) (25)
0 < min(y(i)) s y(i,£) = max(y(i)) (26)
0 < min(C, (k)) = C, (k,1) s max(C, (k)) @7)
Where:

k(i) : Constant of i-th land use, j is alias of :

min(.) :Lower boundary for the corresponding variable

max(.) : Upper boundary for the corresponding variable.

A constrained least square parameter estimation procedure was applied using GAMS -General
Algebraic Modeling System. Due to data availability, in this first parameter estimation we used only time
serial data of land use with 5 categories (FAOSTAT-PC: FAO, 1991)'%, real gross domestic products (BPS,
1997)!), and population (BPS, 1997)'). The land use categories are (1) ARBL: Arable Land, (2) PCRP:
Permanent Crops, (3) PPST: Permanent Pasture, (4) FORW: Forest and Woodland, and (5) URBL: Urban,
Non-Agricultural, and Other Land. Actually, data for gross domestic products and population serially
ranged from year 1960 to 1995. However, they are constrained by availability of land use data ranged only
from year 1961 to 1989. Therefore, for only this purpose we use a same serial data for both i.e. from 1961
to 1989 (i.e.: 29 serial samples). Actually, in micro-economic theory (such as in Dahl and Hammond,
1977%; Judge et. al, 1988)'?, common factors of demand for goods and services are income level and price
structure. In public spending (Pindyck and Rubinfeld, 1991)®, population size is also considered a
significant factor. However, here for simplicity, we assume that real gross domestic products and

population are the most significant aggregate proxy variable for the demand factors.
For simulation purpose, we set baseline for the dynamics of magnitude of demand factors, F(k,t),

to follow the saturating growth model (Crammer, 1991) *as follow:

AED k) F k. t)w(k) - F (k1) white lim F(k,1) = (k) e
Or

_ w(k)expla(k) + b(k)1)
F(k,t) = 1+ expla(k) + b(k) t) @
Where:
t : Time

k : k-th category of demand factors
F(k,t) :Size of k-th demand factor at time ¢

w(k)  : Saturation value (ceiling parameter, resource limits) of k-th demand factor
n(k) : Growth parameter of k-th demand factor
a(k)  :Logistic growth constant of the k-th demand factor

b(k) : Logistic growth rate of the k-th demand factor.

32



Quasi-Newtonian nonlinear parameter estimation procedure was applied for parameter estimation of

the saturating growth model using data of real gross domestic products and population serially ranged from

year 1960 to 1995. For the simulation we set two scenarios as follows:

(1) Until when the dynamics of land uses will be able to support economic development of Indonesia if

there were no further significant improvement of social efficiency and land use productivity? (i.e. set
0(i,t) =1, find optimal solution for F(k,t))

(2) How much land use productivity improvement (under land suitability constrains) will be needed to

ensure a sustainable socioeconomic development? (i.e. set C,(k,t) = 1, find optimal solution for

(1))

(Sunsun Saefulhakim)
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BTH LHMAEEIHELTHET
HUE TSNV (1) (WEMBALE, FtbE, ERBE, ARECERN)

1.1 AEOBE
ASTRE2ELEITCHECEAIA TV S LHAMAEEAIAELTIFHETNVEZNIEED
CEREPHOFERCEET 2 FHELOMEASTOBBELERD, R—R & UTHV % LA R 2H
SIS 20km BT 2km LAV O EHFIABRA v aKEBRET S, REFHEFTVOERY
R Ty g, PESEBIUCT —RRY T 4 Hih O E AR (B 200km X 200km) 2B
% 2020 ERO THAABEK (Avyal) THb. ChEOREERT BT @FOMHIE T
PEEPHNOBEEZBIE. V- FROREADPMLETH D, TV ORBFHPLTLLERTR
WHEIEBWTZD LS A EBET LD, ROFEHEZILTE
) EntA AL ZOTREOBEFRE, EERLOUKRVIAATET NVICHALAD,
1) 7)) CBITLBERERNTEIE, ThDBEDAT =)V ARVTEHEIIIEET %,
W) AORSRBREDOEATEIE, BMEOHEOBRRETEZIETMAT S,
) AALHEO FHAAZALZOLICRSNE AT L) XLAKCERB L, HAO LA AZL
T AMEOREEEMNT 5, D
PLEDEAFEIZHV, 2km A v 2V VO HHAABREPHXEERT 2. O FIHIEBERK
DODEDTH 5
Y R—XeRDBEFOTHMABRK (2km X vy a) 2EKT %.
£) HIN LA AMO L&, REAE, K- B8 -XRamScESE, ERtHAMMHLL
& Z @ Driving Force ZB] 510 U, @EO LA HE/ X H = X L OB % 1 5 7 B
MTERBRTBZHVTTIVEERT .
M) 4) OREEEETZ. BROLHAHELDOL F ) FEH#H L,
) 4) OBBEFNEY) OV FUABEIL, BEFHINDZ LHAHEMA D =X LORE
HEMBSRHEENTCEATI2ELTFHUMETIVKEERT %,
) 7) o+HAABRKE D) OELPHMEF VBRI LMAA S AELEZS I 2V -2 3
YU, BkoT R AR TRINEERT %,

1.2 THAMARRELFGNETT VR

tHAHEEO Y F ) AR, BRAPEFECEB T E TR A HEROBEGR L LAMAZAL L
Driving Force Db bR ED bR HIZ <<, ZADZZXLDEBERERETZ2IDPTTHI LV,
ZZCZhO0OEEZLP VDT ERT 20, E2ERCE I T RS @O LA &6 E B
MEARLE. ChoORIIBWTAHNEEREFZ, ZORIEHEGROBHEE, TLTHEEDL
MAAEOMKEZ £4, YBRNL, b2 LMAAEOEA (+) ettt HEORD ()
ROV T WD, 2OESI, MEMOEREZRRETEZEFVEBVWTRE, BRoz tHAMEOD
Mo HEF. oAl HES O THAMABOBREOL L ICHART 200 2IRT 5 I LA,
PODPEETH L, MAZOBOMANIE, BEOLHARELOHPEFTVELTE, £ hH
PERBIDZTCHAIEMOPMEFTNELTLHVWAILDNTE L,

THAAZMOA DX LEIOLIREAMTERET S I Lk, YXbHO LA A ELOK B
REMEHT LRI TR, BB oMK OBEMPMELEREME LTH, FLEAMBICBT D
THRFAEMA N ZZLADEBRRF T2 LTCOEMTH %,

1.3 YIav—¥av

SHF YA BRI EO THABABRFPHNEERTAEDHOY IV —Yay - T OT T A
HIMSIM % . DOS-BASIC THI% L/=, DOS-BASICZEEFHF LWL L2 -V ZFEPL GISEHTNT
FIEDHALLTVED, F—rEH1 AN PEEUTORAy Y2 MEMET 2 L5250, BE
BEo%FREEELLT, RBERTH 5,
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HIMSIM DI 2 THAABARKE, EBEESLEA v a2Z0hoRKIMAIHOE
MIZEMFLELOTH D, 2OLDRXEFET DOS-BASIC IZ L hHE FLICERL., MEFDF F
UEKRET HIMSIM 7079420 — RFLETTAEL VW, 207075 AFEREICERINT
WAV I 74 v IEREHARD, ThEBLELUCPAXKERCEE LICc£RL, Bloo LA M
BehEFEtm-fRCRGIhEr2BR AT Y771 VI T 5,

OO S ACRROBEDLD 5!

F-1: R A0#H 32 LHAMAREZAENIC -CBERNIE S,

F2: @ fd s ttblAEE —E& (BF) Mt s,

F-3:F-1, FRo 2 EOHIRNETTTITR D,

F-4: YOO LHAHPEOED tHAHCENETED>EDPEBETER 5,

Foseid., tHAHZELEY 12 —>ale2iARkd ETROERNRLDOTH D, HEAD Hith A
HEARPRIZIBOTZDOEHMED RE N T % (Himiyama, 1996)1), /=72 LBRERKBV O V) R 24K
BRI DB TERVWVREDAHEH D, SBFICUART I RMEDBH 5,

1.4 Xr—noREOH N

£lIBWT, THAHZLOBEREZRT I, ThABEDAT VL NNV TCEEDIPERLE, &
NG H b (REMIE) 0BT 3 1930 FRUBOER IMAHERE ZOERE2ELHEHDT
Hb, ERE LTERAO, b, WEEZHRD LIF, Fh2hoLHAHELEICI>DVT, ROEEL
EZLNBAT =N ANV EBRLUE,

EZ S B 2E (National). & (Provincial), & (County) D 3 DDAT — VLV RNV EEZ 5
OHPBRENTHZ (K1), WRHABEDH IO > EMOPVIUANVIIREZEDH DN, ZO/KRIE L
DA =W RXNVICERNTEIEDNTEZTHAELS5, ITCIIT, I2H OLRLVEBESEZI DD
MEEEL2Z, TRCITEHEGOELXCBI 2R -RAORKE2EETZ VWS D FE, HIlEH
EORKEWLSODPORKRBTHERTZEVWIRD AL 2B DBEILGNE, 2ZITREREFDI B,
BEOHRND HFEEDZILIZT D,

TREAZHOHBUIUBOWTEDRAT VL ALUDPEELOPUHOEEIMIIBVES IO,
Z Z T Moellering & Tobler(1972)2h 2 % U 7= ¥4 /g 7 #{(Scale-Variance Component) D% 7 K12
W3 %, b, MXEMOERD AFE2EZERIC, POMDVADPBLASVHBIRKREE 52 2D
CEbh, MXBEMNOED A, IBEATREZAT - NVINLVERET D, RBEBABOBRAIZI OV
T, WA KRN (1983) YOHIBESHEIRE, COFEEHBUEATRCEIRIREF—4 %
B hides 3, FEOL>RHERIEOKESG, ThELTLIEETERV,. LEL., BES
BOBEZFEARKE, F—¥DBF+ 2R BETH->TH, ATV —NVOFEVWIZDODVTDIEHELLTERT
Hd

OKR LX)

2% Xk

1) Himiyama,Y.(1996): Land Use/Cover Changes in Japan in the Past, Present and Future, in “Proceedings of
IGBP/BAHC-LUCC Joint Symposium on Interactions between the Hydrological Cycle and Land
Use/Cover”, pp.30-33.

2) Moellering,H. and W.Tobler(1972): Geographical Variances, Geographical Analysis, No.4, pp.34-50.

3) B ARWER - K 11132 J(1983) © Scale-Variance (BB ) OBEMBEE~DOHA, HiHAE,
35 %3 5. pp.116-118.
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: National boundary -——pScale level 1 1 X 2 =2 units
: Provincial boundary ~—— Scale level 2 : 31 X 2 =62 units
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W21 EFNV (1) HEA

2.1 AHEOBE

ST, tHAHARBORSIBRIFESE (DU F YA VIVEKRK) BRI, MENR
BRICESOEPHETVOBERZTV, I5EE PO LHAHBEHIIDVWT., TENREMLED
HEEZRKAE. TOXIRFHE., BHAOHERMPHESBOMRERZRLECL>T, ZOAKHE
THMBHRERICIFRO LA AICE T 2 ARMEDPHELRINWTWIHEEICHETH D, Y8R
DHEZOERNDPSLF VA RERT I L. SACBEAOMBNRBREZ A ERBLERTOR
kP BLOEDERDbh 2, LU AT, tOBFDOE, LMICMHMETZ2ERIE. FAICM
B o (Ray) OFBERZELONBOBEPRERBAENEL, RUEEBNRBATARERE
MERTZIEDLS N,

HULEI>RFHR2PELTCHEHALUEGACE. Roh=+tHMAAEHCR> EELBEOBMER 2
HE, MY ATEEICR 2, PEOLIS CEHOBKR B ZE I 242 FEHRETR., HEEKD LHF]
HAEEDRYICHREIN, TRICEBT 2R TE. RS> FUOTBEA I &I O E D
ERINZDT. FNOEEIICESWE LHAAZCOR PR, M tRAREICE LS
ALDZBBEIRVEVWSIRADITET LS,

B LT, R 1 99 4FICHEMLE ThE THAH,) BE3IF BIH, EL4HO0HE
A (pp.388-396) BLUHE 2R HO6m B8 WO HHAMAFEAMBEIT, THEFEKEFM
M. L plF X5 (PP.144-171) 2 LE, RBFEEACODVWTE, RPUZ7D LRV NV —70D Rk
PHYL, dE2LOZMOEBNBREETII >V TR, RAZD A/ V-0 LEFHEYLE, £
ELFUZFCESVERES TOMMERIC DWW TR, HEAKEKERDEKDEHY L=,

FRACOVWTR, EHOXBICESWTERERS DO LA AMEE, 32bbikits (forest),
Bt (dry field). %t (grassland). KF it (&R D%z Z@ unused land), &Rtk
% (settlement) O L ZThOSOEENREREIODOVTHRE L =,

2.1.1 ZBORE A
M e R EHOZELEORBEIE DV TR . XPICR AN 2B 2 S X FTHOFIETIT 2o
(1) #$tmEEOHS (2) Mo iR (18 = 0.0667ha)

1949% 1800/5M 7. 56{@EM

1957%F 29295mM

1967%F 506 55#t

19854 6 000 FHt 7. 1 0{EmM

BEDENEBEE LT, 1967—-1985FD1 8EMOELENMBEIT L, HEMIZELTIEL I
49-1985FDI6FHOEILERET S,

(1) #HHoBs:

(60005 — 50655) /184 = 5274/%F (LEMOHMNES 2H#). ZhEFE
AFOIHME (525 * 6.667 (a) * 100 (EHAA—FNV)) /1000000 (F
AFOoicmE) = 346. 684FEAFD/FE

(2) HHEMOBE :

(7. 18 — 7.56{E) /36&F& =-0. 013F /% (1EMOELE0. 01 3F).
ChzEAFDICHE = —866. T1FEA*D /&

1985 EPEFRUIRZ202FFTCRHA40FEMTHE2DT,. COMOEIE. LidEZ 4
ORBLTHEET S, 2B20Fn Ay a1l 20EBEE400FEAFOTCHIOT. ZhThRITHIE
EIEEZRERA Y 2OEBDPEEIN S, ERELIITCREDHABHBIEIPIZODVT, F
HOLBRE D LIIMADPMRET, BANRMKMLETCIIEES Do,
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2.1.2 HEDDOH
(1) #thoHs ‘
346. 684 (EAF) * 40,/400 = 34. 668 4HOEMIGLE,
(2) HWEMOBH

86. 671 HOBLILE,

FFIZH L2050 0FERATOTFRAEIGLETCHNIE. 1985 EPH5205 0FEETIEL65FERM
THDHDT, COMOEMAE, LEBEZ65EBLTEHT S, ZOBA., #HitoBs 56. 3
36 HoMM, HEHOESE 140. 84 HOHOLBPLEELRZ,

riEo 220 LA HEHOHEBELATROBEOZEIZ DOV TR, XBEBRDPSLUTOLIICHET
L EDTEE,

2.2 ZEfomH
2.2.1 SERHEF

(1) FHOETHRBE., F8 (> Fay) 8T —-4~9C, FE (> Fav) EHT 7~14C
THd, 10CUL FOBERRIZ. FE (> Fary) JLET 3000~3500°C, HFsE (> *av) &
HT 4000°CLA ETH B, EEHMIEFEE (> %ay) LT 120~180H, HE (> Fawv) i
T 180~240 HTH 2, EFRKBEFE (P Fay) LML FTELI S LEFE T 200~400 2 VU
wiE (o Fay) TR 150~500 3 U THE. EFRHKRBEIBHOFEFET 14°C, 3000 A — )L
MEDBESEODEVWHTOOCETRL, | EFEELD S,

ZBEHETDPOBREOTITHAHOHMBIZIZET>TFohR0E, BEXBIFZCHERE THE
DHEhEHBOEEMBETRI 2D EEbNhE, bRAUHBFHAOEEREORSIZ LN
., ot oBEERE 000CE ik, HEREOHEM I, MEOTREEEZRE T 5, E/=FiHE
MO ERKE 150~500 3 ) &, LRBEME (FRBKR 500 IVLUTOMBIZBVWTERRL
TRHRAKORKE UTERAEDZMERICRE T2 8EME) C6BL. A7V XBELD %M
POuEMEZL>TW S, $EEHH (1997) FhEoMELy T LhiE, FBEKE 500 I UL TERD
HILOETEMET HHEHOD I TV 3,

2.2.2 B

TCWBHEBINTHIELTW S i (B &, >0 F v > 24T 6400 ek, FE2EalgE I 7346
M BAMEMHEDOI VWL, 2%HiEZEDOSBD 22.44% HBATEERL (FrHy) KBOESLS (Fv >
U), W (¥ F ) Mg, BEK (YU W, WEE (727 X) @\, fLEn, B2E (F H2)
WRENODBFICELE LT T B,

RBHAMCEEREME KD BEAEESM. AP ETHEIEEED 95.98% % 58, KHIE
P (1)) gt - BER (PVM) AEBRXEVETHMXOF 7S A ECHHT 5, BEXXIL
(FoH ) Bdbic—FE--ETHb, KL (Fr¥Y) UBRER—E-BETTH . 1949 FORK
%, EOMBI 2B AL, KRB REABELREBEAKRMEEIIBE > TV D,

Pt mmoarid,. TOBEELEAED I WL, 2FMTAFODH 2 (RugElLtig) CELANICES
TE2ONEYEEZIONDE, KHRDLIDPTHIDOT, ERTHILBIRVWIDET B,

2.2.3 FHmM

HsE (yr¥ay) OFBMMORERIX 7295 HARM > B EHOEMAMIE 61.9% 250 d, —%F
Mitho S bl - FR (1)) - BE (Fy oY) hPHBTHEBEIED KEL, ~ZHEKBE
HED 77.59% &2 50T W5, ZOEPO—-FEMRIBIEIRL (o9 ) EEOERE (2V5) -
fgigk (P27 R) —HERIL (Fryy) LBOEE (NV) BB (¥F o) MRCHHT 5,
CEEMAMIE 20.51% 2O T VWA, EWHEEYH (AVT) - WEEK (P27 X)) —wmoIltEmAIC
BLUOMBABROM AT T T 5,

HARMO TR RE L 3870 TR T HRIMAM. B, EARK, FHEK. BEMKEZATVE, 0D
S35, HMHIE 2285 AT, SFERMKIE EICRIL (FUvy) WAk #EE 1600—2800m O b HHE &
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FTgh R UIARD IR 1300—2600m D HRERAAHEH B ECHHFET %,

FARHOBAROENMIC HEEBVTVWBILEOB PN AR EILTEBDA ) — RV —F¥F VKT
HBEDOT, BMHOWMNAZEHRLEBGICE., 22 TCREAEA) — ANV ¥ F o yRIZHELWICE
ATEONBEYITH S, TRAUNOHBCEIFMOREIELAIBIPATVWIDOT, FIHEBZE X
BLTHEVWDTRRWVWELS D, BLOBAGR, IHFOEEOEWEIA22PLETRETH S,

2.2.4 HElh
HHEMIIHEOHEED S%U LT, fHhs UTAMRTE2IHTH D, BEHEE 7.9 R,

CERBHMIE EICAY, B (Y F ) MR (TS L) mEBOLBICam L, 2Ot
AERBREAKROSIUKREDH 5, “SHEMIE 22, 63% 2L, 2DHH 85, T%LL LA LI 534 L.
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LEO XS RMHE 2 OBREESHEEO LHAAT LD ERBINTWE2 2R 2 DI,
P00 Ao 1 HET MRS POSFLE I BTOXENEE BREEEE (1990 F) OEFE %
£, UL, MFEOROMBEEEIE 02559 LEBICKL, AERMEERSARD D=, D
F O, BEEEL10H b LT 100km? 2 5 300km> D EEHBEHIFAHINTEY, Bl Lo T
AT YD OB EEERIIARERERDNH LI EBRLT VDS, ZITHEDOEBHE X SN
KA 2 &, LA, ILHEE, Wid., EHAREOFED - EFMBOBRT CEBEEERIIN
UERAEAEDPEL NI RNCEEITE, SEMAREDOEI MO R A O ¢ X R R E
MREVHEDPR SNz,
CHhEHPEENCBOWTHBIC X > THBROEERENERZOTRRVIEVWS Z 2 PRSI Y
2HDTCHD. DFEDH, #EP - EFMIMTREBERABELEM MR Z K U TR A LD
<, BPRPEMBEBMBERICLERKI X7 MIEEEFIZ2HAIHZ2DOTIERVE, RAICEI LM
bt SRR RER D DR . BRI A EDIHEANICERI RZbDEEILSND,
1.2.5 SRHFCHITTCOSBORE
PLEizEd e ichol, AOMNPEBFEREICHESPEHOM TS X OE LSO R HE
BlcMd 25 E2, 21 HEMBEOHEO LMAAOHNTEP T, 9 iiEBEEDEHERE
DR ERDPRCEBENRERDEDEFOERNOERPMLETH L, ILICRFRER
HASEHROEFEKED FRDPE—F V- a L DEBNHHEMOPBERIEABICRIETEEL LB
Laidhidioho, #lZ2E, SBEO—-AYDVDODEEAECHBEEBRED LAR2 AL VICRED
ZOMPICE-T, HAINZHEHMABEPHERTEHREIRE L ®ER>TL %,
ChORBEOMP I CEFRPFRIEZREIR ORI O L IC, PEENSHO 2
RFM RO FFEDEE - BNBERREOFMBRBA BRI RERS D,
(LEm )

1.3 BNt Aozl
1.3.1 HBEoMBentfi. BLUTELLDHER
FEIC B 2R ORE S PEKEE, S A D L. 1978 EOL P FE K 99,389,500ha ¢

Horh, 1994 EDZhiE 94,906,700ha LM/ L, SOLDIC, HHBOEEMSEINKICRILSA
T3 hhbo ., HEEEE2AE LTERENCRDTAMEMAICH 5, 1994 ElopBiFsdid
HREANOBMEEEAZE (K1), MR ENDPREITOMEERICMB T 2WiLE - WEHE - #
e - RRE - WIET, WIEBomIE, Rl AOREIEREESELAHE LTV S, MK
BOWRE 1994 EOF—yhoazy, HEAKTRMAN (MELZST) B8O 73.9%10Y
=% 70,143,800ha TR HIE L. RWTKED 24,762,900ha (2£#HD 26.1%) DT D, KH
MO E A EBXMICAZ . EODER LU E MO T E HEX O T ik H gD g
BHEV B LT - WA - R Y - WY LEATEHBO 0% EDNKHETH
%o B, KBEQRBEEZEFOEFPMBSEOBEBII L > T, ELADPHLBA L ERLTETYL
o 1994 EOBMA RS TAEBR I ALER2 ICXhiE, BRI AR ITHEO 248.5%
EREIC, BHOoBHIIPTTCOATELRIEACH 5. 2AMICE., HHAMHEROSOHEH
BROLFHEE RO LTEBENCAH LTS, Jhid, MAESTR -+ %%« B - BiER
COEYMH CEBERVW L S EATRESATVWAILZRILTWV S, LA L, FALHH K%
KO, HEVWEEBBROEPHBR TIE EHAAERIEL Ro TV B,
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X1 HPECBITSZHEBBXHMHBER (1994 F)
R @ERMRERE (1995) : THERAHFEED DESA HAR.

% 213.6~239.8% 135.0~161.2%

E 174~2136% 108.8~135.0%
(M 261.2~187.4% 108.8% %%

2 PEICBI 2HEARKISHBR AR (1994 )
OB EREHBE (1995) : ThEGHEES PEGH HEE.
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MROZ eigh s, UECBREZRBOER L HICEAREZEDPZNSDERE LTREIREE
ERELTVWED, & -BBEORBESRA (ESHE - S8 - BFES - BHEE - EXRE -
BRI YY) BN tHMAHACCEERREZREL TSR, 1949 FOFPER LR, SHiEt+
MAECLIVBRISEIN, NIHAEORZHNEBRLREAKRELZT I LS R>Z, 2TITD/hD
REZEBEIERSBEN> T, BRORBBESM2HAGLETERZNNERICITI DT,
HIGKRMEEEBRILTWE, THEE TR, PEBRREIHESERICE S S BREEFLR
ReHEDE, TOFE LT, HLOBRITHDPERERCOLEETFERPMATIH. BE£OD
~HEHETITS EM MM L -, HEEE 1952 EED> SR EEEA W I, SRS EL
E 1950 EFREBELED S ERAELEALHBINE. GRAGLE THPIABBER Y OEEN2E
HTEB®  -fiAL. RERHRETITo .

PEAERE 1958 FICRFHMBETEHE 2RI EEARAHOAZREZRE L, BHELID
WTHDE, WSODPDEARDP LI DOEEREMABL. WIODPOEERDNS 1 DD ERE KKK
ANF. IBE, WOPDOEEREIPERT A LT, ARAMHPHEMSEINE, 20X REER
RObHET, BREILEMEHIZEBIILTITDORZ LD IR 2=, ARAHETREIRTO LMHE
RICATBRT 2D, HAOBED TBEH,) 2HRHCAHTZIZCERDORTWE, 20D, BF
DO FHrRAEMTHRAOHRERE T4 -4, bIPOHBOREPREEHAEL. WD X
BEHEMNLLfThbhTwiE, UL, XEXREMPHEE >~ 1966 FLE, AR TORER XD
Eah, BEMERXIRTERbBINE, 1970 FRBEICRZ & ARAKIC X 3 BBCEAEERE D
REISh, HAOBFRPBNERE2HFHASFEREHISBMoNE D102 D, 1970 £ XKH» 5 1980
FRODICPIFCARICEE >, FEBEBEHOERICE R >T. ARAHOREDEAE., BN
BTCRARAHICRDZ2ITBHIE L U BB SHBEPHBINE, Tho oM., TEED
¥ rMMEINALE - - HEOEZELITOLRELIS IR, ZLOMBELEIBERNOKRHSEH L2 R
WU, BHMHMBEZAERZRE ST 2D R> =,

1.3.2 {EWRSEDSGZENKTHF A

FOEREBEE 1949 ELBEMLTE D, 1976 F£I10iL 36,217,000ha L E—VICELE, ZDH%,
MOEMNHEHBEEIMBEEIELRSS2KL LTHDTZ2MMEICH D, 1994 4120F 30,171,000ha i
WUz MIEORMEZMMBHICADZ L, BNEBEERY vy RZAXREBEBE LTS PEILBTHML
TW5H, BREOBONA T YR - AT A AREREITLZFEBEBTEIFLIBOLTN S, it
Fi. KOLEEBEIV A VNVHRELHZELTCVEY, BREMNTI2ERICKEH D, 1992 Fl2iEH 1
H8,600 FtDRDBEFEINE, ZOLIIE, MOAMREENBELLTWRZELLDS T, XKDk
FEEPHMLTVW20E, RROEEBRRPEEREHICLI VA LLEZ D, THAEENRED
HREBECEBOFEHEOHM, MIEOHEMER. KABZORHE. BLIUOREMBOY LR LIz
IV ERUEEDOTH D, 1994 FICBT2MOMEMER (2EMNEBED 20.3%) OrHEdiEEIE
R AZE, ZOHBENHECHESIE L, 4,040,700ha WEL T3, MOENBEEEIHEE 2
E U8, #LE - REE - BEE - LAEE - #ikd - AHE - ALK BE TAKHEREREC L
HoTW3, Zhid. MO _HEIERLTVWEIEEZRBLTVS, -, KEEHEBOFMES
PHEETEMOBELABEICR> TV 3,

RIZNZLZDWTATHZ L, fEFEREE 1949 FLURE, HEE2EDELRH S & KNI MM
Mz H b, 1991 i 30,948,000ha IoZE L =0 THURE, NEOENHERIHBE T 2EEICH D,
1994 £ BV Tk 28,981,000ha iDL e — A 19 FEIE BT A NEOLERI 16395 t T,
BMERE R LI, 1994 FICBT2/NEOEMNER (2ENHEHBED 19.6%) OofzHEAEHEBKX
BicHaBdE, AHBDNEZOENTEREELEEOZND 16.6%124-2% 4,817,500ha TEROEWV. X
WT, IWHEHOEBBIELS R>Twd, PEHICBIA2/NEREBOEFRE AL, LEUBEOEL -
- R - Q) ZMOFEOA VINVERRTCEELNED, RO IEHPHIM A, NEHH
B -HEE - HEARESONEMEB CEEFENEDTCHEEIR TV E, @I, FYERIC S 1980
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FEETCOMEMNBEREIWML T D, 1981 ELBRCEBVMEEEZRLEISICRD, 1985 FIZ&
17,694,000ha i @b L7z LD LIESE. BUFOHMEBESPZhIC L RS LtAEEM R LT XD,
Y EDOYOEMNTREEEMMEECEHET. EEBLMMT LR L, 1994 FiXBTF 2 b
FoavEMEREIC 21,152,000ha (£fERBERED 14.3%) THH., KPDRIIRWTIELS 24 L
T3, FYEOATHNABOAHRZHEAHBXAMNCAZ L, IURETEEED 2,454,600ha (£
RIZBIF2 b E0a>OEMNEBED 11.6%) BPERBIEWV,

BREYUATEEREAAE TS ARETH Y. ZOMEMEHMEI 1975 £ 2,313,000ha TH
5=, 1994 4EI2 1% 5,783,000ha ICEM L. ZDOEERD 1994 FITEMN I FTLICEL TV,
FHROEMNTEEERDNEDOHEMERBICHERZEBVD, ZOHEMETE V. 1994 FIXBIT 5 F
xR (SER D 3.9%) O fiEHBRANICA S &, BHEAE DM EEIE 819, 900ha
(2HD 14.1%) WELTRIHEV. TP FREEZFIXHI2VEESTFF L LTRBEIN TV D H,
ZFhoOEMEZENELBENEOERLFE-BH LTS, TEAEYE LT, MIEREFERR T
MR > T WD, BIEDMENERIE 1970 £/ 842 400 77 ha &5 500 /7 ha THEB L., £0DE
FHEEL200HtETHoE. ULHL, EEFTH T CHEMNEOEOMMPHMEFOERICEL D, ML
OVER TS IE 1984 4E1213 6,923,000ha I L, ZDEEES 6,258,000t ooz SO XD RAERE
AR LT 2 0, MEBUFIE 1985 ELUBICEERBEEEML T 5, 1994 FIZBT 2MIEDOHE
(tHE A (5,528,000ha) O H A EHEBEBEXMIAD L, BIAEDOEMIZEN F RS RILH T RS
CBIT2HEED. FEYAVVHBETEVABZ D TWE. ROTHRAMEEDOBIEOEMNEHE
HBEMCATEOERS., ZOHBRELED 17.5%12%47=% 966,670ha TH oo RWT, LKA
DWIEDEHEBEDBILL B> TV D,

BIA TR EEE BEEAS AR TR HICR>T WS, 1983 ELURE., PEICET 2 XRHE
B2 110 5 hawie cHB L, 1993 EICRAEREO 1,171,000ha ic# Uk, £/, 194 FIXBIT 5
HEFRSE 1,135,000ha T, 22 CTOHEPERIE 588,468t TH oz, FREERLEMD 1 ODTH S
8. AR URERE PSS BB CORBEEMBICREIA TV, HEHBHEK
B ERONGEEABZ L, EEHATE2EOXRBEED 14.7%I10% =2 167,290ha 2 H L. &b
FEVWERMBEERL TS, WWT, HILAOFRERMSILE Y, EEIR B FEMI SR LD A
B BER IR CEEIATSRATVEDY, KREOHEBIL2ENIIROE L, ALF - fEX
ORMBRIELPSHIEMATE L, MATNEMBEORBIECEDIRRICLIVSIHASTATY
B, AL, BEAIBBEEAPHABTCESHEBIN TV S,

fib S5 B BT AL L 1983 4812 2,015,000ha TH o =D FOHICAH LT 1993 FIi21L 7,264,000ha
CETHMUE, 1994 FBIT2HEHBENORBOEEER2AZL, VY IRILKATRE S
CHFEXN, 2EDY > I0 36.5%I10% =2 4,063,324t B I TCHEEINTVWS, RWT, VT
DHEESEHAY - @Y - Tihd - BEATE V. FYOAEERIBVW TR, WitAP2EHO L E
B 33.3%IC %72 1,345,063t BAEEL, BROEHEERL TS, WWT, FURINEE - &
WH VHETELEEIRTVS, VYT F o OREMRIEIED LS FELIIHT TOFHMHE
EEMCERINTED, ZhooRBHOSHHEATEML TV S, HBEHEHTEATRLZAE
EEh, 22 CONREORMI A VERBIELTHS . LG CHRLEEERD 20.5%I1045
1,392,668t OABEDEEIN TV S, ROT, WY - KHEACHBEIZIEEINTED,
MBEOWThOERGFEPISEFH AT CORBEHBBICERINATVWE, 2OLIIT. RE
B A HEEANCRBRBEECLVREIN TV D, EETIETHH~OEEEHRBEO
tHFHORBICEERREHEHIMEIZHEI LTV S,

(WA - Htmw k)
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1.4 #FM-Hho%Eqk
1.4.1 HEmozik
(1) B H O

ETE. MRER M Z AR - BOKHL - AR - RERAKIEM S - B & 2 DthDMRIIC ST B h
TWVWde IS, AMIICONTIEER, AMAK - BIEMK - FEHEMK - FRK - FERAMMKLE TR 23
htwnwd (A -5 . PEHOBRMKOBFBE VAR, ZosHm@EE» /NI, RS HICBEVTE —
MOMKITHW>TVWEI L TH Do 1990FIZHEOHRMEREL,246/7haT. — A% =D TbId
0.107haTd b . MHEFH(0.80ha) L D DR DKV, — 7, HBMEE EIT12.98% T, HAEEH31.00%)
O¥adiEzian (FEAREGHNLSEREELEZE: NEHBE REZERY) . GdlcAad L. 20
MK ERIRENZ DI D, 1984-1988FEDREBIC L 2L, REOHRMBEEELL1298%TH 5,
BMBEEERDIBRLIEVDE, BBEDSS.08%THb. —FH. FMBEEXEIBELR/ VORI HFEBE0.37%)
EHBYAVIVHEBR OB TH S, LORKEEZROME L LT, HAMX (BELA. /K
BEREE, Th2h34.35%.32.99% £27.03%). EFHIMX (RERE. LHE. HLIE 2h Th41.18%.
35.94%. 39.66%) . WEMKX (HEE. EHEG., BHE. ThETh31.88%. 27.34%. 25.40%) ¥
Hirohsd (B -7Y)  HoXEREZE, NELEEEHILRZ PO, KEEHPRLI BER
EMEE LTS, A FETEBKEOROLVWERMR DM mt X &, (L& k2P,
IZEBMDPIEL AH LTV D,

X3, PEHOBE LA THRENH O SR TH L 20, RAEDOEES FMREEHmD T
Z0, MEICBT 2 FELREMBBIIROLSIC%22 (FEAEN2ERREZAR ThEME ) K
FLREARY) . )R, BEIE - 5ME BEEOLBLANRSEERO—HTHd. ZOMRK
B EERIAR & LR DR T, PEHOFELRFAMRBMX D 1 DTH 5. HRWAEHIL3,094/7 ha
T, £ED269% 2 EHO T VWD, FHBEERIE37.6% T, £ELHOH 3 HICH Y T 2, byt s,
ZFOHPAIZF v R PEEXER, BEEA-WIELEMNEO-HTH D, COMXEMKD FHERBMKE
EEBMMTHERIW TV IEAGEMKTH Y, RILMX L LATHEOBE2DFREMRMX TH 5, HM
HHE2,24577haT, 2ED195% 2 HOT VWS, FMBEEERE283%TH %, COMXEFvRIMGE
FORICMBL, BEOSEIRKEL, ZRAREFEZ4,00mUL FTORMIBIZIAH LTS, ORILPFTH
i COMBOBRKIE EICR-ZE2PLOE ULSERMAK, BRILESMKR, 2L CHE -HMREOR
EMTH D, FELME, COMBOBHEREEEBLPLENICH T2 ELBBONMTH S, &
BEREBMMKBEICBR -/ FHIRTH 2. )Rk, T OMBIZILRIBRUBEOMIK T, *
WEHEAME., BEEPLCEBESL. ABAHEN. BHALTNZKRA KREBMNPEIRMSY 1 K
HiBMNTH 2. EFEHREIPECERAZAIROBL, AHFHNMKDBREEL TV 5. HEILEHEM
Bo COMBMAEL CHNEMN DR, BUEKRERMBTHE. L L. KEFDIWVATIZEK., #
ZE, A7 ARMINBRE. ZLUT. —HOUHMIIHEMDEFIHE L TNV D,

(2) HMEEDOZL

HECBT2HZMKOE L. MTRAE L AMBEEIEN T2 ICL>TRHREDSTSh S, A
MO P TIE., ATHKEEIHEML, BRKABPIBO LTV D, BEAREPHERDIEML., HARK
BEALTWD (R-FY) ,

BEH., PEOKEREIER12,5005haTH ok, UK, 2ERELRBEKESIC L > T, KthE
BEBRLICHEMUTER, 1984ELS51988EICHITTITbh EMMFABECHERICLZ &, PEHOMKM
MR 19,0465haTH o= 2 b, BEWH L L2 & 3SFERTHMEHEES24%2HEML = (&
) .

MmO MEEAMNIIAZ Y, AIMRBEOEMEBED % < T, 3,8267hallizo i, & <IZ,
1980 B E D S5 1990ERFI LI IT 2Rk, Fit - EFlhhEEHIEWDO 3 T=J0h#EME] RE
BB TCOMMIZEL>T. ATHREREZOREZITTE1,046Fha2lML. ATHKBREED27.4%
WAY 3 % (R-59)
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G, FMERECOBAEZ PRI ICE, ROBRIEETH S5, 1 DEHRREHOH/DMICHE
D2#BBEHETH L. 2Fh, BEREOMMIIXIAMEBEEDOHEM, ARBEZANVF—HEDZ L
WHISE TR E UCOFBEDHEM, RMO B alARPHBICL 2 HRMOBHR, BUENZ CORYES
RUELLZRMOBE, RETH D, b 1 DEHRMEEDOHERCHEHRIZFERTDH L. I2bbB,
BEMBRLEC KB REARERORF., BHE L THFRROBEBNRER. FRMOREF LRIV F
—OHBELAA, PREAREIMERNKE] 2B LD LT 2EBOMK, 2EDPHIT LN S,

1.4.2 w#Hiho®k
(1) & ORM

mEOEME, TEEM - EFEN A EREEHO4EEIIATT SN TS, 50, ji
BEMICIEFRE - SFREE IR, SRS EEHES - IS e FF A, B
FER R - I EG e SREY, BEEBICIEE -  EREBLBEMER. Th2hoY THED
SFERTVE (TEHAREHL2ERAKREZER MEBLHE) REZERY) .

HEIE33,860FhaD EIZHE LT Wd, 2D 5 b, EJFEIX28,566/5ha T, €D HIZL22,000/7
haDS R afRETH D (R-FY) o Theo 0 EHMBEFCHEHARLILBOI00E - BIEXKICEF LT
W3, HICHEHHERX, FEYA ZVIVAEK, FRy PEBREHBAEE. ®©525,6375haT, #
HEFAEDOIO%E S HHT WD,

BrHERCHOI2EREEORERA DL, AT EE - WEXBERBROLARICEPLTV S
ZeHhbhL, BUKERZHAEOHEHSFEET., ANV FAGRAR, FESRASLNERR. £
LT7IVE A RO EME S X ILLARD LB AME LTk, EMOEBERE70%U EICELTY %,
Zhics LT, B HEEERBOBERT T, Edmithe Bt OICAE L, BEOEBEX
= e N NG AR

(2) HHMBEHEOENL

B OBENZELIT, TOREEOHML®, REBRCHD 2 REAFEBOIEDRTRE X > TH
moFohd (R-5Y) . PEARANEREYGEIC, PELEOHREMIE39,193F7hadddH > =55,
1990272 % &, 33,860 hall72 b, 13.61% %2 WP L. TD5 b, FATERL Ih 5 HEMEE1950
EARHIW D26,667F hah> 519905 022,433 5 halc # b . AL EIZ16.0%IZELTW 3,

B, FRICR A TREREOB DI, ROBRSBETFTSh D, 2)1980ERTTHBI N TV T
HEMMTOLABE2HB T CVWIBETH o=, 1960FERDP SWMEEMB TIE. HBICX>TH
667/ihaD DM L. LA L, BBIN A THOS JIZAEMED 5 MEEMMIBA L OH B M
HICMIE L, REREHMTH >, D)REROIABREMTH 2. PELEICATEHE ATHRE
HiZ667HhafRENH D, THIEAMHLTCWR2EMODTIIRITTERY, L@ LELDIK, AT
RER MR I16% B D L. Kb o T RERITEEWHD3,00075ILH 5 FREDIUFIL
PLERNHWZTERE, REBEEMOARERNZRE MBI TLE >,

Sk, REBEAZHEZLZPETE, B TELCIER2RRVWEETCHETLTEY, SHEALOR
O LR HANOERIEACITDh, RARBMOBDVEIBECIR>TCEE, FTEORME
Mo, BEEEEZLZELELDOILT 2D, HIEZFHDPKEFEDOIVWE ZATIE. KL EHOFRR
BRUARTCHZD. TIHE. THEARENERERE) PEINEZI L I>T, EDREL
ZORFERZAMAE., SROMHEIP SRBEINZXSICRo T,

(R BR-HHlERL)

B% Xk

DY M8 - MEERA994) : FrpE tHRI AL , Rkt (dBE) , 422p.

DFHAGHLERKRETZES ThEME) MEZES0993): FhERENL2E PROM),
MR KR ZERRE (65 , 867p.
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H2IH HMEALEZETWV

LU/GEC7 Y =¥ bTik, WHERIRERDLZLL D7 Y 7HIBOELIZ DWW T2025, 20504 O i
FARAZ PRI ZIL2HELLED, P70 OELZTEM (F) LRIVTTOLHE
CINDZT IV OWEBEECEETH - =,

FHEOHATCERLS, BV NIV TRI97T0ELEOEROEXIZ A U T, B, #8 5,
ZOfM, BLUFHAAEBOEBET Y RALRINTVWTH, FHRABDOT—IBARINT
WERWZ e ERS =,

COEDREBCEARA, TEHLBO LA - HEEZHMEB T2, ABTR 22D EF
WFEHEBEHALE. —2ik. BLEBSHICHFTLUE GKSIME, 85 -2k ABETHHEIH
Wi _7=EE L 20kn Aviars Oy NMKE THET#MAH) 22ECERLEZ THAH
AEy U AIC L A HEMAGE FPHET NV FETH D,

GKSIM ki, LA AP ZOEMBERICHE T 2HBAFRT —FIDBEHL RV TUIPHFEELRWN
ELIZNUTHRERZ, GKSIM BW T, FHEINGMBER UZEMIr — (ITB#EA) T4
HMAHEZOENMEROT— Y 2BEIBACDE> TRETNIZEANICE TR TEEL I
3, PRIGEE, AOr GDPOEXRELEZYF VAL LTEZ T, LHAHBRISHE DA
EOBEL. BREEZSHLLEBGDO 27 — 22 LT, 2050 £ECOFELETDS D
Ot HEERBOEBEIL P EIT > =,

TR M SA PHET VK, 19 85 FtHOHEEL O LA - #HEMMNE 2 Okn X
v aTF4YINMEL, THETHAM ) D oHEeEroESEDRBICE DS, ith, HM
., Eifh, ESHRAAMBIICIOVWT20 3 0tHOMBEEYF UL FHE L, K EZHRBICL S T
MARAEEERZFSILWVWIHDTH %, SHOEFTNVERFELLIN—-Va 1 0MEMNIT S
REFHDTH 5,

FEZAF LT, EREEEIL, BLARNDENRT V23 DOBRRIERTRBHEETE DT,
LU/GEC-1 OB b algEe ko =d, ERSEFEICA Y FIENLTMLARNVDF—4% 2412 LU/GEC-I
FEALEERLF LIRS, Z0HABMNOED DRV IEH->EED, BOBPILHITDLERV
FETESLVOWERSHGTCERVWE LT, SHEERHEZREDbE =,

(KPR ENE)

2% (R
NS 48 - 5 Mm99 THhE A HL , BB (B

53




B3H FHEAK/R
3.1 —#R{LKSIMBEICKS#R
3.1.1 Hwks—%

HE O+ MR ZD TR — B KSIMGKSIM)IEZEH T 2BIC, HuizakodE LA A
F—HFXRA—VON S5 REINhTVD, LA HEE K. B, Ak, &, EREMAMAETZ
D5 ONH B, FEAEHAMCIE, WA, TEBHMECENEERBIE IR TS, —F. 4
HEEMELUTADE GDP 2HEAL, AQEDOWTHFRT— Y IERARTICLZ2EDEHA WV, GDP I
SWTIRHEO GDP MTEMNBAEDK 20%5» SHRZITHD U, 2050 FI2H 3%ICR2 & WS BED
HICHEULE, 200 EFTOAQRTGDP O FHMEIE. M 3&H 4RI hTWD,

12000000 r 160000
8000000 140000
4000000 120000
0 100000

1986 2002 2018 2034 2050 1986 2002 2018 2034 2050

B 3 2050 FFTCOHEDAN 4 2050FEFTOHEDOGDP

(unit : 10,000 persons) (unit : 10 billion RMB)

3.1.2 TFRAHEDLIFBBORE
WIZ, GKSIM KR EITT 2B LD ERBBREOREEL T T,
# 2@, &rHAEEORKME (b) L&NME (a,) ERLTWVWS. & 3. B8 X, HFEW
X2, RORER X, R, EOMERE (¢;,) 2BEDOT -V LDARLESEL

MR FAEEBOMEERER LTS, 2LT, £ 2. FEO LHBAACED 2 BEEKW,, (5

1B 6% 3IHI. 3EBH) LBFBNIA-Fk,

k, %, OifibRT .

£ 2 WEICBI S LR ERUR AR OB E

B | M 2 | FAXAN] zoft

m/ME | 4408.85 | 8052.00 18863.32 1371.77 1768.87

BoKfiE | 22293.00 | 33256.00 | 63424.27 19200.00 16791.97

£ 3 RSB B % LRI R

Bt Ht i (mzam| zom |k |k |,
it 1 -0.818 0.773 -0.920 0.768 -1 -1 10.5
b7 ¥ -0.818 1 -0.709 0.930 -0.987 0 0 0.5
[=8: ) 0.773 -0.709 1 -0.822 0.594 -1 -1 0.5
JER R -0.920 0.930 -0.822 1 -0.892 1 0 0.5
Z D1t 0.768 -0.987 0.594 -0.892 1 -1 -1 10.5




FRE A
21 Hin LS. r0M

i:B: Fu
1986 0.9623 1.1687 4.0785 0.4801 2.0740 0.8364
1987 0.9589 1.1657 4.0785 0.4838 2.0740 0.8391
1988 0.9572 11712 4.0818 0.4890 2.0740 0.8268
1989 0.9566 1.2647 4.0850 0.4925 2.0740 0.7273
1990 0.9567 1.2649 4.0752 0.4968 2.0740 0.7324
1991 0.9565 1.2652 4.0653 0.5007 2.0740 0.7383
1992 0.9543 1.3050 4.0551 0.5041 2.0740 0.7075
1993 0.9510 1.305 4.0447 0.5073 2.0740 0.7181
1994 0.9491 1.3423 4.0341 0.5125 2.0740 0.6880
1995 0.9497 1.3653 4.0236 0.5158 2.0740 0.6715

x X » B €

Cultivated Area (projected)
Forest (projected)

Grassland (projected)
Non-agricultural land (projected)
Other (projected)

Cultivated Area (observed)

s [ orest (observed)

Grassland (observed)

Non-agricultural land

VRV (observed)

X ¥ A 26 Ca™ FAy PaY LA Ea . 3 P Other (ObSQrVed)
0 . 1 . ; w0 [ Jseless(observed)
1986 1988 1990 1992 1994

5 hEOLHAMET Y RUOHEBEOEE

(BA7 - 10'%km?)
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3.1.3 HEH#HR
(1) BEOMLY RIS (VFUAF 1) _

Lido&k 1, £ 2KRUCH 3, 4. 50F—Y WL L, BED ML Y FTH 2050 FEFE
THELABAEOTMAHAELE PR TELILIIRD. TOEREALPHHERE. BlocmantTuw
2, [0 51Tk, BE 10 FH (1986—1995) OR LHAHOHEMEDOET — & & GKSIM KI L 54
EEDNTINTVS, GFEEIBEDOIL Y FEISHBALTWAZ L0 D 5,

5 e e < A P 8 R A £ R
unit: 10°km? '

4

= Cultivated Area
3 Forest

weens Grassl|and

Non—-Agricultural Land
, | ~—=Other
1 - %
O L )| 1 L L ] I i
1980 1990 2000 2010 2020 2030 2040 2050 2060
year

M 6 HmE2050FEFTOLMAE GBEDO MV Y RBHELISHESH)

(2) #HEEOZLESFIATEIERS (VFVAF 2)

MEE BV Tk, 1987 I 2000 EFTCOLHMAMBDO XY 77 U HBEsh, 2050 £FETD T4
FIFCET2EYas bEEahlk, #EECHLTOTEHBFOBREY a ik, 2050 £ T
WIGEOANOABEEB T AEHIC, tHOWELENZERLZ5EH L 1.13X10%m? O i % f
BEZLVIEDTH D, FIT. COREYYar® 2y F UL LTS A, GKSIM HEIC X DAk,
B, FEXAMROCZOMAMOERELTIHET . HREM T RIS,

BB 7IEBVWT, 2050 EETOMMERBOEREMLE. ROXSITKROSNE. £T| 1995
ERAD T HEEMERHE L, 1995 F - ASEDDBEFT 4 T2 F (D) #2050 FXTEDS
e L. 2050 4 113X 10%km? DH TR 16 MO AN ZHK TR o0t MEEMZATET 5,
WIT, 1995~2050 EREMO L EEY (PRO) DEMLEERTEZ S, £ LT, 3TARLTW
ZBERDO AN (POP,) 2HVWT, TROXTHREROHMMER (A,) 2AET 5,

A, =POP, X D 4,/ PRO,

3.1.4 HToma
ST, SooffbhETEO LA AELO PRFERICH UTE FORM 2T,
(1) BAMRBRUELERABOMME., TOMEED? S ORBKES H 2 A, FMERICKIER LhHEH
kPRI, EBOHEFRTCEELORERXTSICEFOB LV LHIZEN D 5N over
grazing SOBEDI I S ICRLIMET 22 B FREIN D,
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) M6 DERE., BX1 OMFEHNOLBAMEEENL ML Y FORE - BEHREF IS/ LN
FOHDT, 2050 EFTHHMBAEEIMBHEA M ESEReR-ED, ThEDTCEMEIRD
B TE2D0 LAEMAELEZR T A2DPIEDVTEMEERTERN,

(K 6&[M 7 it BHEEOHMARECE P ORKBINEZLERARNDS, — 7,
2050 EECHMAHEOHM (K 6) »Ed (K 7) PICXoTE, oL HAMEILO 2K
BIKEVWEERS5ZRVWIELIRONZ, 2hid, HIAELZLOBNBEZNIVWLETH
2E5Bbh b,

() PEHBFRLESHNERRCHSEEICETZIE s> (UF U4 2) K #ENREBRS -
W BRRWICE S DT, BT LIEBHINZLEEZ ARV, I, K 8|,
BREOTHOBENREERT, BEOLD (K 9) tEPRIDENR SN . HRRT
DOFHFC LN, 2050 FETEHOADZ 16 BARZBEIZ. COLIRERRADZERED &
Hizik, toEEEEI R ETFRTRERS RV, LI L, HET. $MPEFR LTS
HEiZ, ADOBEMREOBEFOSERRIBTCOH 2, JOZ Lk, HEMETEH
HAEERAH AL LTERAIRBELRZILE2RL, LD, it~ OEBEHATRAKIZEZZ <
B, LED-T, IBERONT VA 2HE L, LWEENS AOEE SV 765 i o b 5
M, BELERBORE~ADRLRZEEZ LD,

5
unit: 10°km?
4
4
e Cultivated Area
3 b Forest TSSOSO
s Grassland
3 = Non-Agricultural Land
e Other
2 /
1 GlhiRonrrypgppm—
il o
1980 1990 2000 2010 2020 2030 2040 2050 2060
year

K 7T TEBEFOHBMEREICETIEYaY (VFUF 2) KESWE
2050 £ ¥ T LA HEAL
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no data (3)
<200 (2)
200-300 (5)
300-400 (6)
400-500 (3)
500-600 (4)
600-700 (3)
700-800 (4)
800-900 (3)

‘_

B 8 wEIzEITH OB EAEN
(B : kg/mu, 15mu=1lha, Hish : 2% ik 13) )

nodata (3)
100-200 (11)
200-300 (2)
300-400 (B)
400-500 (4)
500-600 (5)
600-700 (2)

EEEETEN

X 9

‘..

FEIZ I T D 1A PE B

(HL{Z: kg/mu, 15mu=1ha, I : Z2ECHK 13) )

(@  KEEENIR)
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12)3 =8, 3R (1994) A R AR AR AL

D)ER T tEHm A ARE A (1994) : 2E T HA HSEBET%, B d R

14)sese e & (1995)  READRSSEHE, REA D HRAE

ISy EW i Et F & (1987-1996 ) , PR HMAE

16)m#E ANRIME MR (1996) : HEBERBHRE 96, PEMEENIRE

59




3.2 ITHAMAZMABELTHNETNICLS FTHKBR

FEPELEIIOVWTHERLE 20kmAvyaF—F2AMALT, PEEMAARLN (198
54E) 2AEBLE (M10) o Ric, F1EFETHHE 2 CBRE, 203 0FH2ZBEL EFEHIE
B2 LHARAERELCFAETVEE SV T, FELEBO A HEECFRHXZ FTELO FIRICK -
THERR L =0

3.2.1 Hh

WLTAREEHEIA Y 2 567 AR, 20kmAwiaF—Fidk LIBO LA AEHICHEWV T,
HREOZWEIZEATHWEZDT, it (BEERS 03—11) PRAABELRZR>TVWEA Y 2ilDN
T, 2HRBUBICETRTHAA (82) ZHATVWEA Y 28T ¥ AT 567 HARETET, &
i (82) "EMTEIDELE. LPLEHLUTIZA v adBIOBBICHERPOLEDT, AL
LTH/NET (83) DRI BHBZI LI Lk, SITRHBNAEBOBHBARCLHELBELIARE
Eh, BEEBLRVIEIETE, REBZOFRICBVWT, MAWREMAAZI D 45 F/HIE 3.5
BUENT 22 RVWDOT, 1 DOETOREBETTISHBULERSBRVWES I EREZRIT 5.
HRRICIE, MU TAEA v 2133 A vy aTtHol,

3.2.2 Z&M

HAk (13-17) . Y FUAKCEINE 45 ERICA v a 750 BaED T 2. FRRBEEIE S T TH
FTLTVEDT, BUuthE2EEE T, MK (BEME2D2ZL) PERERHER>TWVWEA v aZ,
T U NS0 @AETEY. BL (62) ~ELTDZDET D,

3.2.3 Xl

B 5 b KA BHEESH, ANDEMBIUOHLFOREM) X, BFCOELIRBMEGR>T
WRWOT, ZlELRndDE L, NReR2EMEPHHRENM (26) CWEEM (27) TRET %,
HEHOBBEIAELBOECHETHL2OT, W2 HBEBEARLCIREST 5. HMNDEA Y2 1036
HYPIE M T EHOT, FBEOHE (J—43,44,45 ; k-43,44,45,46 ; L.—44, 45, 46 ; M-45 O H bt
T K@) NTLEEoEmE, REEMIRREARLER>TVWEA Y aDBEEA Y1055,
By UCER AR E, B (47, 48, 50,51, 52) REDGAEREZLDLIA VL2 EBF V¥ L
2 1036 fHEIFEY, 26 KEEMMZIZ23DET 2, ERICEFHYUTEIA Y 2B 570 H UL AR
EOT, 2OA9allO0WTORITI I LI LE. AR ERFOEMICHHEIEI LI HE L
Kok nwTwd,

3.2.4 tHRATFHXK (203 04H)

FEFEBEICESOLTHE 2030 FOMBENR LHAAZFHLELONNL 1THDZ. RENEHE
PIUESWIHBBEEO THAAEHOARZEALIETVE Y, HFloER, ELOBHTOMHARPERK
THEILR, EHETVA-NARBOFZMOREPFHETH L, ISHIHBNEMTES Y LR
BRI BOTEMOBBHIE LV ERE, BEDHBIC BT 2 LA AEHOLEHVHEII R
XhTWd, BIG MO tHAFBHOELIIODVWTHHFMRS F UL EBERL, ZOLIRELT
HWOMEZLOEBILLTWLS ZEHBRBETH A,

(RHEERE)
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W3 Avrkxy7aet
W1 AL RRVTRBIALMMAE - HEECORANERA
1.1 88

HRIEBI2EAOBETH B FAV PR, AROELLELDAOEAIZ LI RSB
CHETUPI BT EERTH. 5 DOEERE LY 30 OMRBOEEDPSBROTVE, BOD
OB AL FRLTEEKAM - BEEECLZE 17,000 B EevwbhTED, ZORLE, &
BT OERS BETIUEISADEIDNSS. 42 KAV P&, 91907 k' OEMEROEL
DAFEULETH B,

£V RFS 7L 144 75 ha OBETRMER D, ChE 7V NVICRIUAB 2HOHERTHY, £

LTt ROBEBREMOM 10%cHE2, LIAL., ChEZEMREOREOCHL LI TMESRLTVD
DTH>T. ThoDHEE. TFoLUATISHEME LT HHBHBEOREZEDTEVW ARV, £h
H. MADBWEEH S, FAEEWH, B2 20 FHOMIC, HMLEI &KL D. M
Wik, 1Y FFLPRFOBEREENTH 2D, AMERH, HEKRZ L THERIC b HRMAERE
MHUTEERRIELTVWALEEZILN D, BHERE, MOSREOREKEIEEI L, BRI
HOMR. K5 - KEBOKEZ UTHREBBEPREHRO-—HER>THW D,
—F. FEHHEDO B TIE. B, R D S ZHK A AN A R
BAXECER. AV RASPORHEEE. ARMEBOMFELZBECCHERAEZN S LW 5 HEHH
B BBUUHETEOVTVW D, BARVELI N, R D 1= DI X E R BOBRRIC KE RBFGID
FohThbh., Ak, HEBEEORMELELTVWS, HEH, 1 v FAY T TR, WAL S DHREIC
BHZRHERNA KS4VPMBDENATETCWVS, NIV RAIA L —var 7Ry 7 LM
Hickh b, ZORBBENSE 4 WS HEHEICBIT S 6% P 5. 5B 5 ROFHETR I%izWHEINT
ETCWb, ZLUTENSDOERBEI. PFT U ATA U —2a OFRIXOFEU LR O
BEYrRoTW5,

AV KRRV PIEBIT A THAE - BEELEFTVEHBRELLOIET IS LT, HEVARNVOD
CRHREAERTEST )V ERETIOEN, BRI X ERTH L ZOERBIHIC B
CTEFL 7O L ACEB L TWAHRICDITEILZIEPELTVS ERDR S,

1.2 ZHMRER

HGHREO 7O R G, BLtotflE  HBECEO0ELEEALLTEE, 1981 FEH o 1985
EDA Y KRYPTOEROBMIREEE, 6,000kn’ (FA0, 1988), 10,000kn’(USAID, 1987)& Zh
zhitExhTwad, HREBT (1988) &, FMEBOBEBL 2T EZL, 1980 FERBEIBOVT
4£7,000kn! 5 12,000k DB TCHZ L LTVB, TOBEEHLL TOIHRMD 1.4%IHEAT Do
FIeAY KRV PR, 7OVNEBRVERERMOD 2EHORP T, BREAKRRAFTEMAE 1 FRIC
BELTWBREHEVWIZLEEKLTW S,

MEFKIE, BOROREREETHD, BREABENIC OV —EXARABCERZI N5,
ZOREDPRERSTVWD, AV FXV PRI 2AERMAOBRE. BRELPIIIVATAS 7L —
L ay 7Oy S ADEDOHEEL Vo=, MO T HAAICERINZEDIIEI S, KdP2D5
. ohETOLo s, BPAVHEEEZRVCT, 1V FAY 7k #ATHLIVESORFENKE
RETIETCHIHRIT TV S,

SR, BLOABNERY D 2, AOWMOEEE., LELERGEERERNL LT
Fohzh, 2hidS{OATHR2BEERTH D, BEFAREEO AL, 1980 £RIC 15%»
B 36%OEETHMLED, FRLRS WRCHEALEZEE, TORREZEFESITWVD, £OD
WOERBERE, BE~AOEE, KRKORE, B, FSVAA TV —varTnsIa M
MEZORBERCHRMABREPRRINL TV S,

BECELTE. AV FEAY 7O BOREHKRBEEOMER., REBERTER <, BHFERI
KFL Sy LORWEO A HAOGERBELZDOTCH 5. ZOBUKIE. ERBEAIEREHCHEET S
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LEHII, THORELRIBEMEZHERNICSIEREI LTV S,
1.3 #HbicBiFs LM AEHR

—RERPEOBRZ L LB, RAEEELBENTE TS, 1930 FRICE. 1> Fx Y
FPORAAD T.5%UDPEAHMICERL T ARP o BN, B 2 RIER KSR, BNBICIBTETEE
MAEEERERY, HHREDPABICEAE. 1961 FICE, BADD ISYBEHHTCEET 2 LS
Roke PYUBTO, 2O 0EHOEHADDOEAFIZ 15.6%»5 18% T THMULE. FHITN
ERlE, MAADNLEBTF 2 Y ANVYDEEHRENMLTCNBEIETH B,

HEHAODPEMLTWEEHELLT., ZLOMHETPMOTHMHS, 1945 EL5REF LA CHEK
SNTETVRVWILBEEIRERATH S, EBIC, AT AODOEMSE, MEICBERTHERICE
PILILICEIDBREINATVE, COEFOREBIE., FE LT, BRENCHTRNEPEBICIBIT S
IEIERAVARY (BHRNICKEEREE) PERCI>THE ST ONZ ., BENEHLIZBIT
ZROEERERIE, HENREIO LEMNBRENOBITTH 2. Zhik. BERPHENSE L IRpEE
B (H¥) Do 2 REESBM (HWEX, B@fF ete.)) T 7 PLEZEEEKRLTVWSG, 20
BTk, &%, MEMLRBHGICHE> Tk, @Mk sE. TECLVENK LR AR, TEM
BORLBCBENT, ADDER 2GSRI LEPSTH D,

A RAITUEBTSEALOMMAERBETCE. BNE»SOHEERIE, BRIV FIBIEBVWTH
LELEHBHNBBEOBERAPOETHBTOMBHNRESIBERLEER> TRV, B, ZO&0WE
G, EFAEEZEVELTILEL, ChHOELBRRNIEA LTS, T LUTHT~AOAOBEH 2 H
WTWBILEDLET, ZLOARDPELONTHRALTWSRERADOFBEN, HHICBLTLIREL
FUEMEERDIEVIFESDEARLZI DI LI R>T W5,

LML (BE) OBATERE., BHLOBVWHEBERELEATV S, BENREENS ¥
RASPZICEEZH63INTHLS, kDY~ EBIF 2B TTFREINTWERP S ZHEKD L AN
W DPAELTETWE A Y FAYPOEMEBHAOBKEERIE. 1971~1980 FEDR D 3% 5. 1980
~1990 EDRI T 2.6%ICEB TV B,

AV RAYTORREBTEOYV Y ANIYORERZL, B2, TH>TETWE, Iy hLyo A0,
1990 F12 930 FATH o=, 1980 E L5 1990 EOHO AORERE., £l 2.4%TH b, 1971 £
5 1980 FOMICEHELE 3.I%DPSTHLTETVWS, OB, (JABOTABEK' o5 v ¥
Mg % BRvy J=) BOTABEK MO AifA. ZOEHOMESU L AOZBRRLTWEIPETH 5,
wAER IR D, 1980 EH S 1990 EDRIC 226 EREL TV 5,

RKEAREDOBBTIE., BHAOMMEZOEMEIBMAE V. TD/NF— ik, KEH M
FERINEADOROBEBEHVRELEDPSTH D, BROKER LWL %, TANGERANG I & BEKASI
RIBILLEBRBHORERR. V¥ ANFYORPHMELHEHERICIIZIbA TS, EE, 1985
FET, PYANITEZDOEBMDRBRTBRARH (KOTAMADYAS) &, AR L EMEZA L KEB T
CHBETEZEL LT, BENTELEEYMDOS b MU EEELTE R, '

COERNE, FEEGZETRICBI 2 TMAAEICREREEE5ITCERE, 22 10 £H.
BRIy ANSIIBWT, BETIELOBERRBAMD, TEMP =2 —F IV 2L REBEE
WICEAINTE TS, ¥y hIVy T2 BOGOR BTk, 1986 FEIZELE L= 23,000ha @
KHD S 547 2,000ha &, THEMZ L THEBHCSRBERHIN TV B EBRIC, 2 2 5 FHIZ.BEKASI
RiZ, BRAAMDPFEABICERINEZREZS, FHE 200ha BHD LE,

DY ANIREORABBIE BV CHERFEGOLETOERE. RETEHLEZLOAZ., HIC
BNMIRPEFEDFTCERE, LEDKST, IRTOED AWMU =, 1980 EH 5 1990 FE D Y.
BOGOR R > A&, #FR 4.13% THEMM L. BEKASI B & KARAWANG RiZZh 2h. 6.29%. 6.10% /0

"JABOTABEK RO HIEAZ ST HA BB (Jakarta, Bogor. Tangerang % L T Bekasi)
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Uk

TS5 r—F, BHAORIERBRIECA LT, MOEER2HABRLCEE. Zhoid, 2005 £FTOD
VY AN DOHRRIINTBL 7S VICENINTERE, 2OT75 . HAAAICHKBKT 25T
NEPSDY ANV BOBEBIIAPIBHBRKOAMEE2BEGDLEYIIOTH 2., B THE.
Cengkareng (% L C TANGERANG TOWN) (23 2 EHFEZEIC DD 2 HEN VWA, HE Tk, BEKASI @
WEEHTABIZHEB VDL I N =, BOGOR & BANDUNG ~ & & < E# 5 ~ DEEINV OB,
HEBECEERZIRP TV I SHHIhTE A,

BE, SYyUVBOBEMABBEOV DIk, 10 BOTABEK THEREEMAMD T - ERRICED
KICEHINTWE I TH D,

(dE4fE K8 Ernan Rustiadi)

B2IH MALEEFN

B iz LU/GEC BREF N (RAVFUOVRAFT 4w P - EFN) BT, PHRIHRLR LT
BB LD —D/WIRITBUEA T, LR, ARER, BLUOLHAHECOFERT (HEBFE
KERE) OEXAM)ANTF—IDP2EERE, A RXPTZIERLUTE, MLRIVvOeX MY AL -
F—YORED+AEEBRD>TEDT, 1V AT TPE2BOLHAHAELTFHOEDIITLFOI VR
F4wY - EFNVOEAERAGDY . Thiclibo T, EHAMEYHE €7 )L (Constant Elasticity
Dynamic Equilibrium Model of Land Use : CEDEq-LU) & —#F 21 —-X > EF)ILEHEAL =,

2.1 EHWAHMHEET VOB
2.1.1 F= . #HHEEAK

AKETFNVTCRBEBICHHEBICARTEEBZRET 2. WA e . BOE b A (BiiD#
VW) BREZUEEERDOZ T, BB y=f(x)IZBWT e=(dy/y)/(dx/x) TR BI N D, "FEEBE
(&M Constant Elasticity) ©H 23T LM TVWEDT, AEFINVEEWMAMET VIS
¥Ihad, £, AEFNVTCHE. HHEREIIHAAEEER xe T A HEEEER y RSO,
FEMBEIHBEER FLHAERF CPHB> T\ 5,

2.1.2 EHEmAaEA

KEFNTIE, COFE - HBEIFHEL W LTHE AR 2RO T., THAHOEHRER 2
FHT L. 2O, HEFT IV ERENR S,

2.1.3 zt=RFEWFREZNHZMZ -BED MR

AKEFNTIE., B0 A A RHEEK x. THAAEENEZE yo BEMNOHSELTH F &
FERTF (O4EHERELRTRERS BV, CO4EBICH L., ERBYEHEAFBRADPRILTIESZ
2OTCETHHERI RS, 3oz, AEEFLOPRAT 4 v 7BBE (ASZEABE) 2HET
ZEAREETNVELZHVWAIEIE>THHAEIRZ 222, 32bbRIOIEH (LHEHE x
THEEN y, BERF O 055, Chdr1o2ddhiE, BYPRFIFZLVWSEBRTH S,

ZZTE.UTF, 220 FUADFTCPHPHZIT- =

(1) tHAHEEMHEOUR DRI FLEL, HE2EORERESMEIThE2H?

(2) FENRESBBEROEDICE., T BEEEE R ECREORITAE RS RV ?

2.2 AVFRVYTPEBINTE—KRF2—FVFETN

RF LA ETINVOBFRERICOVWTR, BIEBIHCEDI L LT, 22T —K&F =2
—RAVETFTNEA VREXAYTERBRERT2BA0EI A%,

e —Fa1—-FVEFNE. BEOMBEMOET IV CH 5D, %2R T = (thithig i 57
TEMALSDOEEND, BHEHMZITRELEZI LB FACHAETH D, TDOHE. BEIZE
MEMEERICRIZIEBATHZ2D, UTFTD2O20HKRT2ZBZHDHDE5,

(1) BHEIBEHODRES D, LIV OHRWHEREBEREHEGR (BROER) BELET D,
BLEMXIELREIDVEROKREVWHIIH LIZMNICAHMTH D, T LABHERERLELTE
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fltch s,

SERHOEBEZHE. ME-BEX BEIERCODEEMIIHLTIELVTH S D, £, Y AR~
N—A YRRV TPONILE -V =270 7oMOBERE=MAF (Growth Triangle) FHE O L
S, BHICE S THRIEVOXIBEALD D, LEFoTHELEEIVIFOHEBMETEER (EHOEE)
MPELET S

HEEBICIE, UTOF YV 7L —>a fBRTObPDILIIC. KHBEBTHE LR UEEDORER
REBRENELEFA—TRETID, PROVZYTEZ, LEDNST, A VAV TPOHBDEED
DERE2BHEFTVICEVWTS, RABETAAL-HEEREREREZ, BLEABERELTIW,
WS EERDE S h iz,

(RIEEE - NRBE—2)

H3HE FARGR
3.1 Fa—x BOIRFT4vIETNILIEZEGER
3.1.1 EFNVOREWEE

EHREA Y REFVTPREEETFNTEZONEE LW, TITCRHEHEIRET—IIBESRATVWS
Dy, AURVIUENBETE (ARFIREOVWTHEBEXHRL) 283BOI &), &6, ¥
YIEDOVWTIR., THAATF Y ICEREDPH I vy IUMENR LT S,

LFTiEk, 1 :HX&BES (i=1-M), M:#1IX¥; a : WHHES (a=1--N); N #Hidif; t :
THAMAAF TV -FS (t =1-T); BLOT : LtRHKHIT T —BE T 5,

FY9, THAMAREIINRRE, By DO R+ HAVIUICD 24 BRO A3HRETHD,
M=43 2722, thRHAICEEEZEZI 28R, GOy TDOSHAi+AY T D s EHHFD 10 #
HTHhH, N=10 23, t#tFlAHTT) —i&, MHERWLHAAE (t =1). BERNLHMAA (L
=2), M EHAE (t =3) D3 -AFTV—EFNVEHEZILZDT, T=3,R%,

BABEEBZ., PV R it AF I -0 LAMARTH D, FHELEK HIER) &,
Qe WHaD AT (X10000 A) &die: X I EHEHalOEER (km) TH 3,

3.1.2 1980 FDHE

GA (BEM7NVIYV L) LLoTHFY U TL—raNENRT A=V, “a"=031.""=1.16 ;
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(%) (%96) (%)
1|Pandeglan 18.40 59.28 2232
2|Bogor 30.05 55.06 14.89
3|Sukabumi 21.96 58.23 19.81
4{Cianjur 21.94 58.03 20.03]
5iBandung 21.76 57.63 20.61
6|Garut 18.20 58.69 23.12
7| Tasikmalay 1291 58.22 28.87
8|Ciamis 11.01 57.58 31.41
9|Kuningan 10.50 57.36 3214
10|Cirebon 13.72 58.24 28.04
11|Majalengka 15.80 58.58 25.62
12|Sumedang] 1852 58.45 23.03
13]Indramayu 17.30 58.85 23.85
14|Subang 22.49 57.90 19.61
15|Purwakart. 25.39 56.96 17.65
16{Karawang 27.73 56.13 16.14
17]|Bekasi 32.04 54.08 13.88
18] Tangerang] 3037 54.97 14.66
19{Serang 2453 57.55 17.92
20{Sambas 1.07 17.04 81.89
21|Pontianak 3.00 22.96 74.04
22|Sanggau 113 19.46 79.40,
23|Ketapang 0.84 29.49 69.66;
24|Sintang 0.49 17.50 82.02
25|Kapuas Hy 0.26 11.67 88.07
26{Kotawaring 0.65 27.03 72.32
27|Kotawarin 1.34 2052 78.14
28|Kapuas 3.29 16.97 79.73
29|Barito Sel 2.71 15.20 82.03
30|Banto Uta| 1.09 12.33 86.58
31| Tanah Lauy| 3.12 16.37 80.51
32|Kota Baru 2.01 13.23 84.76
33|Banjar 3.73 16.05 80.22
34|Barito Kud 4.85 17.38 771.11
35| Tapin 353 15.84 80.63
36|Hulu Sung 3.13 15.35 81.53
37|Hulu Sung 2.75 14.67 82.58
38|Hulu Sung 2.68 1447 82.85
39]{Tabalong 2.69 14.15 83.16
40[Pasir 3.36 13.44 83.20)
41 [Kutai 1.99 9.88 88.13
42|Berau 0.48 5.59 93.93
43|Bulungan 0.16 4.49 95.35
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3.2 Results by CEDEg-LU Model
3.2.1 Parameters Estimates: Characteristics of Land Use and Socioeconomic
Dynamics in the Past Three Decades of Indonesia .

Results of parameter estimation for the CEDEq-LU Model are summarized in Table 2 and for the
Saturating Growth Model in Table 3. The models are significantly fit to data of the past three decades land
use and socioeconomic dynamics in Indonesia. The models fit to the data with coefficient of determination
(R?) of more than 99%. This means that unexplainable data variability is less than 1%. Therefore, parameter
estimates of the models are good enough to explain main characteristics of land use and socioeconomic

dynamics of Indonesia particularly for the past three decades.

Table 2: Parameter Estimates of the CEDEq-LU Model:

An Indonesian Data Case (1961-1989)
Elasticity with Respect to:
Land Land Use Demand Factor Constant RSq.

Use ARBL | PCRP PPST | FORW | URBL GDP POP
ARBL 1.000 9.009 1.162| -3.324] -0.316] -0.065{ -1.248 -21.191 99.99981
PCRP 0.071 1.000} -0.174 0.133f -0.032 0.008 0.142 6.557 99.62387
PPST 1.049] -8.576 1.000 3.729 0.460 0.061 1.179 10.095 99.9868
FORW -0.239 1.420 0.094 1.000] -0.184| -0.009{ -0.189 5.149 99.99917
URBL -2.014] 15.674 1.725| -7.376 1.000] -0.110] -2.146 -8.482 100
Notes:

ARBL Atrable Land (unit: thousand ha)

PCRP Permanent Crops (unit: thousand ha)

PPST Permanent Pasture (unit: thousand ha)

FORW Forest and Wood Land (unit: thousand ha)

URBL Urban, Non-Agricultural, and Other Land (unit: thousand ha)

GDP Real Gross Domestic Products (unit: billions Rp)
POP Population size (unit: thousand persons)
RSq. Coefficient of Determination (unit: percent)

From Table 2 (elasticity matrix) we can see how many percent area of a certain land use (row
variable) will change when area of another land use (column variable), real GDP, or population changes
one percent. As an example, from ARBL row and POP column we can see that a percent of population
growth in the past three decade implied in conversion of arable land by about 1.25 percent. Moreover, from
URBL row and ARBL column we can see that a percent conversion of arable land was followed by about
2% area expansion of urban and non-agricultural land. Another example, from URBL row and POP column
we see that a percent of population growth implied in conversion of urban, non-agricultural and other land
by about 2.15 percent. This later phenomenon is likely not reasonable. However, this is because of too
broad categorization. Actually, the conversion is neither for urban and nor for non-agricultural land, but for
other land such as uncultivated swampy land. Current example for this phenomenon is development of one
million hectares swampy peat land to agricultural land in Central Kalimantan (1997). From Bogor case,
GDP and population growth are linearly correlated with expansion of land for housing and industrial
establishment with correlation coefficient of 0.99 and 0.86 respectively. As a general figure of land use

change phenomena got from Table 1 are as follows:
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(1) Economic and population growth directly and indirectly induced (or be induced by) change of land
uses particularly arable land, permanent crop, urban and non-agricultural land;

(2) Main source of arable land expansion (food crop development, etc.) is from conversion of forest land
and other land especially uncultivated swampy (peat) land;

(3) Main source of permanent crop land expansion (plantation development, etc.) is from conversion of
permanent pasture land including alang-alang (Imperata cylindrica);

(4) Main source of urban and non-agricultural land (development of urban housing, transmigration

settlement, industry, mining, etc.) is from conversion of arable land and forest/wood land.

Table 3: Parameter Estimates of the Saturating Growth Model

Parameters GDP POP
1|Saturation Value 294567 498393
2{Logistic Growth Constant -6.80480] -1.46463
3|Logistic Growth Rate 0.06106{ 0.02917
4/RSq. 99.8455{ 99.9240
Notes:
GDP Real Gross Domestic Products (unit: billions Rp)
POP Population size (unit:
thousand persons)
RSq. Coefficient of Determination (unit: percent)

From Table 3 we can see that Indonesian economy (real GDP) and population grow with average
initial maximum growth rate (the logistic growth rate) of about 6.1% and 2.9% a year respectively. The
real GDP is estimated to have potential growing capacity up to its saturation value, i.e. about 95 times real
GDP of year 1997. Within such potential supporting capacity, the economy is estimated to have ability
supporting population size up to its saturation value of about 500 million persons (i.e. about 2.5 times
population of 1997). Therefore, Indonesia has potentiality to increase the current status of income per
capita up to approximately 40 times. However, these estimates are still subject to change depending upon
how resources will be managed by the government and the society, as we will discuss in the following sub

chapters.

3.2.2 Simulation under the Scenario 1: Indonesia Socioeconomic Crisis in the Beginning of
the 21* Century

Results of model simulation under the scenario 1 are summarized in Figure 2 and Figure 3. Figure 2
shows population projection up to the 21* century in Indonesia with different models/scenarios, i.e.:
(1) the Saturating Growth Model,
(2) the CEDEQ-LU Model without significant improvement of land use productivity and social efficiency,
(3) Average of (1) and (2),
(4) Projection by the Government of Indonesia, and
(5) Projection by the World Bank.
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Figure 2 Population projections

It is shown that up to year 2003 both models/scenarios estimate the same population size. However,
since then the Saturating Growth Model shows the highest estimate while the CEDEq-LU Model shows the
lowest estimate. Results of projections by the Government of Indonesia and by the World Bank are
approximately same as average value of projections by the Saturating Growth Model and the CEDEq-LU
Model. These phenomena tell us that if there is no further improvement of land use productivity and social
efficiency, population carrying capacity of Indonesia’s resources will only grow until year 2003. Since then,
the population carrying capacity will not significantly grow and population of Indonesia will never reach
250 million persons. However, with a medium optimistic projection, population of Indonesia will grow as
estimated by the Government of Indonesia and the World Bank.

Figure 3 shows economic growth projection up to the 21* century in Indonesian with different
modes/scenarios. Up to year 2006 Indonesian economy is estimated by both models to grow with average
growth rate of about 6% a year. However, if there is no further improvement of land use productivity and
social efficiency, from year 2006 the economy will set down to the level of year 1997. The problem will be
more critical when the social efficiency and the land use productivity are significantly degrading as
happening in the current Indonesian economic crisis. Saefulhakim (1 998)" shows that the current economic
crisis in Indonesia is caused by many factors especially related to cumulative causation process of
productivity and efficiency degradation, such as leveling-off in rice productivity and incremental capital-
output ratio (ICOR) since 1984.
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Figure 3 Economic growth projections

3.2.3 Simulation under the Scenario 2: Land Use Productivity Improvement Rate
Necessary for Maintaining Sustainable Socioeconomic Development in

Indonesia

Results of model simulation under the scenario 2 are summarized in Figure 4 and Figure 5. These

figures show how land uses in Indonesia to be changed in order to match with:

1) Economic and population growth as projected using the Saturating Growth Model, i.e. maximum
possible economic growth and population carrying capacity; and

2 Land suitability constrains.
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Figure 4 Land use projection under scenario 2 Figure § Productivity projection under scenario 2

As a general conclusion from the figures, we can say that as far as policy is measured in terms of land
uses, in order to achieve the most possible sustainable development, Indonesia has at least to do the

followings:
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Area of arable land should be increased significantly. For that, it will be necessary to convert some
of convertible forest and the currently uncultivated swampy land.

Land use productivity should be increased significantly particularly for arable land, permanent
pasture, urban land, and non-agricultural land. For that, we have to set up better policies and actual
programs concerning namely land use intensification, land use conversion control, land resource
rehabilitation, land resource conservation, land consolidation, etc. (see Saefulhakim, 19949, 19967,
and 1997a%; Saefulhakim and Nasoetion, 1994% and 1996%; Saefulhakim, et al., 19977; Geo, 1997%).

3.2.4 Conclusion

The above research results can be summarized as follows:

It was introduced a simple model simulating dynamic interrelationship between the change of land
uses and socioeconomic system. The model is named the CEDEq-LU (Constant Elasticity Dynamic
Equilibrium Model of Land Use). The model fit to actual data with highly significant coefficient of
determination.

Economic and population growth directly and indirectly induced (or be induced by) change of land
uses particularly arable land, permanent crop, urban and non-agricultural land

Main source of arable land expansion (food crop development, etc.) is from conversion of forest
land and other land especially uncultivated swampy (peat) land;

Main source of permanent crop land expansion (plantation development, etc.) is from conversion
of permanent pasture land including alang-alang (Imperata cylindrica);

Main source of urban and non-agricultural land expansion (development of urban housing,
transmigration settlement, industry, mining, etc.) is from conversion of arable land and forest/wood
land.

Indonesian economy has a potential growing capacity up to about 95 times real GDP of year 1997.
Population supporting capacity is about 2.5 times population of 1997. Therefore, Indonesia has
potentiality to increase the current status of income per capita up to approximately 40 times.

However, if there is no further improvement of land use productivity and social efficiency,
population carrying capacity of Indonesia’s resources will only grow until year 2003, and from year
2006 the economy will set down to the level of year 1997. The problem will be more critical when the
social efficiency and the land use productivity are significantly degrading as happening in the current
Indonesian economic crisis.

In terms of land policy, in order to achieve the most possible sustainable development, Indonesia
has at least to:

(1) Significantly increase area of arable land with a care conversion of some convertible forest and
the currently uncultivated swampy land, and
(2) Significantly improve land use productivity, particularly for arable land, permanent pasture,
urban land, and non-agricultural land.
(Sunsun  Saefulhakim)
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$B4fi Thailand

% 1JH Land Use/Cover Change in Thailand

1.1 General Background

Thailand is a tropical country in Southeast Asia, bordered on the northwest part by Myanmar, on the
northeast by Laos, Cambodia on the east and Malaysia on the south. It covers the area of 513,115 km? is
administratively divided into four regions; namely, the North (170,000 km?) with the cool, mountainous; the
Northeast (173,000 km?®) semi-arid, the Central (100,000 kmz) lowland delta plain, and the South (70,000 km?)
peninsular and mountainous. In major land conditions of the regions, the North hills and highlands comprise
mixed physiography and soil parent materials, the Central is a large low flat terrain, and the Northeast plateau
is composcd of broad terraces, while the south includes both low and high alluvial terraces. The climate is
tropical and cool with high temperature and humidity. The average rainfall in most parts of the country ranges
from 1,100-1,500 mm.

1.2 Land Use/Cover Changes
1.2.1 Land Use/Cover

In current land use/cover, farm land shared the highest portion, while the least was for resident. In 1992,
Agricultural land occupied 211,282 km? or 41.1 percent, forest land occupied 134,950 km® or 26.3 percent of
the country's land area. The rest was other lands, including public area, municipality, water, swamp and
highway etc. In agricultural land, paddy land occupied about 52.1 percent, the next was field crop occupied
24.8 percent, fruit and tree crops for 15.8 percent, pasture land for 0.6 percent and residential for 2.6 percent.
Accumulated irrigated areas account about 45,897 km® or 21.7 percent of total agricultural land. About 39
percent of irrigated area are in the central region. Agricultural production of Thailand is mostly done by small
farm holders. Currently, the average farm size is about 4.5 hectare per household. Tenant farmers account about
12 percent of total agricultural households. Landless accounts about 500,000 families or 11 percent. Tenancy
problem is serious in the central and the north. Land use/cover by regions is as followed.

North: Mountainous ranges with abundantly forest resources surround the upper north, while the lower
arca is a high plain. In lower north area, lowlands are mainly occupied by paddy, and uplands by maize, beans
and cotton. Favorable climatic condition to farming in the upper north provides farmers with a high potential
for crop diversification. A number of nontraditional crops, particularly vegetables, cut flowers and fruits, have
widely grown, help make the upper north an important exporter of such crops to the country and world market.

Northeast: Northeast is the least natural resource endowment and the poorest region of the country. Poor
soils and a large scale salinity area and erratic rainfall with long drought period limit the farming potential.
Irrigated area is limited, only 10 percent of total farm land area of the region. Paddy land has occupied most
lowland while cassava and sugar cane have mainly occupied the upland cultivated areas. Catile Rice
transplanting practice and labored animal have gradually been replaced by broadcasting by two hands power
tiller, respectively.

Central: Lowlands are mainly occupied by rice fields, while uplands are mainly occupied by cassava,
maize and sugar cane fields. Fruit trees and rubber plants have been mainly grown in coastal areas. The
booming of shrimp export during the earlier 1990s heavily converted mangrove forests along seacoast to
shrimp farming area. Agricultural production, particularly vegetables and flowers in low lands are highly

diversified and intensified due to overwhelmingly advantageous factors of the region. Industrial land use has
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highly been agglomerated in and around Bangkok, its vicinity provinces and eastern coastal zone.

South: With the limit of lowland and high plain, most upland crops have been planted in hilly and
mountainous areas. Uplands and hilly areas are mostly occupied by rubber plants and palm oil trees.
Meanwhile, lowlands are covered by rice. Since the year 1990, substantial mangrove forest areas along the
peninsular have been converted to shrimp farming, mostly by illegally occupation. Diversification of crop has
been markedly apparent in fruit trees.

1.2.2 Land Use/Cover Change During 1960-85

Land use/cover in Thailand during the last three decades may be described as being extensive by
agriculture. Forest land has been dropped steadily from 58.5 percent of total land area in 1960 to 26 percent in
1992. The critical problem of forest destruction related to forest land encroachment, illegal log poaching,
charcoal and firewood collection, forest management and corruption. The forest land was depleted at the rate of
624,000 hectares per annum between 1938-1985. Prior to the 1950s Thailand agriculture was based on mono-
crop. Land resource was abundant wherein lowlands were occupied mostly by rice production. The share of
upland crops has steadily increased during the year 1960-85. The change of land use/cover has largely been
explained by the strong pressure of population growth during 1960s-70s, and the strong growth of foreign
demand for certain economic crops during 1970s-80s. Rural settlement exploded during 1960s and substantial
increase of agricultural land was envisaged for the period of 1960-80. This increase is largely explained by the
growth of export demand for such crops as; cassava, maize, sugar cane and rubber. Land use for upland crops
has permeated into the land use of tree crops and perennial crops. The rate of forest depletion was highest
during 1970s coincides with the period of high agricultural expansion in upland crops.

1.2.3 Current Land Use/Cover Change

The rate of forest depletion has declined since the early 1990s. In farm lands, traditional crops,
particularly rice, cassava, sugar cane, maize, and rubber still mainly occupied farm lands, while paddy lands
was more or less constant in recent years or even decrease in some regions. At the year 1991, paddy lands
shared approximately 70.5 percent of total cultivated area, dropped from 80.2 percent at 1975. Agricultural
products and agricultural exports have continuously increased over the period of times, despite the recent pace
of arable land expansion has markedly been slower. The use of modern inputs and farm machinery has
significantly increased. The use of chemical fertilizers increased from 1,272 thousand tons at the year 1983 to
3,388 thousand tons at 1994, and the use of farm machines increased from 410,040 units to 1,493,687 units in
the same period. The expansion of irrigated land has been slow down due to the geographical and physical
limitations. The pace of expansion and the increasing capital input supplies indicate that the land of the country
is reaching its resource boundary. They also explain that thé agricultural labors are no longer abundant. So far,
the production of most economic crops has still increased by the extension of hybrid variety and other capital
inputs in small farm level.

Though the expansion of land area for agricultural production has contributed to overall growth of the
economy, it also created ecological damages or problems. The impacts of land use change are soil degradation
and erosion, watershed deterioration, inappropriate use of land, declining land productivity and illegal
occupation on land. It was estimated in 1980 that about 17 million hectares had the rate of eroded soil ranging
from a medium to a high degree of severity. Some 5.4 million hectares were inappropriately used. At present,

approximately 9-10 millions people live in the areas which are officially classified as the national reserved
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forest. Some live there for more than five decades. Most of those areas are currently regarded as a deteriorated
forest, while some particularly in hilly and mountainous areas are watershed forest, however. The
industrialization and urbanization of Thailand has strongly been dominant by Bangkok and its surrounding
areas. By the overwhelmingly advantages in infrastructure, administration, finance and market, industrial
investment has heavily been concentrated over long period in and around Bangkok Metropolitan. About 52
percent of total factory located Bangkok and its vicinities. From the survey in 1986 stated that the Bangkok
Metropolitan alone expanded in the rate of 3,200 hectares per year. It indicated that a huge good farm land in

the outskirts of Bangkok Metropolitan was converted to urban and industrial land.

1.3 Underlying Factors Affecting Land Use/Cover Changes
1.3.1 International Factors
One of determinant factor of land use/cover change is the export commodity boom during 1970s.
Traditionally, Thailand exported only a few crops, i.c., rice, rubber. The great expansion of export to other
agricultural commodity, e.g., cassava, maize, sugar cane, kenaf and jute was clearly envisaged during 1970s.
Soaring prices of these crops have strongly induced the diversification of crops and expansion of cultivated
areas. The production of new commercial crops has also more diversified agriculture and has also pushed the
cxpansion of land frontier. The land suitable for agriculture has been rapidly exhausted to barren land.
1.3.2 National Factors
(1) Rural Development Policy
During 1960s-80s, the agricultural production grew annually at constant price of the rate about 5
percent. Agricultural development policy has emphasized on agricultural productivity improvement,
diversification and export promotion.
Therefore, the important aspect of public investment has placed on production infrastructure in rural area.
The highest proportion of government investment was communication and transportation, especially road
network. Second in importance was agriculture which irrigation infrastructure claimed the largest share,
followed by agricultural extension especially the promotion of hybrid variety of plants and livestock and crop
diversification. The forest depletion attached with rural infrastructure investment was relatively marginal,
however such public investments had facilitated the landless and land hunters to encroaching deeper forest and
help expanded the cultivated areas into the forest land.
(2) Price Policy
The government price policy affects the relative urban-rural position and income distribution. Keeping
the domestic price of agricultural produces down has adversely affected to farmers. To cope with marginal
income earning, farmer's strategies have been envisaged in terms of migration to work in non-agricultural
sector. Some chose to expand the area of cultivation and/or to diversify the crop cultivation.
(3) Forest Policy and Management
Since the establishment of government agency to direct the logging comncession and to resume
responsibility for forest management in the year 1896, Thailand had long been applied selective cutting system
in wood timber harvesting. From several problems and failures of forest and watershed management, the
government proclaimed to close all logging concessions in 1989. At present, a healthy forest is found only in

national parks and wildlife reserve areas.
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(4) Land Right and Land Ownership

In rural area, only few farmers have title deeds. Many planners believe that low security of land right
and ownership discourages the farmers to invest on land. Moreover, farmers in undocumented land can sell the
land with ease and further encroach to new land in deeper forest.

1.3.3 Population Factor

(1) Population Growth and its Structure

During 1950s-70s, the approximate household size at the average of 6 person per household in rural
community had strongly pushed the family to expand the cultivated area for household food security. Paddy
land has steadily increased up to more recent years. Forest was illegally logged and cleared for housing and
crop cultivation. Some was cleared to use as fuel wood and charcoal. In 1980, upland cultivated area increased
2.2 times of 1970.

(2) Population Movement
The major migration flow during 1950s-1970s was the movement within the regions. It tends to increase
more and more permanent migration. The major determinant of rural-urban migration due mainly to economic

factors.

(Veerapong Saenjan)
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#5218 Projected land use change results of Thailand by GKSIM

2.1 Introduction :

We have attempted to collect the historical land use/cove and related socio-economic data in either
district or provincial level. These data are inevitable to apply our LU/GEC-II model to Thailand. However, in
spite of our efforts, we failed to collect sufficient data for our LU/GEC-II model application. For district level,
only few indexes were collected historically in Thailand. As to provincial level, many indexed were missed to
be collected at 1970s. There are many 30 years historical land use/cover and related socio-economic data in
four regions of Thailand, The North, The Northeast, the Central, and The South. Therefore, we decided to
adopt GKISM (Generalized Kane's Simulation Method) to each region for its long-term land use/cove change
projection.

GKSIM is one of the effective land use/cover change simulation tool by its simplicity in handling with a
sophisticated land use interaction. The model mechanism enables to forecast the land use change subject to one
homogenous arca, country or region. Here, we will illustrate the applications of GKSIM in the projection of
land use changing pattern from the current year up to the year 2050. Four regions of Thailand are utilized to
illustrate the cases. The applications base on two scenario options. The reference scenario is the ongoing land
use policy represented entirely by the past performance of land use interaction. The alternative scenario
represents the policy options otherwise.

% 374 Results and Discussion
3.1 Regional Scenarios Based Options

3.1.1 Scenario Based Options

In land use change projection, the reference scenario will function as business as usual scenario. It
projects the land use change in the future relying on the past performance of land use change. The second
scenario, so called here, alternative scenario, is the scenario performed otherwise from the reference scenario.
There are three steps in determining the alternative scenario options. Firstly, the study determines particular
land use categories that represent the regional characteristic. The representative land use will attach with the
ongoing land policy in long-term development. Secondly, the study investigates the ongoing trend of land use
change in the represented categories. This step employs a regression method to investigate the trend of change
in the past. The simple linear equation is Y = a + b X + ¢, (Y = land use, X = time variable; year, a, b =
parameters and e = error term). Thirdly, the study determines the pattern of annual changing rate of land use in
the future.

3.1.2 Regional Land Use Scenarios
(1)  ‘Trends in Major Land Use Changes and Policies
Thailand can formally be divided into four regions, the North, the Northeast, the Central and the South.
In macroscopic view on land use, the regional similarity is apparent in the way that forest land has been
tremendously depleted in parallel with a tremendously increment of cultivated land. Residential land has
increased continuously in accord with the continuously increase urbanization. The differences of land use
pattern by region pose on paddy land and unclassified land since varietics of pattern are envisaged. The degrees
of land use interaction are different region by region.
(2) Regional Land Use Change in Alternative Scenarios
In reference scenario, the projection of land use change in the future is simple since its resembles the
performance of land use change in the past. In alternative scenario, several processes have to be carried out.
The determination of land use category to represent the regional characteristics is made by using the abundance
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of land use of each region. In the North, forest land is relatively abundant since its composed of 44.35 percent
of total land uses. In the Northeast, paddy land shared about 36 percent of total land uses. In the Central, paddy
land has strongly been converted to other land uses by the diversification of cropping and high growth of non-
farm sector. In the South, para-rubber trees dominantly cover the farmland. The production in the South alone
shares about 90 percent of total para-rubber produces of the nation. Para-rubber area will be used as the
proximity of agricultural land other than paddy.

The national long-term scenario on land uses poses on forest land that has been targeted at 25 percent
of the total land. In other land uses, the scenarios are apparent in the form of policies and measures subject to
mid-term planning. The prioritized policies in relevance to the case here are forest conservation, productivity
upgrading in farming and paddy land conservation. These three policies concern to the regions in two levels i.e.,
national and regional levels. The study arbitrarily set the forest conservation policy as the national level by its
constitutes of a clear long-term policy target. The other two policies concern the land use change in regional
level. In forest conservation policy, the current target of 25 percent of forest land is irrelevant, since in the year
1993 only 26 percent of the forest land has remained. The study arbitrarily sets the national long-term target of
22 percent at the year 2050.

From regression results, the national forest has decreased in the rate of 0.25 percent per annum. The
empirical results also show that the decreasing rate has diminished in the later years. In productivity upgrading,
the average annually increase in the Northeast during the year 1978-1993 was 0.3 percent. The paddy land
depletion in the Central during the same period was 1.5 percent average annually. In the South, the average
annually increasing rate of productivity in para-rubber farming during the year 1986-1993 was about 12.4
percent. These regional figures are referred in the alternative scenarios. Some results are used as a baseline for
the alternative scenarios of the regions.

In the third step, the determination of pattern of annual changing rate in particular land use in the
future is carried out. The rate of change at the beginning year is determined by the regression results as
mentioned above. Some of the figures otherwise, i.e., productivity rate of the South is adjusted for more
relevancy to the characteristic of the region. The pattern of increase (or decrease) subject to the targeted year is
calculated from the formula as follows.

k2,

)

t-t,

t, ~ 1o

where, klij > 0 is the initial value hij)t gets at initial time, that is, A, , = k1, when ¢ =1{,. k2ij >0

and the sign *+ determine the way hij), changes after the initial time. If sign - is used, hi}.,, becomes

it

monotonous decreasing function of t, and ¢ 4 is the time when interaction, if sign + is used, on the other hand,
hz,‘, , becomes a monotonous increasing function of t, and ¢ 4 is the time when hij,
two times of its initial value, that is, when ¢ = ¢ 40 hy, =2k1,.

Thus, the pattern of change per annum subject to the time (year) can be determined by the amount and

the sign = of k; and k,. The formula allows to designating either the rate of increase (or decrease) at the

, is considered to become

if,

beginning year of simulation or the year the running is terminated. In this study the targeted year of projection
is the year 2050.

Naturally, either the land use change in the future will increase or decrease, there are many forms of
changing rate subject to a time; increasing, decreasing, flat and others. For example, in case a particular land
use decreases subject to a time, the rate of decrease may be apparent either from the higher changing rate in the
beginning year to the lower rate in the later year, or from the lower to the higher, or in the same changing rate
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through a time. This study assumes that either increasing or decreasing trend, the annual changing rate will
perform a higher degree in the beginning year and lower degree in the later year. The annual rate of change will
meet 0 (zero) or no longer change at the year 2050. From above, the determination of regional land use in
alternative scenarios is made. To be more simplicity, one or two categories of land use in one scenario is
sufficient to illustrate the cases. The national and regional policy scenarios for the projection of land use change
by regions are shown in Table 1.

Table 1 Regional Land Use Scenarios

Regions Policy Scenarios Land Use Change Scenarios

North - Forest conservation Follows the past land use interaction

Decreasing rate of 0.25 % in forest land, higher-lower pat-
tern to become zero (U) at to the year 2050

Northeast | - Increasing paddy land productivity | Follows the past land use interaction
- Forest conservation Productivity increases in higher-lower pattern to meet
current national average at the year 2050

Central - Paddy land conservation Follows the past land use interaction
- Forest conservation Decreasing rate of 1.5 % in paddy land, higher-lower
pattern of decreasing to become zero (0) at the year 2010
South - Increasing para-rubber productivity | Follows the past land use interaction
- Forest conservation Productivity increase in the rate of 5 % per annum, higher-
lower pattern of increase to become zero (0) at the year 20
L 50

3.2 Dataset in GKSIM modeling

There are 5 land use categories, namely; forest, paddy, agriculture excluding paddy, residential and
unclassified. The dataset at regional level is available during the year 1978-1993. Most land use categories can
clearly be clarified by their uses except for the unclassified one. The unclassified category is derived from the
sum of various micro land uses e.g., infrastructure, river, pond, lake, unusable land and others. Two variables of
sociocconomic driving force are Gross Regional Product (GRP) and population. This dataset is available at the
same period as land use dataset. The officially long-term projection is limited. In population, the official
projection by regions from National Statistical Office of Thailand is available up to the year 2020. Then, the
projection subject to the year 2050 in this study is conducted following trend of official projection. During the
year 1993-2020, the increasing rate is declining subject to the time span. The GRP is projected in regard with
the growth performance of each region. To carry out the projection coincide with national planning system, it is
made subject to five-year term. GRP's projection is arbitrary. It is assumed that rapid growth experience is no
longer apparent. During current plan period, the gross domestic product is assumed to increase in an average
rate of 3.5 percent per annum. The recovery period is assumed to occur during the planning period of the tenth
national plan (the year of 2002-2006). Next, the increasing rate of has diminished from the plan period of 2007-
2011 up to the year 2050.

3.3 Simulation Modeling

3.3.1 GKSIM Application
The detail of GKSIM is illustrated by Gong. The application has two parts. First part relates to
socioeconomic driving forces that are dealt with as exterior variables.

Function wl,, =¢, (p,,./ p) +(-c, Y., /e,)* is used in this part to determine the way the population

80



and GRP influences land use change.

In the second part, the function w2, = (v, + Z(—B) /v, + Z@) is used to deal with interaction among land
use categories that are dealt with as interior variables. It is very important to build function wl; ,and w2, ,
based on which the projection is excused. After setting the parameters in function wl, ,, the reference land use
scenarios can be obtained when GKSIM's mechanism simulates the two basic terms. In projection of the
alternative land use scenarios, firstly the particular scenario conditions are conducted outside GKSIM.
Meanwhile, the national level policy is introduced for all regions. The national forest land at 22 percent of total
land in the year 2050 is calculated. Next, the regional level policies for particular regions are introduced. In the
Northeast, the amount of paddy land at the year 2050 is computed targeting at the current national average of
348 kg per rai. The Central case is quite simple. The depletion rate of paddy land is set as zero (0) at the year
2010 and the declining rate at the beginning year is 1.5 percent per annum. In the South, the increasing rate of 5

percent per annum at the beginning year is applied with higher to lower rate of productivity upgrading.

3.4 Simulation Results

3.4.1 TheNorth

In Fig 1, the observed patterns during the year 1978 to 2050. The reference scenario shows a decrease
trend of forest to the year 2050. The 44 percent of forest of the total at the year 1993 will decrease to 33.0
percent at the year 2050. Agricultural land use (exc. paddy) has increased from 12.8 percent of total land use of
the region to 20 percent in the same period. As expected, residential land will increase continuously while
paddy land will decline. In the alternative scenario, similar patterns of land use change are obtained in different
degrees of change. Forest land will remain at 36.6 percent in the year 2050. Agricultural land (exc. paddy)
increases to 19.5 percent while residential and paddy lands are apparent a marginal change from the reference
one. Due to their similarity, only the projection of the alternative scenario is shown.

Fig. 1 Pattern of Land Use: Reference Scenario: the North
70000
7—Non-PaddyAg
60000 ;\ ---x--- Forest
En ... Paddy
*xy
50000 K R
@ faia e LU “eoopecs Unclassitied
© 2l H*‘Xﬁm [assitie
k-] wa% — -
< 40000 St T 9
] NS S M p
3 A o g
g ! bt A ARG A P
* 30000 - apdcp
i ’ M,;M*'W‘
& o
20000 1—— p——_]
M«oaooOOmmx,oom = “M
10000 i - 2900 990
Pall
’ AANBASSASRDBAA
0 AAADAA AAA LA AﬁQM“&'AA&A‘A)AAMAAAAAAA@AAAA»AAAAAA!A’A
. T T T T T T
1970 1980 1960 2000 2010 year 2020 200 2040 2050

81



3.4.2 The Northeast

Reference scenario shows a stagnant pattern of paddy from the beginning year and little drop in the
later years (see Fig. 2). Surprisingly, the land use projection is contrast to the pattern during 1980s since the
agricultural land (exc. paddy) during this period had increased continuously. In the alternative scenario, the
drastically drop of paddy land to offset the assumed target of the policy scenario on productivity upgrading is
clearly envisaged. At the year 2050, the amount of paddy land will remain at 22.6 percent of total land, drops
from 37 percent of the year 1993. The forest land will decrease gradually as expected to constitute 11 percent
of the total land at the year 2050. The drastically drops of paddy land and forest land in the alternative scenario
are replaced mainly by the agricultural land other than paddy.

Fig. 2 Pattern of Land Use: Reference Scenario: the Northeast
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3.4.3 The Central

Fig. 3 shows the land use change projection of reference scenario. Paddy land will decrease
continuously to constitute 14.3 percent of the total land at the year 2050. It drops from 18.7 percent of the year
1993. Next, the forest land will decrease to constitute 15.8 percent of the total land, drop from 23 percent of the
year 1993. Agricultural land (exc. paddy) will drastically increase to 28.6 percent in parallel with the residential
land that will meet 7.3 percent in the year 2050. In alternative scenario where the pattern of land use change is
not depicted here, paddy land will stop conversion at the year 2010. Forest land will decrease in lesser degree
than the reference one to meet the least amount of national forest policy.
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3.4.4 The South
Fig. 4a shows the reference scenario. The agricultural land (exc. paddy) will steadily increase up to
the year 2020.

Fig 4a. Pattern of Land Use: Reference Scenario: the South
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It will constitute 43 percent of the total land at the year 2050. This pattern is largely governed by a
tremendously increase of agricultural land (exc. paddy) in the past. At the same time, the forest land will
decrease continuously to remain at 18 percent of the total. Paddy land will also decrease to remain at 15.0
percent. Residential land will increase continuously. In alternative scenario, the similar patterns to the reference
one are obtained except for the agricultural land (exc. paddy) which will increase in slower rate to hit 38.7
percent of the total at the year 2050. This pattern comes from the assumed policy scenario of productivity
upgrading in para-rubber to offset the strong expansion of cultivated land in the past. Besides, forest land will
decrease in a lesser degree to remain 14 percent of the total (Fig. 4b).
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Fig. 4b. Pattern of Land Use: Alternative Scenario: the South
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3.4.5 The Country

The results from the regional projections indicate the pattern of land use change in national level
(Table 2). Under the reference scenario, forest land of 26 percent in the year 1993 will remain at 20 percent of
the total at the year 2050. Paddy land will gradually drop from 21 percent in the year 1993 to remain at 18.2
percent while the agricultural land (exc. paddy) and the residential land will increase from 18.5 percent to 26.1
percent and from 2.0 percent to 5.5 percent of the total, respectively. When the three regional land use policies
were introduced in the alternative scenario, forest land will decrease in a lesser degree to remain 22 percent at
2050. Rice farming in the inferior land area will decrease tremendously to remain at 15.2 percent. In the
meanwhile, the agricultural land (exc. paddy) will increase to the same level as the reference scenario. It will
constitute 26.0 percent of the total land at the year 2050. This result comes mainly from the land productivity
improvement. Similarly, residential land will increase in the same degree as the reference scenarios.

Table 2 Percentage of Land Use at 2050 Table 3 Differences between Projected and Observed
Land Use Reference | Alternative Land Use North Northeast | Central South
Forest 20.0 22.0 Forest 4.23 6.94 8.77 10.27
Agric.(exc. paddy 26.1 26.0 Non Paddy Ag. -4.97 -5.26 9.98 -11.51
Paddy 18.2 15.2 Paddy -5.61 -9.88 -6.15 5.48
Residence 5.5 5.5 Residential 2.27 2.11 -3.23 -6.11
Unclassified 2.70 6.06 -9.37 -1.87

3.5 Discussions
GKSIM cnables to project the pattern of land use change in the future under the limited
number of variables of time scries dataset. The modeling structure and its mechanism are simple,
making ease to project the change at a designated time. The modeling mechanism is also flexible
to allow the user formulates the options and conditions to project the scenarios other than the
basic requirement structure. This flexibility is worthwhile for the policy makers and planners to
forecast the land use change in the future under particular policy options. The application on
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Thailand's cases also indicates that the scenario can be formulated in several levels. The linkage
between higher and lower scenario levels is existed. However, the linkage does not exist
automatically in the model mechanism since some parts of projection in the alternative scenario
are computed outside GKSIM.

Similarly to other simulation models the projected results contain the error terms. Table 3
shows the percentage of differences between the projected and the observed amount at the year
1993. In particular categories, about 10 percent differences are obtained. The degree of
diffcrences at the beginning year could largely be appreciated at the later year. The task on error
suppression in GKSIM is not simple since the relevant wl;  and w2, can not easily be achieved.

3.6 Concluding Remarks
Despite a certain erratic problem in the applications of GKSIM on the cases of Thailand,
the overall performance of land use projection is relatively high with a simple framework and
modeling mechanism to tackling with a comprehensive land use interaction.
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S BMELEERIRE, o242 +afMcERrboll®d,. FIAMEL 72— FHE
FNVEB g DBERTZRICE S Ialb—2a o0 TET>TWRL,

3.2.2 SFLEHTERP-IZHE

TOTHBRII BT INEEICOWT, EFNVOBEAPAARET, tHA AL ERERT EHBETL
EDBTERPOFERIIODVWT, WTEEHET 2, ZOXERBHE, T IF—-Y LoHH, & TP
TNy —rarytoHB OD2DICKFTEDS,

3.2.3 F—% LolA
(1) MEOEESMDAE - e
MBELELEPYPOELZTE., M (HOTFTOLRV) OHE - HECHESTBIROLEENEEICR
B, ML ANV T-BULEHET—YEAFITZZIEEARTETH =, EFNVICHEMATLED, #
MR FRICELID . IRAOMEBER -T2 2 lAE. LEPULAYS, 2O EEERMNOAE -
MEEITR-STHED, 1970 &, 1980 FF, 1990 ED IRKEATC—BLETF—¥ Ly bE2ERTEII L
AR TH oS TOFR, tHAHBEET -5, HE-BF T -F LU TAHITAFTEZILENT
EhD, LEOISCL-BLET Yty FEERTIIENTERDP DT, EFNVABEHTS

CEER, ZYMOSVWTHEHBREEELI S HARBPALROT I EATFTHI LN TELEM, 1970 F~90
DEICHEBECITBREORS - 2820 R> TV EED, ZOIRALHTHEOKG LOMHIBUMNRER>TWE,
ZOER, —BELEF Py bEERTHIIENTCET, EFNAOHERAVTFAERTH >,
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ZEBAARETH o=,

(2) F—=HUIBITZATFI)—DOER
RMFLRAVRFTAPRETIE, EMNTHLHAAPHE - BECHTIMHA LOAT IV -DR
BoOTWE, TDEODAFLEHABREDPS —BLETF—IR—ADERTHIHFURETH -
o

(3) F—roriA
F—YDOREBPIKAETOHAR. AN PFEL LIV FT—FRZE2ITROV, 3K A (1970 4, 1980
£, 1990 F) OF—F v MER L =D, —BOEMUANATE, RELEF—Y0DEE. 1 KRR (X
121990 ) OF — Y DADBEDEL . FOLEIRFHRIC LI TIKADT -V Z2EHILILDT
aEETH >,

(4) ZLuits - &¥5—4
OVAFAV Y EFNVEA 7Y VI ET—Y 2HRaMAH L. MH T38RI T NVTH D, 1
VY NANBETF—FiE, BANIIRSA LYV 7 4—RE UTCHEhZEBMTHD, BHEEREE
BHRINDZZIEDET LV, LELEYS, ARFTCHRL RO TWE P Y PO#ER. LERBRRE
tOELZTHY (B2H1188) . BINFLALVTHZOEOT -7V EMEIEL LT THRCEREI L
TVRWV, I, AFTELAHBELERICET 2T Y. 1V FPFEREY-HBORCREZTL., &
CAYOEDIBEEEE LOTRPERICBETET Y EAFT LI LN TCE R P ok, ZOLIRE
CBOWTIE., REBWICE>TRZYURESA U7 r— 2R L, LHAHAEKT 2BETE
XA AEETH o =,

3.2.4 77Vr—ya sKBiIBiraE
REFNVICHEATELILIDLT— IV 2RBEITLIELHNTEREA L FEBVWTH, PRKERE. £7
LEZURBDEFMMTCERDP o2, TOREREHINZEDIIDWT, UTFICERT %,

(1) BRHRF—HVICRATAFYVYIL—varDd—N—70—
£y RiE, 00DMIPSBEEINTVDE, ZORK, MOPY7OEZEEBRLTHEFELISZV, &
. EMOEBRZFHPH2MRROELEHRTH D, HPERE LTRELET S EIEDODVTHH/IMIZ
IOoTKRELER>TVWE, FIZIE. HHEAKPERREZEOMEE, MOEHFL XNV IDELVHM
BB olEH, FY N ITL—vavBiA—N—Tvn—-2EL3¥E, ThEORTLEHIC. £
DESIRFEREREZTFT—VE2NOEREBPAOTRTIREDHARICLIOHAEM L0, EHEOHM
BicEBL,. EHRESACA VI I7A—ADOBEIIBVWTILEBESE I RLEION S,

(2) BAARESAEUTT7+—ADRM
¥y )7L —>a ORTERBIC. HEEHEOMBECELBE 2 R ITERDNH L L PEIRTH
o TOL>R2BEBETRTERE. ¥F¥Y V7L —>a BRIIEEL, BUYRERME LRV E
DHIGNTVWBEED, FIAEV T I74—RAE LTHIhZ2LDTH-oTEHLDPUDHRA L.
. BB OMBEEKBIIBVWTE, FIMEY V74— R B3h 24P EROEHR L HEEMA
RIHBBADEL, HIRBI22BRVWEBEAEH -k, TOLIRER,. FHABRIBLW TSR
RPHEET2EBER T LB TERDP oL,

(KRirEME. R 8)

B% X

1)K EEMR(1996) LU/GEC 70 Y x 7 MREH -7V 7 - KPEKO L AR - REXLOE
WF# (1) , pp61-69.

DFEHBEE EIREBMEFNELEEBREE THLANVF S E2RAVWEZY7EEOLHAA - %
LD R T8I
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HOoH FLo

HOFHALBOHOTRALERRPR 2L, AMERELLTOAD, GDP AL, LHBOKEER
MRWwE 45 F YA (Business As Usual) KA LT, £ ¥ RAS 7. ¥4 TREBEMOMM, &
KEBEORD. ZOMo +HAAEROBNELIERTHE, —FH. PEATET LA, HiidsE T+
Wb BMASIN., EHOBVEHEDGETVE, EFLVOHRT, BEDOL OBEHLS 2 0HFED L1
MEAZHDO LY RERNOBAETHEATZ2ISCHEBENAIA-IHBRDOENTVWEDT, LILDOM
ik, ER 7P PETCEREE] OREROLHAALL N Y RBRRZIEHEBEINATV S
B ERL,

CoTlE. PEHICBIALHAAEZLO ML Y FOEREB T T, hEEE BB OE D
EETOEREMA., LUGEC 7OV /7 FOE HORLSWVIZDWVWTHER D,

ASBEIHON 652 H2L., FAMi. N 3BIUVE 4T5256h=ZAN. GDPOHEMPAILD
PhbET. HEMTIMRLET 2. COL3RIEHAEREDICR, ABEMAT I LHERE
MoK RE L E2ERIEZLIR L,

T4 DEBHIPLBHEEPHE T ALHEELT 2050 FETUERIARE LMEERIIDONT
HELTHD. MEOED 1995 FUBVWTHELSATRBORELHRB/EDPHIVG>TVWE LT 5,
G REE. SHNEAL ThEEHOPTETCRE Y, EROBA/BHNER, ®RADE - ASE
DOBBEONPTECRE S, Lo T, BRI RS EHAEMSE., (BADIX[—ALEDDERRE])
/ﬁﬂmﬁﬁmiiéoé\wxﬁtbwﬁmﬁﬁzmoﬁifgﬁtb\AD@H%%%(%%E
WM LTEAE) LHMAROIIRFPHELIS LHEESKZ2HR T M 1225, B 1ILX
RiE. 1995 ER S T2 ETHH 4,200kg/ha O + M A& FEM D E L2 BN L FEIT . 2050 FFIZE 6,000kg/ha
RHMAD LA ND, 2ETHCIOMEERTAZ L EPRVEELE I SN D, PERBK
. AR AT 20202048 2050 EICHETHMEEMEZRELTVWD, TRLHMEIEI I TOM
;%{@J:Dféﬁb\b@@\%d)ﬂﬁuﬂ%ﬁﬁ%%wckim%u\iﬁ'&dﬁ#ﬂtc:iﬂﬁ'@%Z)i)n‘:u\i%?ﬁb‘&éo

Ric, MEOEXG THAEEERENZERREVWIRALH L0 T, LHAEEMES 1995 &0
CHMEVDBRAEEZ D, COBE., BIHON 3OADEMY F U AT HLTZICE. @MALH
EXZAEEBRIND, —AYUEDOBHED 2050 FETHEALRVWEULTHMAEZKBELEZONN
0O TCH D, TORETIR. AENEEBIHBHEEMOMBICHEVKLT 2D TV THARBKENL,
2050 FHIC I BB EEDO3IO0OY%ZRMALES IZ2E2/RVEILR D,

K 3 dhEREIENEREEZH#E L. 5%, tHAEESOE EPRADT, 2. FEAMI
MEOMAMBE CHBEARD L, 2002 LE  c RLESTOMMEHRCTHEDIZ2R2BRVELELS
OFHAHAEEO PHERTH S, TOFETE, L5 - HiLBO LM EEMTERMHMED 6570
1Lr L. ¥, REMRECOHMBMOL I, BIHN 6 BT 2HHNAHBOEMNTE R,
ACBMAZHS EHICESRLZCENLT, KBECEROHBEMNSEL TR L > L. BABRI
2050 EHEIC I 1995 EO LM M AT T 22Ic 2D, LB TCRHENICZNADAETH 2 PEK
sRMEATH 5,

ME. 320MERYF)ATORERITo AN, RBICE, tiEEEOm L, oM, &
W ADHASDODETHBL LTV Z LRSS, S8E. 3FBDNS VAN AKRERBEICR
o NS UANE WL, BBOBERE, HAOABAHMIERS L. RAURBEELR S,

B2, EEEEE LTRBINEAE LT, 6 B coBRM sk T AkOEE,
L. BLY, HERAMADOFEEOEVE LIS & 0 BAIR over grazing (H#L) ORE
bz, . PESABRSYHARCEE TN, HRATHB CRYMBOGEIEZD, 77U A
EHOICERLYRBREEISREELD %,

WD LU/GEC 70V 7 Mk, BHMHBOBMEE. WEEEOHDOFRFH. L - H
S L2 MERTEORETH, BLU, ZhEHE > BERENEORPICERZRD.

(KPEEIE)
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Grain Productivity in China
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Land Use Change in China (10%km?)
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3w WHLRNVTRELHBAMA - HELEL

B1E UL Hic

ABETE, 3EMO LU/GEC 70 Y7 MEIHOPT, MEENRE Lz LtMA - B ELIC
By 2R RE2ELDE, Fh2h, F2HTCHA, FIHTHE, FAHTA X FARZTED0
T BE1ETENGE Lo T A A - #EECOM. B2HTHEALETTF NV EZOHEB,
BIUTHEBEBRIIODVLTiERS,

MG L UEMBL AVEEETCHT LK DB TEL T EHY I V-TOEBEMEHEL -,
HOTHEMULEETIV (FHK) bHRELEHMBEIDER> TV %,

BOMOAATE., B1ECBVWT, SAF - OVAXFA4 97 EFNEBIT 2 LR HEFEEE
WEMHET2EDOERFARIEOVWTHELLBRS, UL, BE2HOPHFHERIC OV TR, FHT.
SEEOMEBIFANINTVWIDOTHBIILINZDAE L,

E3MmOPETR., BLET2O0ERZ P70 —F Il X2 Bo LA A - EELHEHAAC
SNWTHRRZ, ~Dld, EGICESL 7 70 —F T8, FiiR, EFHMBBBLTERHED 2 (or
3) BEDA Y Y a bR F -y 2RHICLELOFHER~RSZ. 5 -2, IVF BV RAF A v7Y
EFNVOBHEARE LEDOT, ¥HME, AF LB, AHAOBHMBREL ROV TR, £
DEREPEFIITCSBROBINDIBZEREVFIFLEO>VWTHRNE, F2HTEK., Lid2o>07 70—
FTEHEMUEEFNVIEODWTHRR, F—RAZAIY T4 ORNBHBLEFTNVHERIIDVWTR~RS, B4 H
DAY REFYFIEZODVWTR, BLETEYYyUE, ARMNIE, AU VI UEIODVWTEBIC LM
MR - BEELORBBIIDVWTRR, B2HTE, Fa -2 EFVEHVEFRHFBERIIODVWIESE
NBUIRAN I

BBV (FZAEER) CHHAMA - FEELEBRTIBICE. FOLAILED 1 DT ()
HLE2OF X)) LRVTDT —R - AVFADBRETCH D, TRTRVEERNTREI>TW
2BEEEMT LI LIIRE, PERHICE>TCHAT 2, F2HEIMTHEREO LA - H
BEEHHLUENM, BE 10 EHO ML Y K2, #BHKAAMIE 37 km® QM. HHEHIER
1.8 7 km* D@D, A 20 5 km? O, EHIIHEFH km> DD, ZOMOEELK 162 7
kmDEDLEVSZE LbgathRz, LAL, ZERICEBEI1I0FHCERMBELZ T TH LT km?
LEOHBOBLESH > LItREIZ DL, BFERRBEB CHMBOESTRR AR D ET
Lize — A4, 688 - HALMETCHERANOGEHRDIEAL D, 2K UTHBEMB LV S HERIH
T 2bIFT, BLTHETOHBOANARBRIELELTVWEbIFTtERV, HIEBLRVTRS EX
EhtMAAEEIEI>TVEDF T, ThiZHEBL RV TORMBELZEL THOTEETES
ZEeTH B,

WA, BEEGREHAVEYVE—RMEVY UYL B IHAE - HEELBEITDPBATHEZN, 2O
BELYVI VR M —RABED, ERESEYVHABREEMTIEDOT Y WERT TR AN
AREZ > ERETIEDOF—FHHBTRE (F—R - X557 4) DRBEELEZX D,

(RBEEIE)
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B2 H&X
HB1IEH THANHZELCEFERTFOMEBEL I —VHE
1.1 ZHFokdA
1.1.1 SHHohsnweHANRY 70—F

RO LHMAAETNOLS L IE., LER/NIRETHE 2GR T2HHNLMAAETNVTH
oo —H VO—NNVREEREEOBBRTLIHABMAETNVIEEHI N INE/REE., OLEE. @
PROTH. OBMHB2ECUFEMRETH DL COLSREHAMATCTIVOREICH = > TR,
POE2FMEESBICBENWT, THAAZMOA A ADPFEHILRERS R, Aok s Wi,
THAHAEHRETAIBERZESPICTEILIEH D, PIEBIHAATT VERD DO ERK
FREMBEST SN, £/, 2EBHITE, PLfdthig, SHRREOMBEB ST O TE
BLTHD, LHAAZCEROHMBHREIIODVWTLERT S,

AT, LHAHEZOZHTHEIVATON M2 - BENBEH2HAICRELERTH %,
BE, A2 - BENEEHOEHO A IIHROBETH 2. LIPZIZ, F-Il2ToLHMA
EMRELTEBO@EEN). D0 tMAHAFI) —0BKEEV. BEUEAEENSE LTS
CERUHMEHEBHOAEDRBTHHIREEREZD L, ANBENETHEINPBELTHIH, 20D
AT —=)VIE VGO EAIE LTI I ED, £oT, VHERIIESIIBRRZET IV R2ALRKIC
WEL, ML 2L IFELTRY, F2C, THHNAF—VYORBEEZ2EZBIISIEHTEOHIZ,
(F— P R LTES LD IZLEMMTOEANREZ S (F7O—F) L, BARIE, %ihd 3
LI, LA HEZhE2HET2HERAIIA Y Ry 7 ARKFET NV E2EHT S,

1.1.2 THWRHIOSY -7 v MEEF

AWOY =Ty bR LMAABREL LT, "TH3RA0THMAHAOHEES = 71872 RO
THAM LR O 2EREREL 2.

T AEZOERBORBNICERIN-HENBERORPELRBEL TI2H6CE. DI2FKAOD
THWRAS 7 ICERHTA RS, T2 LS, FAAERIBAMBET S OFEEBEERE 2
REATHH, TRE2ZROERIIBVWTTHAHBEZHS DPIZT S,

—F. THABELEDPVDPLRIZBERIZL>TEEsZIRZDEVS, EBEROMHEZHELT 2
BHICE, —EHHOLBAHOELMBICEHTZ22LICRE, 22T, BRINREAK, £LED
AEATH L. B LUEERM. HEOMEE, AREOERY, W2DPDELIEEIEISN S,
EDLIREAMEERZBIRT Z2DICL->T. 4R BREERSZ, ZLELEEEROBAE TN O
BEOFXEL B ZT, MEXOBARPEOEBEP NIV EHBELBRRZEEEZRD DTV EL
SHEI D2, HTORTHAOKER, XATARLUEAREOZREAL =,

(RO LA HZEIEE = i(BOMRO TR AREER — (BoWgo His HEEER
F, HRAOREL L-> T M IN2BEROMAAGDLELBERZZEBFHRINLGD, 2 BREOF
— Y UDRHATERVOT, SMPREEHNICEE S,

L2054 7OR DS B, FiFE LHAABES N, &F 2 THAHELCERSK LRSS
29 5%,

1.1.3 +HMAZHEET ZRMH

THAAEHAETZ2EMGCE. BRCEAOMMMEH MMM RENDH 2. siFlcid. BRK
Eff. HERENRME, LB IMEHECNZI T, THAAZHHE S 2HERFCLHAHZ2FEET 2
MHEEBRBHEREOBRNEZEHOEETN D, /2. BFLEEMNEFPRKBAREYE LN S,

PO -NVRREREESBECBVELEIMAMATIVCR, REGRVWLZO—BA L XET Y
THEREVEAN-TLILEFH N, BHE AR ARV RA7 4L, BHEBERYBZENCKRES<ERSZDT,
EFNVOBHEEELANETDIIEHENTHAD. £, FHHEERI 2050 ENEE L0, PHEBAO
200 EH D VYEOBEFELRAS .
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BRI TN, B, Rl IcBT 2EER. HSRFENERAFTE. A0 - HHFEE, 5
W, BEMORFEHKERCICHETIEERAVE, EE L, ZBEIMENFB L TBORK R
DB LT, FRELCULMFCEMY AN S 2 EDHKRD > 2o

1.1.4 #MEHETIVOER

HNEBR L RBEREZNZRAFPLTCERD, JITHERDORSMAET NI DOV TEHHILH
W42, LHRAABEMFOY—Fy PR EHAAERECH o 20, ZOBEEORICEMEICHE
MEbH 50T, FEMEEFILVEEALE. BMOBKNEKEZERS BEARET VL) SHEBOHEY
EWERAKICES CEARES VO AN ERREREZEAD T LRAA L ZOEROMELMT Y
LB TCE2EOTH D, EHEMBET VT, criterion variables D#IEFE & & predictor
variables DEEEE A DB T, MEMNBRIIRE LS, a, b DREBPEDON D, X, OH¥ m & y,
OEBp DNIVWHOKREBUEY., EHEEBEEDLIENTED. BB, (] F oD 1F HE 25 BT D #H
B o(EEMBEHTH %,

X =a'x=a,x +a,x, ++a,x,

Y =b'y=by +b,y, +-+b,y,

Py =r(X;,Y,.')——)Max

Al pype = (X, X)) =0and p,. =r(Y,,Y)=0, fori=j

M 1. B S SO R S S L TR RS ORBR R EEIFORMAZRLE
LOTH D, BEZ 2HAMO LHAHABENMELRT200TH 5. RS RFIE HEAEES
BlTtd, HEDERPERZUNEERCTH %o

. THRAEEOERAFOY —F v PIELBETH H. ik, TOEMERE IR E
WHBEBEGAALRRVWOT, FTEHBMEFVEEATIEEI NIV, BHEOY Y b EFIVHHEH
JeETHord,. EROBRPFEEIN TV IEMBEFVEER LE. AT 774 XKWL D
. HELRERPHINICBRT 2, R 2. BEHS BH O LR AECERS T ORMEAE R
LELDTH 5,

n

y=c1x1+czx2+---+c”xn=2cix,.
1.1.5 NZHFIOMEDT

B L R e HALED 3OO QMR EEE L L, LBAAMMTICET 2R (2L,
THAAEFVCOBBDRYUTEESRD), FEOFV VT I T BRARSTOEHHRCSH 5.
BT, COMANAFEHOERERET S, TV UETOREEEITVEY, ok d T
BB RERALTVWEDOT, Bt R ORREELRNICHEHL 20,

B E . BT A TR L FHROBA R TH 5. BAMDT L BRI &, ISR
A ESORHRE TS . MARFBAOKRLEEMULEHREERVIHLTV S, HIIRT
iE, BRI OBUMICESAEBOVTCHRICEBNT 5,

AASEHEF TR, R 2 BB LR CARAEREM Uz, 272 U, LR A 20 BER M TE,
L2ETHANZ MR E T 27 —XE T TR, PILRBEBEEEER <), BMitIRALEER <), b
EHBO 3 OOF TV N—T7RBEL, PHIMEFHI L THMARGOREERS LI UL,
BAHETIR, HEALEHOFHEREZMNT %,
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fw Predictor Variables

\

Criterion Variables (A) Natural Conditions

in 1970

}

Canonical
Correlation Analysis

ED) Land-use Distribution ..
in 1970

(B) Socio-economic Conditions
in 1970

]

-

Structure of Land-use
Pattern in1970

\.

J

Temporal Stability of
Land-use Structure

Structure of Land-use
Pattern in 1990

o

(A) Natural Conditions
(in 1970)

Canonical
Correlation Analysi

(D) Land-use Distribution
in 1990

(B) Socio-economic Conditions
in 1990

Analysis on Temporal Stability of Land-use Structure

X] 1 Framework of Analysis for Land-use Distribution (Kansai District).

Dependent Variables Explanatory Variables

pu
(A) Natural Conditions in 1970
(Data Reduction by PCA)

\.

-
(B) Socio-economic Conditions ]

pasen .
(E) Land-use Change during \ in 1970
the Study Period (1970-1990) | Multiple Regression ..
¢ Farmland Change @ [ % Analysis
* Residential Land Change :

- r(C) Temporal Changes of the Socio-]
|__economic Conditions(1970-1990)

in 1970

r(D) Land-use Distribution J

\.

Factors of Land-use
Change

2  Framework of Analysis for Land-use Change (Kansai District).
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1.2 EEEM?:T%W'J@%%
1.2.1 — & L IEHE
Bﬁﬁi@ﬁ@ﬂ%ﬂﬁmu HEK, KRFF. RERO3IFRDIPOSHEEIN S, v/wvﬁm 138 T H
s COHEFTE. BLthEpmo LA AF— Y BAETERPOEED, BERZV-ADT—4 %
ﬁﬁu\t:o ZOFEH, 1970 FE 1990 FEOLHMAA AT TV —HERD, HEZEAIEDI LD, P
HRET, Ei. Kb, EHZFOMO4HF TV TR, THARAEHETIERDODT -4 F
W 1970 & 1990 FICHi R =0 EEOHARNERL 27 EHEOH 2RFNEREEZHEL &,
1.2.2 TihRAIREE K D& R
it R FI T RS K % Criterion variables. 3R RO @ FNISIE R Predictor variables & 9 5 [EHEAf
B 2iTo 222 2%, RIFRERMSEON . F 1 EHEMBEGREIL 099, 58 2 IEHEH BRI 0.96,
W3 FHEMBERERIZ 0T LEETH - =,

# 1 Land-use structure : Summary of the canonical loadings (the Kansai District, 1970).

0

<-0.7

e % of mountain / volcano [farm-household ratio
variat| % of >200m elevation|% of 8-15 degree slope

of employees per|% of 0-3 degree slope area
armland % of 0-100m elevation area

e larea distance to Kyoto, Osakal population density
% of >15 degree slopelper capita gross farm % of lowland area
area broducts

% of population over 65

2 X B of agr laborers perl fer capita farmland area pverage farm size
variat farmland er capita gross farm
e % of part-time farm product
farm-household ratio
population density % of 100-200m elevation

3¢ X % of 3-8 degree slope area
variat % of hill area
e

Remarks: 1 : Land-use variables, { : Geophysical indicators, # : Socio-economic indicators. Indicators with underline
are related to agriculture. * : Value of the canonical loading is 0.49. ** : Value of the canonical loading is 0.43.

21k, FHEAHNB(EHEZRE TOEELOBOMBERBHDMED 0.5 L EDIERTH %o Criterion
variables & UX predictor variables D AR E» S RD b sA L h %, B1LEEEBOX . BAKNR
MEOBRWHE D H 2 VI ALK RERORVERB XA - ZOMALHBIOMEZTLTY
3., zhicaid 2 Y, &, Wb PHBOMEK ZEEZ AT REREARANER HHKe B
MBS OMICHED 2 ANBERCEFEESOHERZ R I PRECHESRFENERPMEAGDEI o
RATH o, OB 1 FHEEED, tHAFLZOBERLOBOS > dEARNREGKRCEIAHA
BE)ERLTWVWS, B 2 FREROD X, &, B BRI OMERZT LTWiE. THICHET S Y,
. MESMUARVBICHBEZELAVEET, BELAEOKELZRTHEREFONBERTH - L,
O 2 FRERIE, ABNR THAAANSOHERHMTIERTH D, TLT, B3I LR X,
E. Z20ft - AHFAMERETIERTH . ThEHET 2 Y, &, PHEB e ERtiE2RELT
LEHRMNERTH o7, UL, 3 MHOEHELEBOEIDEKEDVWTHIALE, 3DD0ERBEVWTHY

BSOS L, B, A, BHOIEEEAVWTEEHEMNETY, Boh L EEMBEERE ZOM -
AMBMOMBERBEZFIBLT, BUNCEEAHRZAEMLE.
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BRBAMOSVEERZHATVELVIS. M SEChSOERLEROBELRLERTS %,
3 LRI ARG kK R et

1.2.

X 4. 1990 EDF —

Y ERWT, EEHBEIT 2TV,

WmHlahE=% 1 FTEEaHE&E% 1975 £

DEIFEAKBEEBLZODOTH D, 2RADEEAFMBR, FERCEML TV S, AKDOXIE,
FoBIVEITHLBUEBUCHHLLIENTED, LEN-> T, AHFO LHAMABER 20 4
MOMMERTHREL TV,

X 3

The 1st Variate : Geophysifcal factor

Topographical differences between

mountain areas and lowland areas ————

—

The 1st Variate : Socio-economic factor

Differences of socio-economic features
between urban- & rural arcas

Public &other

(Residential land N\

IriTn
1

TT T

Farm land

The 3rd variate :

The 2nd variate : Socio-economic factor

Hillside with moderate slope

Geophysical factor

Level of economic activity based on agriculture
at the farm and local levels

Structure of land-use distribution extracted by canonical correlation analysis

1.20 i
Criterion—variable group Pradictor-variable group
1.00
URBAN Tsmpm ELEVY
R POPDEN [~—~-@~— 1t canonical variate (1970)
0.80 LOWLAND
\omER \ \ A r\ |- - @ - -1t cananical variate (1990)
0.60 : ':
040 |4 [ "
PLATEAU P-
2 : TERYA T\- ;
& \
£ 020 : g
g TPOP ; Bans o
s ; A
= HIL \
«©
§ 0w A/ '
[3 4 .
o
§ -020 i
[&] - L]
POP 4
-0.40 \ I
-0.60 \ I %P ~DISTANCE
-0.80 hd \“ POP 65
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1.2.4 +iFHAZERSFORKR

BB 2ICUED->T, tHAMBOBERMr 2T . R LELAHELITAMEL L
ZETHE. TEFNVOREREE. BHEALTES 070, BHELTERES 075 WELE, BRI
EEEOPICE, BRSPS RELREELEThC0ED, FMcmELEZLZ A, BBROHE L P
BLRBRWERLGAETCH LI EDPPLS IR, EFIVOBVHBP O EFRBOBVEREICLD.,
THIA AL BEROHBEBICRNILELEEZ 5. AMBEREZENLEN 56X 6k, HpEHD 1
FMAEFTIVORGTICEBNMRA 2RI Z2DTH S,

SR, S afEsst, BHEL, 2HAAY o 7(ACLBAREOHEOHBEED A)D 4
DOEBINV—T7E, WIThZhRDICBMEEROEMIIERL TV EDY, FICHIBEFRED
IN—TREKELTE > b RELEMLT WV E,

BRMMFOMR2ZHEEZC, THAAZCERORMAEZRELE, COPT, LHAHELZE
HETRIAELY « T4 —RXMAT, FOEIREADA V87 NINT 2B EDERZ
MY BRI S — - 74— ADEEERLE. BHEEIINETCHRANICHOIFEDODRTIBd ok
BEAPTH LD, SHOFHTE., PHPI2ARKNLRERNBES THAHOEMLIIES L TR I E2®mLS
RELTWD, THAMZEGIE2ARNEROARS T, BEBEMOH 2 AHENERZ T I
L, ZhEa ItHAREFTNVICHEVICKMIEELBEETHDI L VL D,

1.3 BARMABHICLLAMHE
1.3.1 F—%rigsg

B S EHIE, RIME. BARE, BHE. TER, BEB. AR)R, HER, LUHRERD 14 7
HENRETE, YO 7UBIE 513 THD, HEtBEBRO THART—4& OFERIE. 1976 F£& 1989
FETHH, ZOMOMAHT -V L ZOEFICEDE =,

BMEM S EHE, UTORBEMITCNDE, E-ICKBHELZORLIENPZELMHETH D, H
BEMDSEAEFAEHBELTVWE I, BB BTh ALERERUFETHTINEZ L,
WAk, B, EBH, ZTOMOAEOTHAAA T IV —LEEEMEEBLTVNE I, B3 L
FMF -2 OEENRVWI . LLoFHIZ L MEMAHFIOBREIRECHKENLDTH %,

1.3.2 LHRHABESNTE ZORMNEEN

A SIS ORI, AR AEAEEBCIIE-BLTVWE, B 1 E#EERBOX, . BA
IR MR OB, H 2 VI ABNREROBRWE B L CE - ZOMALHAMIDOHEEZ R L,
FH2F¥LRD X, &, BHfirEHOOMERZRL, BIEEO X, &, Tof - AHHMENRET 2
BRTHolk, £, Cho ARSI - 2HET2ERAE. FILRBD Y, 2hRE, L <HEM
LTWie UL, 2 BADCEEZRIE, BENICEDDTREL TV, BB, #FME 1996 £E
LU/GEC 7B Yz MNlIERZSRO I &,

PLEDFERIE, ERESAEFTHESNE LHAARBEN LRI IBHBBIC BT —EOEENE
EETAHILEBRSTABTIZIDTH >k,

1.4 HE2Z2EHHAOHEER
1.4.1 F—%LEE

HALEOSEFH T, 42BFENT—2 ik, B SBICBEREAOEH AT LD PP
LTW3, F—HDERE., THAAT—2ICGbE T 1975 FE L 1990 F & Uk, ¥ ¥ 7IVEIE 3203
THHH, HFRALIPSABLN - BBBENETHORIVEERY Y TNV ESATVWS D, BLICTF
v/ Uk, BBRERERBEREVWE LE. B8V 7VBIE. 3100HbF W TH 5,

1.4.2 THRMAOKE

ZITR, ARV E THAAEZEOBMBCRELTCHBET . SMICAVERER, BRERKELC
e B K FHE R RQLT AR, MmER, SEMEREE. MEEEE, Thttmfs, 2R
Bk, S@EAMERERD 7HETHIZERICE., 2otho tHAHANS > T, 28T 8 AHFTY) —
LR DY
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BREAMOEBVWEEEZHITVWELEVZE, M 3RIhSDTFEERBOBERZRLENTH %,
1.2.3 HithFIAMEORBKNZEN

M 4. 1990 EDOF—F 2RV, EEMESTEZITV, HHTh % 1 EEAFEZ 1975 F

DE1TFHEARBLEBLEIDTH b, 2HADOTFEAMRER., EREEML TV S, AHROKIE.

FE2BIUOEITHELRIIBLTCIHMIILDTES, LEDoT, REHlOLMAHBER 20 F

MOMBERTOREL TV,

The 1st Variate : Gcophysié:al factor

Topographical differences between
mountain arcas and lowland areas ———————

The 1st Variate : Socio-economic factor

Differences of socio-economic features
between urban- & rural areas

Public &other [ Residential land:\
IEDBREE®))
LLLY
1LY
Ly

Farm land

The 2nd variate : Socio-economic factor

The 3rd variate : Geophysical factor

Level of economic activity based on agriculture

Hillside with moderate slope

X 3

at the farm and local levels

Structure of land-use distribution extracted by canonical correlation analysis

1.20 f
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1.2.4 +THAMAZCBERSHFOHKR

B2 LED T, THAHAOERSIK 2757, HEE LEIMA AR LR A/L L Bt
ELTH b, EFNOREHRBE., BHE(TRE 070, BHELTERE 075 KELLE. BRIN
FEOHRICIE., BRSITPREREELS T TLED, MRS LEE IS, BROMA &P
BURWERDSAETH 2 EDBPELPIIR >k, TEFIVOBEVWHEPEHLABOBVEEET LD,
TR HECEROBEBIERILEZEEZ %, MIBREPEHLEN 52X 61k, HplMHO L
FAEFVORMICEBOMREZRETLIEDTH S,

HREM, oS ERE, APEEL, tHARY 2 7ACLBAABEOHEORBMEDH)D 4
SOEEIN—TE., WTFhLZhRVICEE BHOBMICERL TV RN, FICHERFERMED
IN—T7EKELTH > b RELHEM LTV,

FRAMIOHEEEBEZC, THAAZMCEROREAZRE L, ZOHRT, THAMAZELZE
AHETRIACLY « 74 —RKMAT, TDEIREADA V7 M T 2 BB DOER 2
RYBRAY VY — - 74— OFELEERLE, BFRXIHETCHRNCMbFEDOATIRP L
ERBETH LD, SAOMHTE, pPINBORERES LHAAOEMLIIHI LTSI 2 S
TBLTWD, THAAZELIEIARNEROARS T, EMEOH ZWHENERZ T BT H
L. Zh2z tHMABAEFVICETICKMIEZ I LBEETH LI LV 5.

1.3 BEHHAHHIC KD HE
1.3.1 F—%LiEE

B M 5 L. SRR, MR, BEBE, THE. BEHS. ME)INE, R, RRO 187
Bk HBEE 5, o 7B 513 ThHd. BHBERO THAHET —4& DERIE, 1976 F& 1989
HTehh, TOMOKAT -V b ZOEHBCEDE L.

B A AL, UTORBEMI TS, B—ICLREHLZOERIEAZERMHETH .
ARG HBEL TR, B BBOA, AUERLRAUFETCARIhEI L. &
AL, M. M. 2OMO 4O THA AN T I —SEARFAEEELTVWE I L. B3 T
TS — Y ORBEDNENI L, U Lo X, BHEBAHFAOKRRIRECHKENLDOTH S,

1.3.2 +THRAESI & Z ORI EY

AR OS B, HAE S EIFY -BLTWE, B 1 EEEBEOX, X, BA
Mt MERE DBV AL D B B VI ABK REEROB VBB L E - ZOMALHRIOHEZR L,
FFEHERD X, k. P EHAOMEERL, BILEO X, &, ZOM - AHABERERT D
BHCHoFe T/, ChLTHARANY - 2RETHERE. B3I ELEBD Y, 2RE, L HEM
LTWw, Lhd, 2 BAOTHEZEIX., BMEMNICEIDLOTRELTWE. BB, FME 1996 FE
LU/GEC 7Yz 7 N lERBROI L,

MO RIE. BEMASEFCESAE THAABEDG DR L LBHEBRIC BV C-EOHREE
BHTDZIBBRIABTZHDTH > o

1.4 HAZEBHAOKR
1.4.1 F—%tERE

OALEHOHF TR, HSBRFNF—~ ik, BAEHFE L CEEM A ORI LD & OO
LTW2e, F—yDERE., tHAHT—FICAbE T, 1975 L 1990 F & Uiz, ¥ 7V BUZ 3203
THHH. HEUEALD S BEILAN - BIRENETHORVBEBERY Y IV EZATVS D, HLICF
Twl Lk b, MR EEERBERVE UE. VY 7L, 3100HFHTH 5.

1.4.2 THAMAOBE

ST, I HWE HHR REREOBBECRE LT T 5. IV EBER. RERC
b %ok A R (LT AR, MM SR, BIEMEAR, MILERME, Hhitmiik, R&ABE
BE, SEAMARRD 7EETHEERBCE, oMo tMAASS > T, 2T 8 AT T —
L1z B
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Share of Farm Lan . .
E‘t the Beginning j [Moderating Side]

[Affecting Side]

X ek

 aen /.
& K ‘ﬁ—\;\flntensity of
1 farmland Use

ndustrial Activiteg

Cnitial Levels of
I

Driving Forces Counter Forces

:j Base line indicator Positive effect

Temporal change indicator N Negative effect

5 Factors of farmland change in the Kansai district.

[Affecting Side] Share of Residential [Moderating Side]
Land at the Beginning Jf,ga,f/ ———————————————— \

\.

L

' . :
High Pop. Pressur Prewo.us - 5
at the Beginning Urbanization

N .

p
Non-agricultural

Counter forces

6 Factors of residential land change in the Kansai disrict.

X 22RO LA HEEOBMEY L 1975 EFOMBTHTH 2. BL T 6 SIFHMth, 3 &
SNEM, B0 1 FIEFBTNLHAHE RhLE R o TWVW5B, 1975 £ 5 1990 FETD 15 F
FC. KH, MithED L, BRERAMSEMUED, HEHFELVELEASRRYL, BEREIK
DOYREBEANGRLUEZI &, 1960 FEREKLRE, LR AOGE - HEdRbIhizo D —
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BRI BERADS PN R S,

BEAMAERL ZEAMEEEICERVECHED S 2. MBEERE, BEAMAKEBELT
AHEERE EBEKBRVAOHBEBERICH D, £ RAMBEEERUNAOERL O BSVAOHEYH
b0 RE. VU ZNBHEVOT, HERKES NS STHERKELGIR>TV %,

# 2 Average values for the land-use indicators and correlation coefficients (1975).

PADDY75 UPLAND7 ORCH75 WOODS75 BARREN7 CONSTL7 TRANSP7

5 5 5 5
Ave. % 1975 18.3% 7.3% 3.6% 56.3% 3.2% 8.1% 0.4%
Ave. % 1990 17.4% 6.8% 3.8% 56.3% 3.3% 9.2% 0.5%
PADDY75 1.000
UPLAND75 -.050* 1.000
ORCHT75 -.009 -.073* 1.000
WOODS75 -.687* -.375* -.211* 1.000
BARREN75 -.264* .088* -.129* .077* 1.000
CONSTL75  .220* 119+ .037 -.701* -171* 1.000
TRANSP75 .004 -.036 -.028 -.359* -.098* .686* 1.000

B 19 K8 T A B (R E T .

1.4.3 ZEIRO T 1R S5

M 7k 1975 FOLHAMAMEMTOBERTH 2. FEARRBIEZ. REVHDHSIHIC 0.956,
0.892, 0.730, 0.470. 0.423, 0.292, 0252 TH oo 4 BELUBOEEHBERKOMEIRELEDRA
HE TR, FHEZROEKROIMRLIZLS VW, 22T, LU3EEFITUTFTICHERT %,

FHITFHLZROX, &, [HANREROBOAI] »H 20 [ABNRMBROBVEEMAM, %
BHAMZELCEH] POMBERLTVS, TRICANGET 2 Y, &, [SEE., 2t/ (LEfE &K
meE, P, BHoMERZ R RERMENER] & (BN - BHBEEOACBERTEFEHO
MEZ R THHRBEOHSBENER] PHEAGDI>ERAITH S,

WOFREEREO X, . [KH, At] 2 [BH] POHEEZRLTWE, ZRIERNET S Y, TR,
MENERL Y HEEFNEROARNBEO DRIV, SERESOBEEENMEEER /MR
IyWE L, o, BALAOEE)., BEGCEEE), RELQ BRE)DPHLBRIEA TRV
T, By 7P BENWIEERLTWS,

y ___...Criterion variablos Predictor variables
WOODS75
MOUNTAIN
a8 ~—— The 1st canonical loadings
08 e - 44— The 2nd canonical Ioadmgs
HE [ \ FULLFT5 -# -~ The 3rd
08 = POPT5 65
P FARM 76
: a [\ A P FSIZETS
: \‘ AGWIS FL

04—+t ®
F / [ ARREN7S
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; .,l .
SR ANl
0o fiF N swomsp
HI j i ! 1
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Canonical loading
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7 Loadings of the three major canonical variate (1975, the whole Japan).
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ZFLTC, BI3IERD X, &, [KkH] » [Mith] »OMEZRLTWVWS, ZhIENETE Y, 2H 5,
KHEP MM Z2RET 2 BERE, B@EE, RPAT . KEFROMB AN TH 5 M. predictor
variabless DHIZERE, ThE2REXT2HEFE RV, LrAL, KMEEROARMBIATHEHAE L,
RG-S E)YHEEOAMBEP ETHEMOREVAR., KEFOMHTEELBEELTVWEZ L
DPERIND, £ B2 REEBFLROAWREATH D, HEBERLOAMBRETH> . =
hik, KHBEMS TRAMOBMAKEEFAERRDPELL TS0, KREMOAEHLEZRD .,
REF N2 REBMIDN U TRBREHAGEHAILZIEPAETH LI EEHMEL TV S,

7 OO0 LA AFEEE 27 OBRYK - HEKFNESEZHV T, 2E2A R EEMEMTFEITo
M BIEELEBEE L FELZREORKEHEA - MEMAEFEGRIABBLTVWEADEHI A
o BB, LMAMAHZ 4BEBICLESAICE, BIFELREITHIRY —HT 3,

1.4.4 <2EKO TR GO KRR L EMNES I

1990 FF— Y DOAHEREN TICAULE 1975 FOXNBREEB UL IS, EHEAKED IS

HY—UDBFELLIBBMUTCO R, (EEL, BREEKT . )
1.4.5 +THAAZCOBERSHK

B (=K H +A i +8f E )R B LB RERAMED 1975 £ 656 1990 £FTD 15 EROEL
ERHMNEBICLT, LROFEFHIMEEARICLUTCERRESLVEEH LR, OB, £ 30x#
K-> TADDT —RABHRELE, LROEDITH I Bt 28&E Lk, LigEtsz o
MUEHEME, BEABBEREZRI O LI Z2REEOENNAME RELERZEZDTHE, £ 4
. BEERAIMOERER LTS, BREBIETART, BENRRBETCHD. COERDPS, Ginkh?
REUTOBEDTH B,

# 3 Setting of four region types

r—2= A
1 AT EA (A ) JhigE % R < &M ETR
2 1 H L R 3 (P ) JbiBE 2R P, BEKICEK., 1975 ERATHABES>50%D>D
B E<20%EHET 5.
3 ¢ ER I A0 M IR (A HE) JhigE 2R E g, BEARICIK, 1990 £RET DID BEE>0%%
WET 5,
4 b i i i b8 N O L HE A

® 4 WRBBHHLIHHNATLEROSTHEER.

BHE EMEILE
BREH (Rt A #h A ih b(a:: 31 | ;) A ith A ith b4 3 |
F—ABIR (£HETA o LR b ks 2THETH |£HETR oL R S £ wETR
b 7 b 7
YT (2955 1161 907 205 2972 1158 901 204
W AH M f%(0.549 0.635 0.595 0771 0.693 0.729 0.693 0.811
-
REFZES (0.301 0.403 0.354 0.594 0.480 0.531 0.481 0.657
slopet 0.11 0.70 0.24 0.37
slope2 0.06 0.12 0.10
slope3d -0.06
sloped ! 0.25
elevi -0.15 0.05 0.12 0.17
elev2 -0.06
elev3
elevd
Mountain -0.14 -0.32 -0.13
Hillpla 0.07 * -0.15
Lowland -0.34 -0.10
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tpop75 0.05

popden75 |0.28 -0.10 0.43 0.31

pop75_14

pop75_64 -0.15 0.10

pop75_65 |-0.11 -0.26 0.17 0.08 -0.18
didpop75 -0.10 -0.16 0.16

daypop75 -0.18
farmp75 0.49 0.41 0.31 -0.27 -0.11

full_f75 -0.14

part_f75 -0.32 -0.26 0.12 0.09

primar75 0.22 0.32

second75

tertia7d 0.21 0.15
agr75 _fl 0.25 0.13

fsize79 -0.13 -0.17 -0.31

agw75 fl 0.10 -0.07

agr75_aw -0.08 -0.22 0.11 0.11

entp75_p |-0.08

prod75_p

shop75_p |0.11 0.08 -0.12 -0.15 -0.10

sale75_p -0.06 0.21
carl7d p 0.04 -0.06

did75_a -0.39 -0.46 0.41 0.49

s_tpop -0.06 0.10 0.09 0.10

s popden [0.15 0.24 0.15

s pop_14 0.10 0.07 -0.14

s pop_64

s _pop_65 -0.08

s_farmp 0.22 0.23 0.27 -0.05

s_didpop 0.07 -0.05 0.1 0.16

s daypop |-0.06 -0.09 0.08 -0.05 0.15

s_full_f -0.09 -0.10 -0.04 -0.09

s_part_f -0.07 0.05 0.11

s_primar 0.26 0.23 0.41 -0.10

s_second

s_tertia

s_agr_fl -0.29 -0.28 -0.44 0.25 0.07 0.24

s_fsize 0.25 0.26 0.25 0.59 -0.08 -0.11

s_agw _fl ~0.06 -0.29 0.10

s_agr_aw 0.23 0.22 0.35 0.20 -0.16 -0.12

s_entp_p

s_prod_p

s_shop_p -0.08

s_sale_p -0.08

s_car_p -0.07

s did_a -0.21 -0.31 0.10 -0.07 0.10 0.09
farm75 -0.27 -0.27 -0.29 -0.56 * * * *
urban75 * * * * -0.23 0.16 -0.47 0.43

1.4.6 REihzEboEHKN
(1) WHict@dY 2 €KW
W3 7 — X & b MBEBICHRIN, Lhr b, ZORELORFEBDPEBERNREVLOZHV L
FTade. EoIEE, MH1975)0 8 R E(farmp75). BEED E{b(s_farmp). % 1 WREEXRLE A
1S = 7D EAb(s_primar), ST KD = b B FHEREH O LG (s_agr_fl). LB E RO £ AL (s_fsize),
BN HED D) BEREEBDOE(s_agr_aw), £ LT, HEO AR EEE(Tarm75)A BTSN D,
B R WD HEFs (farmp75, s_farmp) DS, BRI DRH o TV 2 AIEHEERE . BMEEVWOIETARY
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Ty TEINEEROREHRM TCORMMMBEOBRBR)ICLI > THEN RIA RV EFICHEL
TWd I e, BAEDLENMEL TS, 23T, " RIEEMEEZIPOSHEBLTOLEILNS
DT, BRI TFHHLRBEERAED LR T2, IoT, R L, FHAREHBO LR (s_fsize)hs B
MRECEHBRLTWE BERBEOFEH EEM(s_agr aw)DBA L L, BENBADRFIIEBIN
fe& 2 A(s_primar) TR DRI N T WD, #IT, BHAHOEN LG agr DV EHBEEORL 2
REZETVWEROBHRFEV, 2B, FHOBMAERE, BHELSLEAFRTERLTV S,
(2) LRI BA DR
BT LR TOERPERUETHI2DbIT RV, F27, SENLRBEROTZIZEREZ PO
HTOETEV, MEERHEPEENEEhEZE A, DE D, Fillli(slopel)H% <. [ Hi(mountain)
PRVEZAT, REMOBLDPHhI WV, HEDRATT TIZE#L(pop75_65) & FE b (part_f75)DH
ZIREEATEY. TO®H, HSEXEEBRG_ALHNPETUABMNLELZ AT, BELDPE LV, &
DIk, HOFORMEPABBLOORBER S TVWEZIERZTRBLT VS, kB, HEOEYKE
HB B (fsizeTS)  BMAED VOB EREFEROENMG_agw_ B ELH VA FADERE R >
TW2, CRNSDIEROBREELVDOTH 20, ROLD REMY, THEREROVEDTH B S,
DED, PLEE TR, THAAMEENELSPIERMNTH S, ERNLEBERERVWEZS L LE
ETiE, 2ED, HBERTCAUEEBMEES =) OMEEF(s_agr_{1))P KA @ J1(s_agw_fIy
ERUEMEBTE, ALERROVEMDSRELEZE, EF L, SH2H -0 ELRBI DS
BTHAD,
(3) #MAEHIRICEES OHFH
LMK OB AP S R iiE. EE & UT DID HHHE(did75_a). DID A [ E(didpop75). A
H & & (popden75) B L E N 6 D W &b (s_did_a, s_didpop, s_popdem) B ER L ULTHE>TWVW B AT
Hbo L2, AOBERVCZOHMACORRBRBOFSIETH >z Th 5 DEENSHBME
ZEMLTVEE, 5%, ISUIMHATARERALH D, WTFhi R L, HAERBE T, &
LB LT EHMAHEOBREVBMECOELZZBREZ>TVE I EEHEV RN,
(4)  AbiEaE s o R
BERBOLEICE. BRAZHOERDPZFLVWARIEHTE 2,
1.4.7 EHEACOENR
(1) wWHicH@ETZ2ER
EHEMDOBES, BOHBERAEIASN RV, 3 VF—R L RAINEEEZ. HEOHKERK
(shop75_p) L M ANTTDIEN(s_tpop)s £ LT, BHMEBB =D OB EHEEREO L (ti(s_agr )T H >
o FATED BN, AOEMBEBHBKREZDES LEEVWZ D,
(2) LRI & &R i &8 i s oD s
LBDOEXSUEHETZERDPDRVENS Z &k, Al & &8 i B H T X Bk KO i
DRERDZIEBRBLTVS, ThiE, e, PIIEBECE. WEOADEE (popden?5) 5B
3REEREAD Y = 7 (tertia7S) P BHIL KICEHBR L TV 2 DICR LT, skt ¢k, DID &
BMEOFEGHKREV, £, BHABLOR/REIPPILMHBRTE 7S X TH DI LT, EHELD
DEREHE VA FTRICRO>TWVWE, RILHEMB T, SH#E D, EHOERLTVWEEZ 3
TEMDPEMUL TS, HHESHIR T, DIDICEHELTERPEML TV S, COLIRERED
BRI, A EOMSIEFOHERSDHZ22bELX N30, SEIOMF Tk, LA HE
ERHFICES A BEPERTE TR,

TTEHBESABO LR BECE. THEEFSIVRAEE I ESRAOBRORET 2B E2BREERIS
F<HHLE LD TELZD ) EVWIHBEAOHEDID IBRERBIN TV, EEL. EBALWLS
RTE, AXEBVEAH(BABROBRIOABREVWTH S,

POk A. RELPEATHOOEERHME., ERELGLEROMM TS 2L Bbh 3,
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(3)  AbifgaE i D R
BRI T, PR FR, BRERODH LI BT, IHITEMDPEML AN RHEIK
THbdo

1.4.8 JEEtHMAAETTNVICETL2ETOTRR
MM A A EECEROMERE, 2T LEHBETEZHDOTERV, BRQTHERS
HEORBLSENTVE, LEL, O RBRMOFR+HI2RADEETH, £EBRCEIHIRESR
MBREDEELTVEACERT246ED H 2, M 8. BHOBADOLHMAMHALEREI LD
FLDTH 5,
& LU/GEC Tik. 44, HEBAE€FVOBBIREIRTOED, NRMEHIMHLBHIKTH -
FE®HIZ. RAEFTVE -KOBBREFT NV TLTEREI®RE, LEAL, Y¥bsPRETELEEL
. A HEAERE. O— AV REEEHELIEOOTH o, LEN- T, HICEHKTHAA T
FNOREBII S>>, D— ANV R EBAAZECAN XL 2R AGBENSH D, IVF - U-Y
ay - EFNVORBEPHEBIIBOEHRBARPLEERS D,

(BE% &)
.
L RS e oD BA #B T 3T KB M i oD

Om %10 M At 5 1 2)

O 2 OE“%f%ﬁ % + H A

A FoERE OFNRERLRA IR
© A O R & -

158 E

X 8 il AR B3 LHAARLCORRA

B|2H FHRER

2.1 BaFEHLYS

2.1.1 Fuoic
LU/GEC 2AEF ) (LU/GEC-1) &, tHAABMMDO KA LT 7 +— @R 5L LTLIA
HENS 2 PETPRTREF LV £, RERE 5B L LTRIAEY T T 4 —ADKRIIZELE T
AT2EFN g D200 TEF NV SRD, ZO220Y 7EF VEAEBHTEIILICED,
K RBERIIASS A AS T2 FNT20TH 5, BEAAMA D LU/GEC EXEFTNVOHE
RS ORGHEAEBRTCELD, YTEFN gDBVIEEHT 2 L. 1995 FFER(Versionl) & 1996
BB (Version2) X3 CTE B, AiF X KSIM K X DR (HRHME) 2HOMRMEEFHL, Zh
PBEOEBIIESVTEANMICEATIEDTH S, BHEIF-IHEBNRESFIET NV (V2T —
VEF)) BEEL, KISM tOFHC IV ETEANEZPHIZEO0THD, &b, BB -G8
MENBUT VWD, Y7EFN L LTR—BULTEHOV AT A v 7 EFNVERVTE ., MMM
Tk, HEA B BN S UK 138 2 Lk, F—% k. 1979 £ & 1989 F D 2 KR DV TH
BREDT. ChOET—LVLELDEF—F Ly bELE, BB, WEEOETNVOEMERICH
LTk 1995 EEHRES VRN 1996 EFEWEE IR RIATWEOT, I TEmEEZBHRIHAN

112



T2,

2.1.2 Version1(1995 & E K€ F)V)

(1) WAL c7FRETVEFEOS AT A9 I EFVDF ¥y ) T L—ay
450 tHIRE (B, M, B, Z20M) JIOMEAS = 72 HEBZEHE L., 28 F RO
BT 2 35 ZHEZHWERE Uiz, ZROABRERECBVWTHBKERZB LT 2L, HEL
ZEXAONEZLDEBPANRTULEIDOT, FEAKESR =02 L, ZhEHEL, PO, HELMH
DEIRBEZHEM U, RNRTWEFHEBE 21 ERBTHY, TFINVDOBEAEIX r'=0.965 TH > =,

(2) FIAEBUVYIA—-RFHEFNEgDFY YT L —Say

BTZ7EFNVIEBOTHERINERIINMA T, REEBE LTAAREEI SN 2EREF 2
BIMUKSIMOF YU TL—>arefTok,. SOXI3EYTEFLN LBV CRAShARP S EE
BUEBELTH, ChZEKSIMICHEARALZLICED, BENCEIHAEZLE~AOELEERMTE S,

2.1.3 Version2(1996 4 E iR € 7))

(1) T z7FRESTNVEFHEHODZAF 4 v EFVOF YY) IL—vay
SOO LA MM OKH, KHLUADEM, A, B, Z0OM) MNOBMXAS c 7E2RBEHRE L,
HEBEFRCMBICET D 19 ERA99S EEOERDPORENIETELRETE LR CRER
CIREATRE L RECE 2 EBICR o= b D) B HWPEHE Uz, HEAKHEL 1995 EFEL OB L < L.
t=1.0 £ Lo THh2HEL, D FERGOES SEHERALE. BAEEX rP=0959 TH o =,

(2) FKSIABYVII74x—-RAFHEFTVEDFY ) TV —vay

1) WEMEES>EF IV
HAZATORZESMHEL, ch2a2bO0— L b—=F Ve LT, BB TOREFHTLEFL
THbHo AHEREDWTREEREOESESTIVTEFR L, D 3 EHIEKSIMIC LD FRIL =,

2) WXMHESETV
MWHBHEXETVOEAZIY PO— L b=F Ve LT, THHEZFRAITZEFVCH S, TR
RERDIHEPEB R TCUEDVWTEHARAUDOEFTNVICL D KTHAMEZ FHL -,

2.1.4 BbhHiC

AR=Z2DOHM E, PHABEROLREEE T2, ALXOBEE VR ISZHRETNEEVTH 5,
(Gil::E:2:U))

2.2 PBAEMA
BASM Tl 18878 (REBE, AR, BER., HER, THER, HEH, /)R, L5R)
DSI3HHAEY L TNE L, INFOPRAF A IEFNVERAVT, BXFHETo -, THFAA
AR, B, B, Mt LT, ZOMOTHAMADLDETCH B, TAFOC AT A4 9T EF)N
LB LA AEREBEERTIMBRE LT, ERRIFEEEMHBESFICLD, tHAHEE
WoRBFKREZHELIE,

2.2.1 THMAEFEENF
RNVFOPATA v ETINVIEERRENEZBEREZRIIRT . FSERONSSA—FIIOo0W Tk, &%
XHERDHED ppdd BBHEDZ L,

(1) =i

(EEHE) AOBE

(BEKN) HEM1sEULORE

(2) Rit

(EEF) REXR, JTY)REHBEE. SREAMAERKR

(AEHR) HHCXEEESE

(3)  #kith

(ERH) MHFRX GHEHHE), EMN 15 B Lok, k)0

113




(RER) AOEE, X EEEE, @R o~3EO LK, EMBE)DLE
(4) =Zoft
INFOVRAF 4 v 7 EFIVOEE L, ERIEIRREAZL
2.2.2 HRoOME
AR ERIE 1976 ERAD S 2015 FEXTCAELRE L. F LU THARFNERIE. 1976 £ 5 1989
FEOELMEAZ 2015 FEEFTERT A LI LD, 2015 FOFHER KD, Thoz2oVFOI AT
4T EFNICL D EHAHERERCRAL TR FAZIT . BERPHOKERERDOLSITE
rHehDd, (1989 EB LV 2015 FEOZ LA MAELEORIZ DOV T, AIED LU/GEC 7O ¥ =¥
N P48, 49 B SHR)
(1) =4
1989 ER AT EMEOE P o A (ER 23X EZORME) BT, S LI EMEHEHF L,
ZhotE2ZMOVBEL LD CEMEOSTVHIBESIE AL 2.
(2) Hi
B SV, AR, BRI O LS R AKRERAIROOBBICHEYS > TV b, HEEHO
., ZUCHERLLMOOBEBERESE TCOMBIRBRICEVTHIVRESNS,
(3) i
M EORIC ESnittid, BEMFOAZECIHBE o TWD, 2015 FIBNWT, THERILHLS
FIRBEDOPREIEHPT CEVRETCHODBASN S, JOMEE. ERKEL. EAHPEVEVSH
KMHE S EEZ O RS, ThoMBOMMIE, FMEEEN 2. LMo T, FRHMKOED
FEwEHTRO W EDbd S,
(4) =Zoit
EHMENEOVHIRICINT, 2OMO LA ALES VBRI DH 2D, 1989 F L HE T 5 & 2015
FEWE LD 02 U TFER>TWE, ZOMOLHAAHICE. ADERBLPERESLEZD, TH
ENEHMIETEI LI LT, FOMO THFIHALEN TR o REDEEFEXDLILHTED,
(K R

B% X

1) Satoshi Hoshino(1996): Statistical Analysis of Land-use Change and Driving Forces in Kansai District,
Japan, WP-96-120, International Institute for Applied Systems Analysis, pp. 1 - 40.

2) JbAfEIRER - SEE - AN B - SPHISBRI(1996) B 1 MEAKET IV, LUGEC 7R ¥ =7 M F

—~LAERTEEREE- 7O KEHMSO LA - HBECORMPH (1) — (KEEERK),
pp. 1 - 45.

3) BY 8(1997) 4 E +tHAHAZCOBRICET MM, LUGEC 70 Y =7 MRS —

O - KE#MBEO LHAA - HELECOEH P~ (KIFEMH), CGER-REPORT CGER-
[027-'97, pp. 25 - 40.

4y BB H(1997) : THAHECOERCE T A2MAMSN — LB LM AETVHEREDOLHODH

BT E -, TR%¥S BRIEY X7 L. Vol. 25, pp. 277 - 286.

5) Teitaro Kitamura, Masaru Kagatsume, Satoshi Hoshino and Hidenori Morita(1997) : A Theoretical
Consideration on the Land-use Change Model for the Japan Case Study Area, IR-97-064, International
Institute for Applied Systems Analysis, pp. 1-16.

6) Hidenori Morita, Satoshi Hoshino, Masaru Kagatsume and Kei Mizuno (1997) : An Application of the
Land-Use Change Model for the Japan Case Study Area. IR-97-065, International Institute for Applied
Systems Analysis, pp. 1-27.

114




w3 PHE

B/1E MR LHAA - HEE O/
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Legend

I Settlement

[ | Paddy field

Dry field

[ | Grassland

] Orchard

[[__] Other tree crops
Rough land
Rocky land
Coniferous forest
Broadleaved forest
Mixed forest
Water

Marshy land
[__J Other

1246 1256 126E M1 hEEHEEESED
1930 4% o + #i I A

B 2 PERCHREESLO
1990 & o L # F A
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MAAOHEWFHELERTHICIVBEEFALROEER. BERERRROEMRGOEE
REORAZED LEHERKEL, HADPSHEHICRALTCELARCHFAMESIEIREL, A
TR EAMEZEANICHATA/NERNBEEBIIME LR, HERE TRREMO RV REYH,
WEAMETRERD SORBEND ., MARE CRIEIEIREYINMEBRIETE IR TS, 2P
THHRAUNR DI, RALEMABRICL2FAMETHD, ITRARIBELETHS., MeL
EEHTLINELDODRARBTCND, £/, BERBIBEN I HMHOLEMNML - GEMLIC, #HAM
ERRERDPSOEBEN THAEAZHZE T I LCHFESLTVWS, Lk L, NEE - FHEREARER
BHOTHAFOBAPENANORBIC R TRENITHMAAORMAAZHITERDO 1 DI
o TW3,
(et ok -k BER)

1.1.3 #HFHIR
T TIRERMIRD 1930 ERB L 1990 ERYPO LA A EEZR T D, 1930 EFRIE BT 53
Bt A AR ERT B Y ED, BHE LU TSEABERARESMERD 10 o0 1K 2ZH
W3, ZOMRBABRERIER TS, 2B, HAULEABKE LT, R KFHEZHME
FHEHSFBT 2RI THRABOABROS b, RELTWLHMRERLS 30 K2V TWE, D&
21990 ERDOBAICIE., HESHER P, 1980 FREEUBICHETHEITINE 100550 1 L
FARREOMEERDIEI I, Bt 2MZI T, tHAHAZELTVWS, LHAHAOI Y2 —
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B ORRIZIE, b ERE RPE R 2R EHER U = LUIS-C (Land Use Information System
for China) ZHEA LTV S, CHICE D EHMAHEZKTRL, Chzd il tAARIEERLT
W3,
ERMBTRBRICIDVERINEZAMNREDEREBIEN D, RIL=AMOBEMIC & AH T 5
BEDD. KHFEBTRRIOEBERCIVERINEZRKEREDIELSAHTH, T2 Tk, KXl
BEUO, FLOWHHEIAH L, ChSEBHE VDT 2L 7 V- PRABILOTTWVWE., K EH
DO TEBEBEBILPERLE=AMBASN S,
EFMRIPETRENCBORER LW B Wbh D, 2OF0ETHTH 3 Lighid Rz
KEHT, ZOFOHTREEBOEBFREEYMDPMLL TS, 6, LiBmmAts <y &AL DS
FZELwv, —A, ERMBEPETROEKRT., KHNFEDOIWBTEH L, I TOREEEMZ
Bl HBEDD, KEHEBSTRIBREERENTRDATVS, BILTHRABO EY A OEEIZ.
hE O # R L hiE 940 A /km? T, FEOFEHANEED 85U LTH D, THEERS 1) &
INE 1993 FED LBHDOALORX 1,349 FALEL TV D MICTHRAHEBCEBH(ALDICHTA) -
RN (87 A A) - #ivL&LEMchimt (A 138 5 A) - i (A 112 5 A) - #1104 77
A) BREDKEHMPIH LTS,

(1) 1930 R iR A
1930 FRICBVWTHEHES CEH T2 LA BRI EZXN IR LTWS, ZOME., EABXKOKX
W% 20X20 DA VY2 TRYD, FERAY 2DELORFHRAOLHMAHZZEDOA v 2 DREMEE
LTRULELDTH D, COK 6 DHEEAEITILE 29 E 40 5 ~31 E 40 4. B LOHEL 119 & 30 o~
122 £ 30 0B TH B D, HMNENOEKRT, BROMNESRITITWDE, BB, COXKTHRLUE
EHEMBOBEBREIEX., W - §E - BOWAEEHT 352373km> L R-> T3, MUTF, 1930 EFRD T
WAHEERLUL S,

1) #HHEHmH A
B 6 CmULESHKLHBAHOS bHET - EXOWBIX 726.7km*> T, ThixNSMigLED 2.1%
WELTWS, —F, EBROLHDZEEK 205km? T, ThIELKD 01% 2 503 0T Eh0n, =
ORTIE LB HOHE/HBEVONEB I, MICEM - EH - M - BE - SR 0T H LM
LTWbDOhGEAREND,

2) BEMtmRH
BENLTLHANBOSIETRAOHBERZED TVWEIORHETH S, NEMBIC BT 2HEKE
13,815.3km* T, ThiZ2E&D 392% %2 5O T3, HENEHREBOIFIFILHIIHAALTWEH, &
PTOLERITEREDP SR EHICIIT TR, MMBOIMUMIRIZEL 4B LTVDE, ZhsOMiBIEE
LPHEROLREOHBERICEDVERINEEFHEBTH 2, -, K 6OHBICRINTWBILH
ERMBBETEHIPBRBICAALTVD, DF. #RMBBICBIT2MOmEIL 3,833.2km> T, Z
NE2ED 109% % 5D T3, MiE, HEMBOLBICbE>TOI»TFoALRED, &L
AKHOR[MPSHEHICPIFTTCEL ASNS, MTRECHBE - /NE - Bt - REREBSEEIhTL
o
M 6 TEEAMNBRVDY, COMBTEIRMAIELAHT L, FHEIKRKBAOERAUTE V., AR M
CHITLEMEREE 1,109.9km? T, £24&KD 31% 2 HED TV D, ZOMBEEH PSORRMEBTH
b, BEBFE 4000 FLLLOEEZHE LTS, FEHICBT2RMOEEME LTHONZHIHAER
WMX EIHRERMHBE DI 6ICEFENTVWD, IHII, FHMAKE 144.3km*> T, 24D 04%IC T
Ehrv, FREVMBOMAOMBIZEL AH LTV,

3) FHEMoLF A

R IR ZER AR - S ZERI AR R AR AR TR DSIRTE L TV 2 RIS I BT 2 M EEIX 5,101.1km?
EROTED, 2D 144% 2 EHEOHTWE, ZD5H, LEMKEREE 566.9km> T, 24D 1.6%,
FrEERIAREI L 1,806.0km? T, 2D 5.1%. REZBMREKIX 2,372.8km*> T, 24D 6.7% % LT
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W5, 27, MAKmAIE 355.40km> T, 2&® 1.0%%2 5O TW5H, FHRFECHEEO LERTIC
FHELTEY, BRAFHOFESEEMKCHERKBEE L RoTWDH. B 6 THESA TRV,
MHROELIBETY I CTHD, Thid, ALHICRIESh TSI LN, FRLAHEEDO
#RBBORBRLECEHEATHD

(2) 1990 Ko L FI A
1990 FERMMOPERBO B 2 LHFIARRER 7I2F5LTWS, B 71X, 100550 1 OHF
H#ffAREZs &lc, ETHERLHBMEL L LICLT, 1930 FROBALIFZERKOBAO L
HMEAAREMELTAARLT, MELELOTHS. 1990 ERPMOK 7 O®MIT, HE=a
Ea— 2 ABEOBEENS, 1930 FEROBE LY LB T, bk 30 B 20 5 ~31 BE 40 75, HFE 119 €
30 4y ~122 [ 30 SO TH Y . Z ORI TR L 7P o dm R, mm-mm-ﬁw%ﬁ%ﬁwr‘
30,169.4km? £ 2> T35, HMEORE»L LTI OEMIEPRETELILH>ICEKLON DA, il
WEEKRFR)NEMBEHBIIa Yy Ea— Y UBEZERBELEER, EROLHIREELR>TWD,
PLF. 1990 E RO A AOKEEBZREL LI,

1) #ihie LA
M 7ChRLESHOEHAMAOS HET - £H ORI 1,374.9km?> T, Zh T RHR KD 4.6%
ICELTWD, —F, BEO 5D HEMIT61.8km’> T, ZHhIX2ED 02%E H5H TV HICT ERN,
ﬂmmﬁﬁulwo$ﬁmmuukmL$MLrwéot<L.tmeﬁﬁm&Am§L<.ﬁm
PEBEF IO LETHIEBTOTEHBLEALTWAONRAND, MERY ICEhE, LEEHRE R
Wil — I P E T 36km Z Lz
HLTWwaEtnbh, ZhbofBiiix

1930°5
VN T 6 92 L C U B A

2) B iR H ;'gtsﬁ-u{-«f
MR LRI O 5 b CRA O B (paday 1121
EBHTWHOERETHS, Rk f?ﬁ”

(other tres crops
(rough fand’
(rocky land)

IZ¥I1F % Wi ffix 14,885.9km*> T, =
nNx2Eo 493% 25 TnW5, H
xS oITEEEIZSALTEY .,
IR 1930 FROBE LD b 1990
KOMIZEZEHIZEVWEHBE LD DI
EoTWd, o2&, dRHUKIZH T SRS
% i AL 1,061.1km* T, ZAER 1930 E RO LW AN O AR Tk : ARR)
ho 3.5% % EDTWD, MITEHE
R LfHERED AL, MTHE
FEHRBEAZIREESATVDS,
B 7 CikadAsRneva, 55K
T A R KR A L. 1990
YW B 5 T O i BT R U
T 13.8km? (T &E RV, S 6T, KM
il B i ot B C 68.6km? & L, &
Ko 0.2% 121 & 4o, R R AT
1990 FRICIZ00Mm L, % % Mk
T 133.7km?> 2 H®HTW 5,

S5
(b4 oadlegued forsst
!i%w mived forest
;. & g, river, lgike
EAT TR i ]
3) o EmFIM 2 T

T LA EE X3 & o _ -
49305km' £ 2> TEY ., 2K O B 7 1990 fEHI0 LD 0O+ R

iconi ferous forest

(broa-:lleam-d forest)
, (mixed forest
isea,river, laws
imarshy land)

(no informat .on!

i) r-.’I‘ETﬁ
other iree crope
reugh land
frocky land
#
{coniferous forast
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163%Z & O TV, 1990 FERIZIE 1930 FERICHERTRORERmMANHEL LTS, HHo 5 b
LBIEVWHMEZ SO THWD2OMREEBMK T, £omMIL 3,482km? L 2> T35, 2Tkl
1,210.8km? £ 2 > TV 5,

(IR - 23 FHRB)

BE M

1) #FHEANTEFER : TPEEE] KEEEED D VT HFER.ZOFEEL 1984 £ C [HhEE
B LWOAHTHoT-, £, ZORITHIZ 1994 FECAKEBERBEECTH-7-, LML, 1995
ERPLRBITHEIFHIERICED- -,

2) WitESC - BB = - BEEY - ESE - BAOEE. WEEW - FATHE TR (1988) : TH{ChE S,
&5 WbE. 272p,

1.1.4 JEEE
ABREORNRHIK, HKILTAY - FEBKIL, KEEOPFREBICMRT S, ok, EHo
PLOBELT, < PHLEENERBLTEI-MKTHD., KEMKERE, L <IZI1980EDEE > O
FHRHXE, CoMBORBERLBEORRLE LHAHOZEREZMR L, Z O8I, 197TFEOFEO
BEIZ Ly EhizRExR, F3k

IZb7= 58 L+ MR o Z L g =
FHEN S, E
S OWHEO LW OO K — s
ik, BIEOR S CHNT % &% B we
B =secen
TLLEEFLWEHEMD WA W s
W E b, ZhE, BRI R — g
BRAERA DO LS T E Bhawe
REEOMRE L, OB L B ax
RO BT &V 2 B IE LR - R
WECTHY . AEBEOELL L
Thd, ARETIX, 19304714
OEHFHE LT, IBEAKEN1929
ENGIGBHEIC M CTERE L,
M XII0H 51 ‘R %6 L
to é%“:lgl Eﬂ*g@‘:\ Eﬁg D KeE-1E
L Kb BRI 22 3 0 H & 18T 1990 E z
i (ME3EOTF—22E80) ot O rem
MR ORI M LT, B g P
OEmIZIE, 2X2F a2 A —Fod B =
Ry vakht, Ay T2l .
SR L INEZ-S Y ANE-¢ 3 AR H =
. B [ whe
2X2F B A — pAIZ25E O A E Y E e
HIrRBLEF Y L— bR 0 =s
. A2 5 L
T, HEMARICHT B EOKE T

MEZTITR-TZ, AvralD
1 RIEFEH LTI~ 4 —Nitdh
dhb, Thztb LiZIZITER
RO mMERH TS L B 9 19904 MATMDHEFIA
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BTED,

COEHERIILEDVT, EAVYIOBRKABOLHAMAZHE N ZONK 8 (1930FFHI%) BX
X 9 (19904 Hi#) TH .

BEROE T, THAFOXADNERL D, KBAERES CKSEZRMAELTH . & L&,
1930 HIBOMER TR, HKIESHERMR, KEBK, BEZMROXFIN TV DD, 1990FFI %D T
— Xl THEMI, o0 BRER2. —H. 1930EFBOMERTE. »POTCHAEADOHEKT
MEHELTCOWEEES DRV EMAHOKEIDPEEERE X TRZERICHY STV 5 RN
EHOTEBETH D, 2O, MERL D, I kHE M2 TRIDL (EBEE. o
HiEMEEbHTOV) | 1930FEFTHR OB MO LERMK, $HESK, EXMBITHERESORW
A EESDEEOD,. BLUIOEFEOE R E HFME R L, BB, 1930FFIR O M X
CHERESHERIOERDPI90ERNBONTHERICEL LV Z0E, Rt FHROREHNER LI
HTHBIEHHPUE,

1930E/EO I OMIKO LHFIH (K 8) DY —EPRDEHMTH 5, LEBORAMEILIRIE D
SR oL (FHEBLLFOME) CEMPVALENS, SMERE LD AL THE
T2, ENEHMBOKIS%. FIF1305 78— VIZB LA, BRI T VY 2R & UTAN
2h., BEOEBNKIECEIRMOAGHHEETH 2. MM THMIEEN26% (15F~7 5 —)V) | &
MIZ2.7% BAAD =) Tholk. BHEBLICEL UV FELCEFRIBE Y (HSHAZH—) .
~F., BEZXEZDOOHTNE/T. BN (FHEKEOHHR) To, EFEPRAAELR>TVEA Y
1ZbTEPIMTH 5. HEBBIEMIBOK1.4% (U~ IF—V) TH B,

SHICHR LT, 1990FEFHO LHAHAKTIRE, £3589 -2 OEM L, SRILPEHTE L. £,
EURBIUREBERAEOMADPHEETH 5. EXILEEDS% (25HAZF—)V) ICHMT %,
EMF O A, Bty OHBENKICHZ DD, 1930ERBICHORMRTH > EHBOFIC 6 mEN
CELLODEEPBERNABOTHAMAE T2 A v adBNE, £H DV T, EEEOGHKRKL48%
(UFAZ =) o, REREBZAMATORCEL BB L CRMARBRELZSZ WV,

— %, JEERECH > FRMEIHER L. RRKABKO LHAMAE LTHEMZ2EDA v a AL
ELRBEIARV, MOZMKO TP HIDEIICRE., CThid, FRKOKRECLZdDEL
ZZoNh b,

oL 3 REMAMACELE, SSUUHRENICEETLIEOICER 1 2ERLE,

ZOETIE., tTHAHZAEE UTHEMOBE DB > L BEE T, 220RKREOMIICK27TI~AY & —
L (20%) OFEMDPBERELE. CHIEODVWTHEROZTEZOHMMT, K215~ 7 5% — )VOHEEDY

%1 BITILY-BE-FHAMEROIHAMAETLEEIHAROZLEM(ha)(1930—-1990)

2 REIT MEEE ¥ YO T T muétﬂ; Bk Em] KR
® m 9888 0 160 1536 0 48 0 -27424 -592 2960 10432 0 0 2992
#E M -896 0 48 944 0 0 0 -27392 -192 2688 16432 0 0 0 8368
it % -1488 -320 240 6928 0 400 784 -20672 -496 9424 2560 Q 0 0 2640
7 1t 5872 0 160 9408 0 0 0 -22656 -1408 4512 3312 -48 32 4} 816
REELE 6528 -192 0 1600 0 0 64 -10048 -352 2816 -1072 0 0 0 656
= X 2816 -6064 64 2800 0 16 10000 -15088 -864 9408 -2480 0 -80 0 -528
L X -14048 -3824 48 8784 960 0 1936 -20784 -1664 29472 752 0 0 0 -1632
= -15600 -96 128 20688 16 0 1776 -24876 -112 17472 2320 -16 0 0 -1600
R 11472 -1040 0 688 1200 80 -16 -25408 -1712 8848 5072 -128  -96 0 1040
IR & 53936 -58512 0 -2176 128 208 3408 -8032 -830 15696 48 0 0 0 -3824
At 3 -34384 -96 0 31712 0 480 5488 -21744 -208 16368 2416 [} 0 0 -32
K -17536 0 18800 0 112 736 -21152 -320 18512 -288 0 240 0 896
BAIE - ; 7360 -1312 0 288 0 64 1952 -11904 -144 5824 672 -864 -96 624 -2464
¥y o= 6976 -8896 0 -640 160 0 880 -8544 -656 12928 240 0 -48 0 -2400
T R 1072 80 0 2592 48 0 2976 -13280 -32 17520 5776 0 0 0 -16752
Fig -5792 0 0 4080 -272 80 1808 5584 -80 27488 -30784 -128 -576 0 -1408
E B -768 0 0 592 0 80 128 -2352 -304 656 2080 -384 -80 336 16
F &8 208 0 4} 0 0 o -80 8016 0 4768 -10544 0 0 0 -2368
E23 (AT | 15616 -80272 848 108624 2240 1568 31840 -267856 -10016 207360 6944 -1568 -704 960 -15584
@M (1930)| 764624 80400 0 28656 288 0 5872 1296896 10256 38704 75136 1568 1488 0 576112
S E R (1990)| 780240 128 848 137280 2528 1568 37712 1029040 240 246064 82080 0 784 960 560528
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mhdv, EFEERIMEE o, BEEBENUAANIZ Y — VDML, 5EELOEHEE 2>
oo BMEBHAYV Y —NHEDH > DDITIETNTHAL .

BRHROBDIE, TRTOHMBIIEZI >TVE, METRATE L VNG & HHENETHRKOMN
PROWZD, THhHIEEHANHOEELSZ/ L, 1930FEFBRICTERE IR TV MBI 1990FEF®T
EHRMEIND LI RO EZERE LD EIZHREN, LI, WBORKEROMMIE, it
BROMDIEBLERVEIADPER2E, J2TCHWSPICHMERIRD LT3, #HE. 5
Mg Tk, RMOBLERMOHMICI DR 2, THIEHLT, ZKkDPSFEHBICVWEZIXE (FER
DZEL) TR, FHABOBLPEEFRBEOHEMIZ ORBBLEIONS, EHRXIETE. REEE
EHROMMD, EXETEAH - M RBROEMBPBEMROBDVICRES .

SEEEEE., IRTOTHABIEEALD DV, ZOHIBIZ1990FEFHE Tk, thitse < & <BHFE
PENTOWEEZDTH S,

HEHEOBEBE., T RTORBIILE>THEMULTWS, EIZEMNTOH 2 EHKIE & F * BXIE
THMBREV, UL, F#FMicR2 e, EHRNIEZDOZAEHBONIE, $obb i - 58 - 1 -
RERNIE, ISUEBOFELE - FENETE,. EHEOHME DLV, b oMmsgid. B liikic&#
%5 M, EHOKBREELORERTHD, CHUEHENENRTWS, RO BT ER
EW R THRENEITULHED D, LBOEBRMOMBEEIEEATES T, HBOEAEKRILT )V
Y#EMBEDORIZ, PRVBEZELREZDORENEL TV S,

ERES, DEHrRfiNeRE, 2RBTEHBESEMLU TV ED, BICEKITLF VY DIRE - #HE -
R - RARBE L CRLEKIECHMDIE LV, X, BRUTEMT DR D HEN, A
b, REEEPEHOMMBEEUL, CITCLIHTORBLLIILZOBACIFECRRBLELDT
Hb. EBR. BRILTNVIYBBR TN T FHREEINZ2EZLELVAOHBE N, ZOMBOL S VIERE
HEL, IS FELH LD, BERESREROEDIC, v o RBE~AOEAZEILEINR TV S,

ZHMOBEREL LI, BREIKTOAIP SOXRAIKEROBEE LS E, AL > 50X HEILT
RIROFERPABUEBBH U, ThEECATBROSRICL D, HBENNRERIS, OB
ELBEE LURVWAHBRELERRZICIBRESEZLLUELED T, 19708 KK, REBRBLUBOHIETH
2, COMBOFEME, T LTRAMLHEAGDODIN-EANLRRBRETH D THEATE WL T
ThbhTiEk, BABLLOEAEER., TOEIPIIRBLOEATHL TREMM, . BXLOH
ETHDH TEHATE, . UM IYFELOEETHS THEAWE) REXHID, WThIREIEL
BEHLTW S, .

MlERAEFL#AACH LT, KB - MOBEEEZHE D ELIP RV, TLAMETH S, LI L
COMBII oL BRELFELEOREENEC LA L EZMAOBRD T, KOS RTHEMHBT A
TAM - M (EBIEZAR) K2 LTWE, £-, MEBENETCE>PRYoMMbAaSN, fE -
o« BEEESE - FUE - FEAXETEVEMNMLTVWS, LALEB#LLTE, Chodkbd, BH - H
Z-RMAE - RAKCHBLNZARBERBODPEEVL . ThOS4RBTEIZZHAYF —) (1930F R #
DEBEDI10%5) OHHBED LT,

ORI, BEDE DI1990FEHRLIIR>TILHIZELL, it E R0, ZOXRTKEH - MO H
PORGABRN=K - JEHE - FENEOMBTL., ZLOKHEFTERBSCERAMICERAIA T
2., Zhid., TOHRIFIVY - Ly - HEHHBXOAODORWEME->T, RARABAER25] &£
LRV, ¥ GBHINAAMBICZIICREBINATE - EESSISMOBELHE-
T, FELVWHHERZ5/SE L, RARERPEDODTEROLEXIRERS>STHEBEIOTWS, %
EREBROFEAIIHBPERBENE. SEOTHBURC LS TERRADEBELRDI I LN TR
N, ZEROWEE2R T IS CHMBOEADPITRDIZARELH 5.

ALBEBIC L 2t OB DB, HERXRFADEEDOHE K, KERPAKOFERIZZ oMo 211t
CASAD THBRICE > TRERMBELRETH A,

($H %)
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1.2 BRHABICHICEER
HEFBBROEAULL LV BRERBPEZELVH FILFTRE,. WEHEBROREFEME., ARA™
BEMOBRMKME., Th2h B2 LA - HELECOEBRZIERIRIREBAERIT>
1.2.1 BFATFHREOLMAA - B8 E
TEFILTHRO LB - B - HUN O T ALK 1,700 FARXLEWEHEEZINTWDE D, 2D 45%
L Ed ) DV ISl bifLolMoB#HIEL, ZOMOETH CEBHBI DRV
DZePbbBRBRHAKINZ LD, LEPB AL TRBEOP LT UTHEL, T LEORK
4B ELDODOLFRING VRFEECH S LEeP O T5BHLOTICERLL TW S LA
W BEECORERBIRETZ2 2BV LTTOREBMAE T, WRBEBEEIC X % &85
Fre—ple LT, SBHBAOTIZLVWErPVOBVWICERA IR 2BV RV, WEFBBERD X
DELEDIRVHERZERL T2 LEETHBOSBVIE, T1985 FiZ tERRBOKIIC X3+
WEBOBA ) 2 WL OO LMAMAICET2EBOHEN. LA FAOE/L, &b, #it
DWDICKEREIEDEPITFEEEVWE, tHAHOIY PO -V EREICL, MHtEBOB LV
HIRIZODPPDST, HHMDPEDLTE - HeRoTWwdeg 2
1970 FER R D b H 5 1980 ERHBHICHMIT TORELTICBT 2 EAB DO KE (60~70%)
. BEGEOEDIHMERMRDHIIRTILICLI>THEUEBLTHD, S5, BEMEAR
DEHOBEBBBBEORBIZIZBDTH 5. 1979 FIB T2 LEOHBEVICODVWTAD &,
BEOHAL LZ2HPE2RPD 40%EED TV, ¥
LU, 1984 FERREE, BRSO EOORM,. $hbb, EREKMAM. M5 BIRERRZ M,
MRS, R TCOERERAISHBBELOREHEREEZI SN D, FIZETHEEDRG.
PFRB A D EEREBABOEEE 70~80%TH oD, HEFHLIRBERBERAIHE
ELTVWAHKFZIOBTPIRIMEILRLTWVWS, LBEAZHMEL T, BRESAMERRAE ¢
ZHLVEROE G AE DEED 0% U LEHEDTWE, 2D HFELTERBIZET S 1979 F£~1992
FEETOLMAMAT Y 2HOEREK (Htth) HEEHBEEDOZE(IZI DV TIT o Zhai DB
WEhiE, THAHAELEESERITEERRIA YV 7+ —REEEM, B, EEXKEAD 3
DTHHILEHPLPILTVE, ¥
IMEOMHEL2TEMNRICLTHtE (TREBICHD2BEXEROES) PEDOLIRERA
WEOoTHERZUTCVEDPRET VAN ULERLNORERTE., #2EBHER (WAL, &&
Wil U, 5P EMAEE), TG - RERKR (BAEE., GERE) ORHPRENHAERERE R
STWBIEDNHESIICENE. DS, EEXSEMCELIEN (V-UCXEERBEHE. TEEE
) ZEELBHEOHEI OSBRI T NIERMD A I X TE R oY)
CHALEDOAMBERMNTRTLAIL., BFATHRABIC BT 2EHILEAL ZhICHEI BtiE D, BHF
REOEBZRZTI-DOHFRELCKREIBAEIR TN S,
1.2.2 AZHEHMBXERMEO LA - gEE1
WEHHIBX 118 5 ha DN, SHEEHK 8,700 77 ha & THIFIHO LK% L&, BHE. 6,800 F
ha BB TICH 2, HEEEIEIHNSS0T ha TH 2 M, BHPEFEOIEERL DK 590 ha BH 2 & HIA
Fhtwd, ¥ BYREOHBBREECHEVZORORARZELEXTDODh EEERBAKARI
L ABEMIRICHEVDELEE RSN 2D, AT, FAMHEEEIN 2 THICEAL RS H
BUk.
WELEHERIECBVWTHEE O FEORIC4MAOBBHDIS o=, F 1 ROBABHIE 1950 FAPET
Hd, AAHEMIIHIGT 2-DICHERBIEIRSBEEZBERICET. ZOBEOL L IZHBIED
Bhto B20IE 1960 5 1963 EFOHALEILL L2 AR HALT RS BREENK SN, K
BELZERIITDOAE, ZOABIEHN20F hall Eh, COBRBCI->TRELELHEAELSDAT
W3, BRINEEHON 11 F ha DRICEHMIIE-FEVbh T3, 1960 ERBEOLKRE
MIERHPEBOEINTCH 2. BINORHDI RERVWEBRFREOD CHENEDONE, LT
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1990 EFROBAEDE4HIC Y =2, COMIIBT2HBE,. PHOTERABEEMSE TH 2 Té
BRBOHLTHHBAMIIBIT 2 TEEDEA, REBPFEHEFALHEUERRTC, PRBAFEE
BOMEZILBMBTEDIBRELS>TWVWEILEEELTVWS, NESHBXBUFE LTI
DIMADPHHTELI LD OEMOM ML EED 2 2o TVWADT, Eiih St~ DKM
ME7&d —EGELLIDER A TWVWE, ¥

IOULEHBEAZOBEZNE LTV, BIIX, ZE—FELVWIHMAANEROEITH 5,
MR RO EEFHRE 193%TH IO L. NEHHBRIE 93% T, REHMBAHERDOE W)L
—7RERLTVS, B2, HMOEEACEPPDOOTHEEO-DICERRYERDGLDAEZI LT
Hb. BIZK FHBCHE-> TEHEAMKOEREEB ST SR TVEN, BFLEFOATORNE
2, tHoRkes+allTbh T RnwWI ETH B, 5

ABREUEPSANEEREDNEEY TH DM TCOREEIE/ N ETHZ, TOEERMEE,
MWEZMBOHDHEHBEL D GABDBBZNLIEH D, SEHRIZYE> Tk, EREMEFEENICH T
KEHEBRIEDLAEDPEONT VS, Bilid S GERINHE, WEEBHNETT 2 LEHICRIN 2,
BH. SE~IOBMERETHIEREIN S,

1960 FR OB ENZ 2 E TRHEBEMN 10 8 kg OREHIEN, RICESTHRIPONEFTHEBEX
KBAShTWEDN, COBMBIHLBEIERTEZETCOKETEENDBERLE,

RFERARICHES XNV F-FHOBKIE, BEXEVOPELRREOHND 2 OPHNEEHIIBKICH
D, ERBOMREZDOEZDOHBAOALOHMBIORMIZEESLTVED, 6K, BEes
EPIRN T 2BHRIBRIETVW D,

1.2.3 ELHEA®EMA LMo HFIH - 8821k

R A ORI 1958 £, 1968 4, 1978 £ D 3 MO KBMEIZHES FALC Lo THD LIz, 1983 4
AT OMMIE . AR 464 /7 ha, F O MAKHEK) 215 55 ha, A3 679 /7 ha T, BB E EITH 27%
DRFIZH > =M, 1990 FEFE T, Fh2h. £ 708 7 ha, 263 /7 ha. &EH#H 971 J7 ha, BME
A8%DKEIZETHE T I E> . THIEFE T WS HEZE (1986~1990) X L2 EBHFOBIED
QLUHRANIZHEMPITDRTELEZLDRRTH 2. ZMEL2TCEHROHATH 2D, ZOHA L
REIRRICERSN TV S, FHE 2000 FIB T2 B8MBEERE SA%ICECEOHZ 2 L HETEEE
ELUTHRESINTWVWS, EROBIEIEX., 502235, EVEVI—H), BB, MThRETHD .
A=AV BEREKEMAEITTIONRT VBN OO T HEMMKEZRS U, AMMK 50%. B5#E I 30%.
BEM 20% DB —DOHBLLTREIN TS, TR FEMEHMICLZZZLERVEIATY
501 %)

IR AT 1990 FR A THAMBER LA 253 75 ha THo =M, 1981 FH S 1990 FF TOBEE 10
FRICEER 2 /5 ha DRBDKDR . Ur UREBRMRUME, KME{ROBRFICL S L5D 2
KEDOEEZE 67% 55 76%~L LR UK. FHBTIR 1EIHEORIEHEDS — BN TH 2H, L
MTELIE2HETH D, SHHAMBLEIBIOMACHD., 20 THARE LT LDBSBOEHEED
THIFIHORRE 2B, O

FROEHAABERE LT, 1) A 200 7 ha DR, 2) &l - S ERMEAEEDO R
M OHER, 3) mhth, WHOBEFRE. 4) RERS, HRIE, 5) M HEROmM L EEHOD
[k, BEFsh T,

1.2.4 3MEBOBHMAELIS PRI IHAMAZLDOSF ) F

fiHifbitig, R, ZAtEEz e h2hREL&T 2320, BFILTHEE, AEHEEHBK.
LREMBILMBIBICIBEOT, 2ho0BRICPBVTRELELE LTV A A LOSHEEL, £,
BEMOTHAAICChETCERLEEL, S5LESHOTHAMABRED FICRELEDShTWS L+
HMAMCHEDIFERREREICHTIREMBELS, LEBEHLELSIC, B¥ATRIO NS T
MADEMLIZOWTO—EDAAED 2 VIIHARHALIZIEBIEDBTE -,
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(1) yrux1
chid, BHt@EAELSHK LT, ARATCROIEIVBZILEDNE S FIATH S, FMRIEDV
T, GHEBICRZ XS, mhi, \AMICEA (AR BiEK, K 2-BiED., RN
BEEPEDD, ZHROEMBARKRY, BMEHBICZEZ2Z2E LRV EVSIBEREFANS, &AKH
BMoBmMEEsh s, i, B, B HILTREBICREZ X510, BEEMNCBT 2BFRED,
ChETDIPEEERETERVWIELTY, X hsoes2E12L, SEEEBBBRORKRE
DEHDOAREE (AR, MABMRY), I6REFREIVERINIRERAIC L > T, &
HREIIETEZ AR, ZRELRWICBHOEEL #EET 5,
IAHOLEREHEMCRShAE TR, BT TRIBORKS TH 2 Lig/E DR 2 6l
BF2FETORL BB TEHOMKZEMPEHTIHEBTITbRATVWE I LEHERBICANLRLE,
THIBEHRIC Lo THR T A BB TCEVWEESN 2T 2BREMTH 2, COHBIIRELS 2
BREMEMICRDZZLEIRETCHIIL2ERTIROE. KRETEDOATVWE LI, &
THEHBOMNARZEDII LI TRBOEHNBREBRIRLLVS ZEBFARERS. LY
LZRETTCRAEADNEEREBHOEENZHOI LI TERVDOT, kbhizgEtlaeEh2HV
BEIETOAMENENICHERT Z2BEND . £, BHCIBHALENBHOBEREE, 2
NETOBBEEPLLETIHEEDSRAIEAL, BBEEYILETZIVDOEZERRE~NEEDS, L
EHoT, BESERETATHAMANBEORBII > TRXBHOAEN KRB LARE LR S,
BHOMNERIE RO RIIE, EBEROBMBEZEI RS X LLRMBORFICANL I LEAHET
H2HOID, BICHS LI, ThEIFRMLRREMEL2S(ERLI L. £, EBRERMEEZ — BT UK
T22LRAEFTRV, 22T, BER6WZ IS, THAHAREOBERBICIIZ2BROHERIC L
5T, PEEESOEFERMFEEBBEARDO-OOB NI HI2BHMD - DLRLEIEDETHD. NF
HEWBXWIZIER 590 77 ha O BHBHFKAIGERDPH 2 L RATh TV EHN, ZhoENRETLEM
G EFTCULCEDONEZ I LIRS,
(2) yrux2

Zhid, BBEMNERLETIRFREDG —BE2&, BREREOEADY, GEBRRDPSREMEL
EDLIBATH L. BHEAROBVWETIEARA,. AEE»SNBEEMADAORADOHENELEEZ EZ
ZEHOSRBRVEVZIYY, BHBAKLRERREEDS, TORKR, AHMIBEIEKE~NLEL S,
W ALENEBOEEE., UioRETEROLHAMAMBEILSTBBEAL. L UTHZEEY
BEHHICHETAREMAL BEHROMRERMEDNEL, HHIPSFIAROMDS MM ARRENR
Byt BERCBROBRE., AHETEBRIIGNEDNS 7)) v FXOEERPROE
BEOAZBRECLELTVRLDILTHo AN 2O LERNERERXOE R, #ttf AROM L,
EWMBEOBHERY, THAROENEZEOBMONENRERIIMITEHREZED L I LICER
NEIPND, BREGEHVWE T2 THAAMNEBZDOREDZDORMOAERERNE., BEBEKO
PCREZOERBEKERZ T L EFTTFRELOLLTNEST SN %,

BRSOV TIE, Fhith, BRBICHKEZ —BED, BRBEELEED L. FRORMEARR L
BMEEHBICIEZBZZLELRVWEVLSERERAL., ARRORE22X 5,
MEDSFIFIEBNTR, FORRERINEIREDOANRKREREEL TV D ADDOEIMRM
ik, YRCABEZLXELZRIEFITOTCHE20E, BEYVS FOEHEEFELTHGEY A FOAD
SHVARELILHGKBITHAN, LVHATIICR, ChETCOMEAZEROFIIRELTY
Bo T, BHAKRATEIALNLEHTZIBUELCL OVWTHHEHALONTVWABRKD FTOAORADSH
ZEESILERBROABLELTIVS. FVRALTRE2DEVWYFTUATHLIY, HatT—F 2EBHEL
TAWLEHERICESCLDTREL, BohEHMABEC L > (HEINEHEZIIOAKML TH
AUTOHNTVWEDTHBEDE, FILNRBOTERADSH LI LEZTAREZEL,

(1 V¥ 5 )
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8% Xk

1) FHIEWN996) : HAANFHMBOME, PO 7 - KEFMBO LR - HEELCOREFH (D,
LU/GEC 70 Y = 7 M F — I, pp.47-54.

2) MH =88, Zhai EA(1997): RELTHEE D +#AHEIL, LU/GEC 7O Y =7 MRi&EE - 7V 7 -
KEFMBOLMAH -  REECORHFH (1) . HMREEL Y 5 —. pp.190-200.

3) BOSFA996) : BT THREBTHBETNVOBELER L ER, RLTHEBO tHMHA L, 7
7o KPS O A - SBEECORMPH (). LUGEC 7B YV MF— LA, pp.72-85.

4) ¥ F(1997): NEHBWRX O LA A, LUGEC oY 7 MlEE - PV 7 - K EiEH
DEMAH - EBECORBEFR () . MmKREELS Y —, p.172.

S) FHIEQYN: AEHORABEE LA AOME, LU/GEC 7RV =/ MREE - PV 7 - XKFit
Mo LR A - HEECORPFH (1) . MERREEL > Y — pp.185-186.

6) FHIE(1998) : LK EDHRBRE L LR HOME, LU/GEC 7oP =/ FMlR&EE - PYU7 - K
FrtEo LA AH - B CORBFH (1) | HMIKEREL L 5 — pp.1-8.

1.3 LRREA0BARRBL LHWARHOBE
1.3.1 JRHRADOHIE &Kk
LERBIBLZLEE20E»S 25 BOMICH b, HMAK - BAFOXBTHI. HOHMEIEL 1784 5
km® T, HUEHKIRAFIE. Hil6.22%. K1l 14.89%. KM 41.32%. & 13.50%. & 12.67%., #
BER 454%. W FER 597%. TOMTH D, EREEFHMP DR, NPT ENSEHT % i
HTHd (KUK oHEEDRS), EHIEERI=ZAMIIEPI LT VWD, BRITIEHET, LT, A
IBZNZhOR FTHETARLEZROEM T RILEAROEREHIH VDI 2EROREEE LA L.
Che 3MIBEOHEMEZZDTHRIL =—AMEMRA TN D,
B 10 WARLEXSICEHEMEHERG, PHREHEERSE, 0 -HBIPHAHTHD, 22T
KBEXDOEMEFEROLOT, ROLHSICEREINTW D,
JtHigsE 2 T10=5,100~6,100°C: ET10X 10°CU LD HEHRBOKERE
PR 2 T10=6,100~7,000°C
MBS I T10=17,000~8,200°C
#H 2 T10=8,200°CLA £ 9,000°Cfif
KA DOHEEE T 10CHEERE X 5,960~6,960°C, £ FH KB & 18.7~20.8°C, K & & 1,500
~2,100mm, KFEAE B JREHIMIE 225~251 HCH %, AR TIX 10°0CEERE X 6,250~ 8,040°C,
FEEHRBIE 20.5~22.4°C, FERFKEIE 1,600~1,800mm, KFFEE JREMMIE 251~299 HTH 5,
A (AL2AH) Tl 10°CR SR E D5 8,150~ 8,460°C,
FEEHREE 22.8~23.4C, EBKEEE 1,300~ i n o TEE
1,800mm. KB4 & AJREWIMIE 296~306 HTH
2, WTNDORBERMFETH L E3EMAEET, #
D55 2FEKMPAIEETH 5. KIEOIEN D
2EfTbh TV A BB LV, LOEMICEL
Tk EIKE W,
1.3.2 EBEREOLHMAMAHOBE
IRRAD 1990 FIC BT 3 LA HOLEE £
20EBHTHD. RMEIH 48% T, PEHL

Tuj

>

EARGRAEE

KobmTtEEWEERLTWS Y, ZhiZBEBR ARE 2 S%(NTH) BR (R¥) 2N ]
AhERS 3 KARM (KPBRREHR)
SRTHEIELUMBEVEDTH B, DONERE 4 AKKARR
1990 FDRELEEL. BWE 1896 7 b > FEME Mﬁé w4 g .
20045 Ry, HAEHESSH L. BYI 3295 k. ' ‘ ' B
KPER 208 by, W22 5> THd., ADI X 10 EHEAFBEHABILIUCSEBESE
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BHALID 7,000 FABICMAT, HBALDD 1,000 GAMEL#EEZINTVWD, 1 AN D
AREmHTLRL, 032mu 9 EFRY (1mu=0.066ha)e 1lmu BE=HOMONERE (WEBTHE
2EOBBOAEE) &, FEHHTL by, IHET0.6~08 > TH D,

1950 fEH, HDO ALK 3,000 F ATHAMEEIEN 290 /7 ha THho o THhUURE, BhidEd L
THD, 1978 FIZIL 277.88 5 ha, 1990 FiZ 1L 252.88 F hallik >z, 1981 EH B 0 FEF TD 10 F
MW, 484 2.08 7 ha DEMIDBARDRTVD, U UBERBURE, KABEZRORKZICL VD KEEE
ZHhUAID 67% 05 76%~& FRH Uk, Blfe, ANO LA AR 86% (Mthx ST) TH %M,
1987 ik 67% TH o7z, LHAHAERDO LRI, FL L THEMOBERIELZ23DTH %, BREDHF
ORI AR (EHTERZSTRT) K 220%TH 25, BEOREE 260%THH . FIH K
B LEF2ENSBOEEO THMAMHORER S,

BHOMBAEE4 A5 7THICER, 7H»S 10 BB, 100 A»SRED 2 AETCIEMEL
THE.BELREEBHES 2, 2APS 4 AE T2 T, LRRBLUEOEBHTCEUN LD LS &2
EEROEIEITDODR TV EH, LSO TRELORENMEVEDIC2MEERDE, KD 3EEE
BRfTbhRVD, BETETRTH 5,

B b oMl e LT, OMmDE - REXEADEKM : 7.93 77 ha, AFRIERE 3.73 77 ha, EAGH
N341 T harl, QFEE, L, BEEREOEBEAMDOREE :3.47 7 ha, QBERLEIC L 2 HK :
1.07 77 ha, @FDfth: 7.5 77 ha BHITHR TV 5. HEMMUFCE >RV EERTIHAATH -
M, 1980 FRELUBEIEENTDOLIAB LS RoE, 2000 EFOLAMAERERRIICRIAT
WAHH, HHLOHDIHESETI2IDEINT VWS, BMT 2E40E LTIE. B, EEREOETHH
FH., kgdHiTFohzd, kBICE, BEATKLREDKMBERKOERbZEN TV %,

GHEOHFEATEIBIE 602V L 70 77 ha CRAFHRT VAN, ThOXTHHMIZET 2T T
EiRwvw, ROBEHBZORETH 32,

mhd, mhil 45.20 /7 ha
MR - el BE 5.9 77 ha, R ATAE 8.1 77 ha, ARHLOIHE 25.8 /7 ha, HLEHTIHE 1.1 /7 ha

T B2 ¥ it 327 ha
A B2 7K T 7.6 77 ha (BFih{b i3 meag)
ST e=Rlii s 17.33 7 ha

HND 2000 ERSATOEREBEBONT LA LTE., ROBUESRIR TV S,
A B it T AR 174 7 ha, W BIEH 190 (& kg. HBEREE 70%
1th sk Bt 3 T A 18 77 ha, WEiX 8.1 kght. HIEEIT 5%
WERE 157 ha
EE S« 30 /7 ha
ZOMF Y woHIN, HE, K BY. EOIREFOBRE, BK, BB, FORERENITDART
W2, XEBETHOARETH D, EENE LTEHAEANCBRZRINEAOFLEDVWTOARROERZ
T2 (RPHALDAEHBUFE LTEF Y2 LRW), FEARHEILEM ALY I EBMAL TV S,
PO HAFBEE LT, OFEAED 200 /7 ha Z FREISRVWI L, QT -1 > 7 SHHED
BEHHMEPHEAT LI EE L, FEREDHEBEOHIRISITObh 2 TH A5, Qiihith, it
¥, @BREGE, HRBLE. OtoMERON L EEHOE L, BHITL A TVWE, BHIZE L
TEEETI LY REREEE X, SR HEOR ETH 2, RICRLUELI CEHADOHHREZ
220% T, BEDBRKECEEERV, BEDEZ A2 100 F ha PRI AEHRHIL TRV EHE
IhTWBDT, ZOMAMEKRE EITAZLHEHANICEY LIFoh2PETH S,
ENOLMOEHRHEE UL ERNRAABERI W T2, TRbLEM, EB. SILICZEhH
ZhB LA THAAZTS AETHd. CHEBRHOHEKRTEZOLNTEY, BTHRZRERBIX
ZFDONREBITH 2. ERNTORBRBL LD RIVOEEDPHLDOT, JBEZAMNALTCEH 2T S E
EBERESENTCIITbR T %,
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ML 1958, 1968, 1978 fE D 3 B D KEEHEITHE S ELALIC K D 1983 I XA MM 463.8 5 ha, ZOD
fthAkith 215.2 77 ha. &3t 679.0 77 ha (RMBE K 272%) THofo FTRO HEFE (LT : 1986
~1990 F) T LD 1985 LI, HOBEE UTHEHAWIZEMADITOI, 1990 £k Fh2h 7077
77 ha. 263.1 J7 ha, 970.8 J7 ha (FRMHBLEEEN 48%) & ko, BT RS HEHEHR, FhILOBER
7 46.5 77 ha, &M 280 /7 ha. FAEBHE 4 ha BTDhEE D, BHORRBIC X 2N AKERERD 3.8
JihaBHFE I Wiz, TRHFEER LS 2,0000m* R RICfTDh . 2B, THHERERABIEHND 6.3%
LI T2, FME L TEHAMTH 2D, AIALREIARIZEIR TV 2, Mt MINITEE C.
IHI5H 2000 FICEHRMBEERSE S4% I E TS LIF2 e EtHIh TS,

JAM P SAE~NEHDPWFIENEBEMICAZ L, BPI—H)OFEVKBIELELAoNhE, ThiZ#EMK
1985 ELURICEFWIITDOOELYOTH S, BEEBREISE VWL —HY (10 FTCHRIFTEE), £ -
B (15 FECAERATEE). T (3ETHHEAIEE) RETH D, 2—AHVRFEBRMREMBESThAh TV 3,
IRSEDOMENNVTZHELTHRAIN TS, LIPLARBEMOBESLEHIN TS, 42D
LHRATEBBDIESHEN DR, BME, RRECOCHEOEYMEIL Y X2 2ICEY,
HEEEE S L. M S0%. Bi#M 30%. BFEFMK 20% L35 EHEBELLTIREINTVS, &2
B NREOBMRZHMIIELRZZLEBRVETATV S,

IRRADOHMIE, ROLSICHBEIhTWE, OFEBASMK W, il - BEREICZE S LK,
B OEEBE . BiE - BIRbAR. KEDABMK, MM RET, ChSRIRERL ; OFRFEM : &
MK SIRA. SEH. SRADZEONRERD ; QEBRFEK : BEFRL22RR-EHFMK,
—M M. FRMERE, RhOEMRELEEND ; DEAFREMK,

2EVANNVTIE 1977 FLUBRS EB EIIHAMAELITDR, 1993 FCEBEL4RFEHIEZTLEDD,
CCTRMERBMPROISICHEINT W D, HMRI (KRB, ATAK). Bk (BEEIFEKVD
D), REMRERM (3 ~5FERBDO L D), EARK, HEM, SAM (RERE. AHBK, KMAKICHE
LERRMNBEIODRM). FEE L OMKERIE 26,743 77 ha (21D 27.85%). 5> bEMMIX 12,465
77 ha THRMBEERIE 12.98% TH b, AMKBMORNRE, WhHd 2D 86.04%. FFEMA (RE. T

FoRMMBRE) B A103%. % 0 pEE+BAAOERE TN (AN PEHARNBER
TTHRD 366 F ha TH 3,

19905 20005 1990-2000
RS 4EICELD5 LM Eis % |mEi& % EisER
TH DD, BREERE UK
(1360 7 ha) @ 4a.47% oy | 1] B 25288] 14.2| 24958] 1398 -33
N . e 2| Bt 84| 4.72| 10233 573 18.33
BOMHERLTL 2. ZONER. | 3l gy 970.76| 5451 1000| 56.03 29.24
JABEAK 74.42%. TTHK 8.05%. £ | 4| Bt EH 307| 0.17 6| 034 2.93
ik sk, BRIEN ST | O e | oeod| 136 o1 oo i
, o 1 3 e . . . . .
Tt 328% emoTnBe R | gl g 11969| 672| 131.1] 735 1141
NI RED 2813%T, 2D | g kHMALH | 2432| 1366| 15998 896  -8322
LI E T S T E 452%.
BTG B b D 14.7%. MR 25 =11 17808 100| 1784.8( 100 4

FE LU b T R R AT R B AR DS 40.1% B Jha

EoTWVW3E, RBREFRICERE, BERrEDBEETNS,

1.3.3 wmEalthAALR

(1) MLt

AR ILMIXARA., LA, REEKREEX, #EEICEEMND. K 640km, Bt 310km oD

D, BRRARK 2,141m THd. COMBIXILE EED 7119% %2 5. KEFR., SBILERIIEBETH
20, AP DhanEdict+aic@iAIh TRy, ShEWE UTREER, &, w52, ARRED
HEZOT, WHRELEMCHEDIRCr R TH2, FMBEERIEHEALH LT 488%ICEL
TWVW3Ed, BETIHOH, BIERX T 40%ULETHEL. IMOBELHAOBLIZOR YT, K
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B 800m LA F AR AR ZERT. 800~1,300m M H TR - FEBES - SHEMOEASH. 1,300m Bl L
DEMTH %,

(2) HBEGBIUCEASEAREX (8H 19, 20H)

1) WEdfOEE

BEHESEIX L b, HEREIE 18,000km* TH D, PHEAKICH b FEHYRBEIB L Z 20°C,
10°CHL FREEREE 6,800 2 U 7,600°C, BRKEIX 1,300~2,400mm TH 5. D= DIZHEMDIA
<, BMEBEZ 11275 ha THEMBEERIZ 65%IZEV. KMEREI 5,000 5 m*LL BT, METEE
ECHHEERMBEIID 5. HARARENR (FERX) E UTARRHYR. HAHRMKX, AiEREX
NH2, BEHME LTCEIARERE. EXP VI, AiFIERATIIORETH 5. dD ADNIEL 30073
AT, ZO3HEMANE 200 FATH D, BRELDICHMBREEFRIELAEVWRL, ANH
BiX 150 A/ km?* TH 2, BEHOBLHIEZ. RERBLUETERGTTH S,

B EKIE 1325 ha T, £FD55 9.2 ha DKFED 2 BEHTH D, D 93% HAEER 500m LT
CRHETE. BBEYOE 2/EFRBRICEVDS, MTREIHELITDODhA TV S, B ITHEEE LT,
AWM 172 ha, 25K 145 F haThd. 2TCOEYOEMNITHEBEDAFIE 33 77 ha (500 /7
mu) T, EWE LT, KM, boToay, $URALE, FroB N, FEE P hoXE E
Ry, ¥yoia, BHEMBRETCH D, REE-"mEE (. B, HEIPEVWI L) 203 L. ¥
TEFUEDPHEREIEMUL TS, BREAFHITHODILEEZ DT TV S,

B OAHIEEEL UTHES 50~1,100m ORICH D, 1,100m ML FIEXKRBEFAETH %5, KHIK 50~200m
DORIC%E L, & 400m LT CRAR2E., 2O LEDSEIEDTRETH 5, FHIZEHKEZE
L, KHICHAT I LT DbRA T WD, 28 500m U ETCEAKRE LIE, ZOMIEOE2/EIIRS,
AL A 200m DL EIC B0 e KHIZINESZ WD, MIZERED 7SUEETH HNBEEZ IRV, X
D& 900kg,/ mu (WEEL) T, ZVER 1.1 PUilETE, BR1 AMEDFIRIEX 2,300 T
Hd. RRFIWFHFHHH, —HBEIZEEED AZEHAETY %,

HOUMIC A - BN ETEE2MHEERD, FO53H 1ERIKMTH 2. BEOHEKRT, B
NORBOEBIAETH 5. KOBUFE W AN Sokg %4720 S0xTHBHH, ZhiZ 20 D
MEBEEMITT 70 T LTWEDT, BEOBRARKELERV, RBBHFOEW ARG EZD
O, WHROEMT 30%HFOOANEL %,

2) HAHRKREX

HABGREXICIXHEEZED, HEOINEMHEICALZ. BEPSETOZIROETICHVES &
HEDOTDPRERLPBRORRILDPHLZEIET EH. EBOLI—H ) OFEBEK, £, MR ER
FESNEMRBEDPBROVALLRZIEDNTED, HHLOMKMIEK, 1958 FUAIER/ITLTH > . &
DL MAEMB T, BRCBEINERER butte HBV I tor HEIBHELRSNZ, BIHVOD
TR B R KEIC 2> TV B,

BLICEBLWHEL LT, BYZOFRBRPITbhTHE, ChEROROEDO—EFIEMN L. L
AHIRY 2RI 28DTH 2. BYZEREIEABOITHEITDRTED,. FIARCH
TEHVHLTVWE, ThidLZEERE L TES DI TH o2,

PELY IRBEEO/NIRANTE, BB TX, BREOERELTCVE, I TEM2EOEDPE
BEEES>T VD, TOMIALEZRIELTEY, ThHPRVESIRAIL RS, EBED/IGVOFH
D—ETEHIAVEREDNZ WV, HELSINICAZ L RBUUFMT LR, FETCEBLVWEBALES
NBHENRTW B,

HABARGBREXOERE L BYRIZESE 300m OMBICH 2D, RNOREAIE 1,256m, B &
it 7,545ha TH 3, BIEEI A4, 7, BRrXroVLbOI2BEETH 5. B 500 FLUAT, @A
Khkh AODNboEEMKTH ., COMRIIDVBREBEOMX T, BELOHBFD L THREX
DEEINTVWE, REBEXO-HICEINY, FHRBREIRTVWDE, BRAIC. RELEIAVRAR
B 380m i EOSHEICHH., FKEIE 38005 450m DBRMHICED>T Wik,
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REXICEEYE DY, B (BELEFER2HOA) OEFr@Y. MYOBADRRINL TV S,

BAZOADAABBEM2BVWUL3ITATH D, ZOREXICIEENSOFCOMBPHTH S,
(3) HEEmOy N NaIRE, BREKSE (8 21H)

MEOHE - MEORBE LT, BN H T 2B MHOBLCONE BT R D (BED
NAHDEDI L) BHOMIZREDOL I B, BHEEBLINZIVABEIUBBRTCOREREEDD
2, ChidDPOoOTEBROBEEZY DS ELDTHID, BEEIFEDR TRV, T TICEREE
EhroERERBORONE, ZOMETHI W EEREIR Y ZRIOMKM, #HEIZH-> =MH
ROMOFERERETH 2o DIFDPRSEETKHEMIADPNTNWE I LBBERINSE,

MEORNIZHEE I ) KEL, IKBHINATWE, HTRCEIN2ITH;IH D, PS—bEBRS
hd, HEREZORMBTHD, ZLEROLEFEKENOHATH S, mlEmIE 24 #. 210 BHKX
PHRB, HEIX 2,300km?, A 47 HA DB ANE 38 HATH D, BHEHIE 2.9 /7 ha
(44 73 mu), 5 B/KHD 2.2 ha (33 /7 mu) TH 5. (UMEKEIE 18.5 7 ha (280 /7 mu) TH 3.
HERRE Y N2 ABOMAGDLEOE2HRIREXNTH 2. ¥NITIEMOESH BHA~7 AXRK)
CRETZH, POCE 25T mu Ho N IBBEABRIRETCE 18T mu il o>fz. LHL 715
FROBRDIBREDMSEPDOETHINAZEHTELTVE, FNTIEMEPELLUEEREOTIENAL
TWEH, MADHEEPBELVWOTEELZ BT, LOEDEDRELRITS. ¥ NI Z2HRELRVWEA.
KMOE2MEEL 2D, BIEEFIKHEZEDLTICMTRET 2. MEINTIEELEOFE2/E, N0
EHEOFE2EREDNNY -V DBH D, BTHLE2HEIEETH L. YNNIEMITD 18 F mu @
SHLMEMMTHLONT~8 4 mu, KHZANHTZ2HDMH 105 muThHb. F)NIXFE, LHH
HWIEHDH, BEOEEREEIIR>TWV S,

KEBOVEMIFTIEERD 157 mu, B 32 5 mu T, ChHPEICLZEEH O LTICRD., B
BLRVDEINIDOHEATIT OO TH D, BIFOHEMEI O YT, 1mu H7= D 470kg O HEH
DETHAHD, ROHTELI MK SVWOREXEHLZOTHEHEAZ RV,

FMEOHBREEELLESD, RELBV, BETEIAFEMIC R, MENIIFEFELC? Y 7HERE
CEHELTWE, BEORAR L EARDALF 3 DT 2,000 t~4,000 t. BAICL->TH LI AR R
h, $FXTLSBORZRTH B, BEDEEIRL 1992 FL D EBML L, 1995 FlCEHPHREOBEK R L
The A FavOREERBEI~I0OH mu THEH, ZOEREHMHBIISEh TRV, BEK LM
ERALTEL, KHEHE> TR, 1980 EFRETCEROFDTHHEBIIRT L THED (HE

BELT 5L 5,000mu fZiC72 %), 1989 FEURBK LM EZHE L CABRBICRET2L3cko k=, #
BOBEAHIEZHL L, #HELIBL AN, BEXLAV, BA. 2HO0OHS50ZL NV TiTbh
W3, BERZARAHKBROMEBZFN, POTCOEERKRICHYT 2, FEBROEDIC, @
BHfEhoE b, $abbEFL1EH, BHIY (—4NE) 2HELL, OXERESERAL. O
B O - DIz - B Y — 2o, EEBHL L TEIRZ In L LOERXICHZ, E
HElEdczELR LTV S,

B cld, MAALOBUIEWAROETERBIIH2EX (HTHE) OFEMERELE, BT
B EORTE., IKEBEBRCU DA FaveBAEEASEERONE. ChoREERYE
 WEZRE>TWRY, ERICEERE28HARDA Favddh sH, 1997 £ 7,000 KHHE 2
Sh, 1998 FIZIK 5,000 KDOMAIAMNITHEFEINTWVWD, BRKICIE 4T7AR, 1,000mu DA F 3 7HK
Kb, KROPETHRECELUTERETIERPRVDOT, MENREEEETH S,

—H. AN MAKRREEHED D, FENCEALDH 2, RELERRRROY NOEH
BTiE. BROPFBAAFEEZHEVIEIRAEL., 40 BRIEAT TR, ADOAKRIBREOERE 2
HOoRRYPEGAL, BOWABEOPIZE I NIDBAUREVWEREH LTV E,

(4) ®HITROBEBEX (8A22H)

REED S HEADBEICEINITBNVMEVWEREDXH D, TOEREIBREVEAE SV GO LR #H

EROTWVWE, BERDPRYBALDEATED, ThEINICE LR LT RE, LERIEHE
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Yo EBEBBESITDRh TV S, EBIZEAKAMEESRSARVOT, MeEBbhd. TEMES
KI1Z badland OB DB D . butte 2 tor KM EHHBICEHNZ, REZHEBRAZI LI A VEHD
OBV IR T, MTOHHRIFRIEHMX T ALY ML, SR THPRADVH LD, R
ELTRILAEDZ N,

1) KHEHEBRS

LR AR ES GLEBRBX., KTEERN) REORICH Y, EERBE ARNICHE> ZARA
DEFNVHEREXTH 5. BEE 12,000mu (792ha) T, T3 BT (7> &2, B ¥ ) 1,000mu,
IH Y 1,500mu, EAGH 1,060mu, BB 8,000m* RETH D, MMHTREIr /) 22 N#EST 5, LK
Myt R &k, EBEOINTE AN (BEAR), PRIERSE. LEEREB, AL, FHEKH
DPHENDLSICFENRITEHDT, BANLRBEEZToTWS, LETERE, K7V (KIRK)
ERELTVWD, 1996 FOUNBEIXRM I B> 105 kg, MiF 17 HE, WISHP, R15H kg TH o
o H@EXEEE 120 A (60 F) LEVWOHEHEF 100 A (30F) T, BEEZEEE6XLTHLHRD
BOXEA YN —=PBNDE, BHOREBEIBALD 2D, BEREWAERIC -EOEHEEMAT 5. H
BEOMENORERAEZRE, M+ 31 G, B 216 Hx, A25 . I AV 15 Fix, K7l
9/, Aat 90 AiiTH B, HfiidMAmlIkgdm, B1MW8x. M- 16, I W2 lkgld T
Ho, HEXICZL-EHRVEIRRMAORAL RS,

MPBRBEDS> B 0B EFTNVEGBE LTENHL, B IEDV AR TH L. A 600 oDl
DANDH 2D, BETERVESDH B,

2)  MURR

IR BERMIMTORERL VEROILITH D, MITLERLE ULKELBAEZHIEIHNT
Ho., TITHVUKBFBOBTH %, MBI 1972 12, HEBUFIX 1983 FICHZ LTV 3. BlE, M
SEOELIMET, 1992 EFLRERZEMRARCHEECINE, HEFMARTEREREEL (&
FEEHELRV) MGEDNDHH LI L, MITRMEIBPTVWILREDOM AL H 5. BOHMIK 167km’
T AL 5,500 ATH B, MK 86% T, HEREM (W) & 0537 ha (877 mu), fHAREMK
X 1.41 7 ha (16 /i mu) TH 2, #HEEILEZHRLE LT 100 REE, REOMNHAAERREI 10 7 m?
THELF o DERREFT>TWVWS, KRAFHAEEZSF muTHd. KAMKIE 2477 mu DS 5D 20%
BETHD.

BE1omnL 1S FCRIET S, F1F M’ ORBFREIEFEOLDIELERETH 2D, Thidkk
BREROETCOEYRETH 2, KRBT EI 4m OMNETOERE l4em & LTV S, KEET
ZHEMTE ImudED 2~ISMOAMBYH 2. L1EHEDTRE, BLZT 02’ TH B, BED
FIMaREEMBIX 107 m*THED 5. MARREASE S0 AR S, £/ 7,000 2L 177 mu
ORIFBRIEYRMHETH 2. BEOL I IKERFROLELET DI OOHY, HHEHEEL TV,
RIBEXOENHIIRZHBELZEVANTV S, BESIMARE In®H D 50 THREIHEE T, AR
HBHEX-HT1I~2mDEER2IRLTVWS,

BRIy ADPLERE, KEREEETHH., FLAOEIPITHALE 15 ONRKNIBEEADH
D 7000k WOREETH>TWVE. BHERAL, HORAL LTV, ¥ ARKERS 60m, RrKE
F1Em T, BREMCAZXZE», THOTLH (8. #) K1 +rHED 02t TRAKLTNVS,
SOFLYA PREFBIIRSHEORVWIERTH 2, BKOEDOKMABIITOLRVELEDI ETH
D, FIKOADT ATHBEDBERKEIDLITDPTHE, BEME LTEER3IBRVWLEATADADRA
BEHD, =X ESHDPS 10 HTH B, BABIEMNODILEHR, v AHAH»PSLRTED. ¥
KMEMRAEFH TV,

BE¥HICELUTE., KB 3,000mu LARVWDE, ChPEFZFOEEELBEOEELR>TVELOD
TR R V. MiE 1,000mu (HE., FPyEDIS, KE, #i6E), BEEE 3,000mu (k. X E
T, IHY, FY), AR B 40,000muTH D BEREFIL 4,00 ATH B,

BHRARHESEEEE L, 1,500 A (REZEL) PRELTVD., RE. MTE (HEA~L @)
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BREDMIEEITH>T VS, BMTIHOERGVWICIIREDOEHORE SN ED, KMIENIPRDITDAH
TwaeE26h3,
1.3.4 EMBefbdo M (8 H24H. 25H)

KRILFTNVH T dike-pond Y RAF A XiEhrthzEE->-L2moMicEI L LT, BELHRES
T5AADBH 2. POTCEBOMACEEMR, WA IOILE2AOHMIITIBRAADITDOIT
WhhH, RETRKBEREHAEBEREIC, ME 7)) - BOBHEIIED =, PO TCRERYPMIFED
HoEPSEEY, RBIAILBOILMAE >/, Dike-pond ¥ AT ADHAMIZIERTTH D, B
WTORZZ PELLEPRBERFEOEDRZMEALUTICVIDREZI 2. LUTEARK - BRI
ARHITEHD, COHRTRIGADD o=,

LU - JERET CREBEICHEV, 10km UEICOE>THFZFEZPER LTV D, LMTEEED
HERPEEIERTTEREBATIHEID 2L VWS 2 LEY, BHEBFOSILESIICEERMS
hize BE#MOIEAKHT, AULAKHIZED P N~ MHORIREMES>D TV D, ERKREBED—
MEIBETHD, B — P TEOEHE®L, BERE L ORIV, 1K1 FxoEMRaHE»S
1S TDEVENFEFTH > TV ED, EFENEZVWORNIRIAVOERTH Z. BHLIZH NS
BINUHELRGNRE, ChETELOBEPRELTCRNIDOERZSPELELRIEFEOER
AR (L. BEH, EARERELEES) OREDVTCH ok, ENEBTEBEREILZV L b
TH Db, HFKMEPEVEBIZIBNTE, L2EDTEARICLUTHRE LTV BEFHRMNS 0,

ZOE T2 AFATD dike-pond ¥ AT L ERF ULz, —DRBICIA Y, BEREEBWMAEAMT.
—DORAALTHEROENREDOIHMETH oz BERIZLALMT, BOMAMXFEFICLRD -,
BEOEEG, MICEZ 7L - —D02&, FETENVDPRBIMEINTOWEILLS, G LUAMK
BRMEFZEZDBARETHAD, PEERED OB RHAIZRZ I TCERPo LN, ~IGOBRIT
#ohiz,

DHIEFRIEST T, PS—MEDPUBELEATV D, AIREEGROLREBORTEH D,
B OB I IXBEESEE DA TV D,

JEMATHNTIEKIEHAOHROEE ., RMOFHHERP Uiz, HEMORYIE., BRI HHED
HU, ZEDPEFER>TVWE, HIXYVNDIIREPLWEMNTE, O LBEI RN
WHRTWEH, BEHVWEYEPRIVIBIh, LY (BREERLE) HCEDLDIDODH 5,
R TR THERCLIIMOEEPREVWIDITH D, EMOFHBHRIEBIZEAK>TW D, BH
WRELDOREPHAEMN, HPBH L, FHELOMKIEOHEROEMERIIEZLDZLTH
De INNTEDOEHHEEREICEATV S, SEAECHERZT > EERAILBO LM EKRITT VS
ETE. 2 NBRREHAMAZENCTH 5, FEHLLREZHNF TR, ELoHUEFE 28002 LM
DLODPDEBRBRLUTVWDEEICRE S, THAHMAZEMCORATRE, LB ERILF VY & TCIEER
ohEEEREZEEIOND,

(FH E)
e EBd0N
) FEEREFENEREZE S (1995) TPEHAKBENE. RS PEBRBER ZHMAL.
TEEAREENERREZE S (1996) THEBEKREHENE. LHE ) PEREMZHRT.

1.3.5 Jtr - REREEZERITSHE S
1997 4 8 A 27 HIZREHHX TH 2%t >~ (Shenzhen) fin@AP oz, SHDILKEDHERE,
COLIBBEFERZOFALLZEIADPRELS, AUUIBBIIS5 I 2RBOERIIREVLDLE
No, ARHEDTIHMAMAELZSZEZ 2 LT, BEVR2EILDL T2 0MBORFEREXBORE 2
BRT 5D ib\i»?’&b\?‘*“%’Bo
ek, BEMEEFEHLCES GHERTHRENTED, 1 RBOERTH D, &P, H
%ﬁ&t&ﬁﬁ?éo%@@E%ﬂ@fi*@k74?%ﬁ%bfwéoﬁEGHk@74%%#
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TOhhTW3iEE, COMBOS A FRIELXBEATH 2, —HAFEMICENNFFESRBEALTVWS. £
FRERMBEIR S M B LETCE, FiEkHE LTHBEIRATWEDS, BETRIIREZEOH T
B2 EDOBRBEMIIEMLLTWVE, EBLVBAOEHMECE, WALPSOHBESBEO DD
RaxEE (KNI v 7)) PEHMD. Thid&H#EROEM (WHE) cE&bhLTEbh, Al (B
BHERDEETENFFMERS>T WS,

Tl AR EHICEBITHEORT (HAAXNSAR—-N) BBBETCHL, BMEEECALZI LD
Wik, 2o X3 _EHoEMEL s RITFhERS RV, —AHZOELBRHTHI, TR EET
LTETEN DD, 22ddhED, LBIALLLVHOFHAKPEERETI TWEZETHE, T0D
HHEIWLS2DH b, 3, @BBT7AT7 7NV ITHEINTWS, —BRICBPHOBERZI VY —
FCHREINTEY, PA77 VPR ETRIPTIRV, EMNRT S 2HEAL IRV, T
2)— b EBOBAEAVFFUADKETHD, EREIBEAPITVEITHZ., 205, BELFED
BESKETR2ES LIRS, £, fiINOZXNVF—HEBOIIEALEEN (FTFHHEEBIZLD)
RUCHVI U TH D, ARDHEVHBINTOWRVWIEDS, BRERBLDOHERED KRFERI
VeV, £oT, PTHOMAHHICD VB EREBOIFVAA—VIE, ZOHTEMEIRLSH
BV, BYMOBELIFR T RN, IS, HEOKLI THIFADATED, HOWHIIILAERZ
TV, BEDWZZ, Lii2B8bE2BE D200, RKBAHVCHAUEBWOARIERLICZ &
h\Wtdhd.

Re TR EY, TORBICHI2EURBFE2H#HBIL. BUAHBZERXOBLE (BIER). ¥t
VRKEOEFEZ (BEE) SUBUROEHARICOVWTHEEEMD 2175, MIIKIE, HED
B, REXMENREDTF—< =7 2BEHYER (V7 7)) e BAOHENEHT 2 —
Ji. BEPOEBUENVEPRIL., BLLOFLLWEEPLERS> TV S,

VEDDE, B UBRUVEERREZETHEHAMERREBERALADL >z, BEVBREIKETDH
20m FRETH 2, HREIAEK (v 70 —-7K) OFH (300mX9%m) R->THED, 4P —
WERIZ BRI TWE, REXEAROE LRI LhE. FEREREPFLUKREL DILRAMFE
CEh ROV /D —-THEED TEHAREZTVW. XV /D —-—THROREEIT>TVDH EWV I,
R/ O—T7HRORABTEEM FOFELREFRBILEDLTRREMEFLTED. BSOBEN
RHEBEHRELRH>T VB,

Fty (HHIE 2,020km?) OREEEIHEENTHH., 2D 156 FMIZ 7T AAE o= AON 380
FANELRBWUE, hETE. THEEVEE) LV ERIEDIBEDTNELIH6VE, ThiEit#R
THMICHZRBRVEETCRERVWESS D, LALEFEADOELTEBREIRTWZ20REDTH» 90 5
ARTEY, dEHOAXKHBHIERBERHLEIDOTHI 2R THBELNVWEI S, AOB XT3
B, MITA2ERBUENBIISHAINZMASEBEFELEHBCRLETEILIELERY
THb, REZDIO>REENLRBEELVAERTCH->EDESI P, HERDY RWREEKEDO THFAE
Ihid, BAGHAOEBRARIOGEZSL, ThE L UHRBFP Ny 750 CHEIEEZLD
THb. BHRBICITEE - FADPAARTH LD, LCHBERKEREOWZER (BER) PHEX
hizo £/, BTICENA—~ (ARBHRE) THEBEIBRERITTRELE, FO-AT. HEOZ W
HMBTEELEITVWEISRARVWESIRFRETLHZLTVLILEOKI RV,

CDEIIC, HEAOBHRTIH LB 2L ARIANZ LD L L ARRETREVEDSNEDT
HBH, TOREBREEZRRTVNCER T2 LEBTOREEHRT 2 LTI AREHKREVLDTH
B VE—bEVI VI EBEHA V7 IR NIV F27ERRRORFEELDOBH (SPOT HE
EHOEKK, KEOBNAABHRRY) 2RHELDTVDHEZATH B,

(— ®®)
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B2 MEH LA - HEBELTA
2.1 #EALEEFTN
FEITHEAERAARET IV (FR) R2HEETH . Dk, B1LESTHTHEMNLE LA H
ZERATELFPRAETNTH D, THOBHEBIZOVWTIE., WD 22.1~225 TREINS, 5 —
D IHEEENRE LTHX (T LREBOR) LANVDOF— P E2HVESLFOVRF 4 v
JET W, THIZDWVT 226 TRBINGD, BAETRIIHEORRARIZGEI IO LFOVIXF
AV ETFVOBRHETCKEESRP O, 22.1~225 THEL LEHBREASH S 1 HTENMLE4
DT =X AT AMBTH 2. TO4D0LMBIIBO T LHMAALETHET VI EEEIED,
WAt (REME) 28 U TIXERRIC HIMSIM 7075 A% A L, 2020 FEHOD 2km A v a2l
NNVOLEHAHABREPANEREZ. THAAZEOYF VTR, BAPEETCERTIETTREL
AHZZXLADERRIEET LI LDBT TP LD, Tk 2 b 85 Ik & fE R o R o B% &
WEZH 5 & Driving Force LORRBEFRZADP VDRI KBTI Z2IDTH B, 2D XS, HMEDOHE
REZARETHETNCR, ER-oELHMAMARORO NBEKREHRTZILED, LOVDTEETH
%, TR EBEAKE THAABMREA v aNCESSIRO LA ABRPHNEERT 2200
Yialb—¥ary 7ol AHMSIM EEBNANLELSCHABEATH %,
BEOMAFPHCEEPHOAETR., COXIRNY -V FPHIEIRETHD, BIHKFF—H D
FHEMEDNELS, TV ORBEOIDOHLTLIBERTCERVWHAEIIBV TR, Lo a2z
AHEEFRET VO AKEE, DRLIBNHATEIBROFETH L EHM L=,
(KFEEE - KR ILFER)

2.2 FAER
BLEBETHO LHAALCHPEF VOA RS, BISHEIBB 1HTHP L EPED 47—
A5FAWARHEA L. TOMR, TRZhOBIBIDWT, UFOLBAAZELS F ) 4Lt
RAZ(A N =X AOBMRKBH S h iz,

2.2.1 Hittbid (RABAE) O+ MR R 2EH 5 4 £ 4L 7
SFUA

7) AOHA, BERE. ARG LD, BH-EEDSERT 5. ThETERBRNICEBS D

JILIN 1985-2020

forest +

et

env. degradation

B 11 At (REMEL) O LA AZEM>HEL TR
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ZHEHSED >N, Chh 5B HEALREK. TS O Driving Force B & b BHERICE T -
HEOBRICEUTDL, ZOBVRERITHD, .

1) BIBENCETOHEAVRI>NAZ 00, —HOBMZRSBICHEERIZIFLEALEX
hTBLT Z0BVWEFT VW, BT -EXEOBRCERBERRETEDh M BEE <,
2EREULTRBDICET 2, HRMREOREOBVWE AT, HEREROHET 2,

D) KHRIBEHNICEFOLAREROGNAZ DD, ~HOBhEREBICHBEBIZIZIEA LR
INTELST, ZOBVEHFV, CHETHBICKBICGERLEZMPERO —HIZ oM H
CRIN. HBOIVWIEREBLLOEZODREIN D,

) MOHPTHHREYLREDAEER, BEOZELWHARIBZALDOD LT 2MABRNOFZRG H
D, KT 3,

Z) BHEBENCETFOLANEONZBOD, ARAERLYIEN B LLEEIN S,

H) BREEBOCHEMNBOREDOZDBERNICETOLABKSNZ 0D, i LMREIC &
DML T IHDADBE N,

OkRii=X)

2.2.2 FEhR (ERAHE) o AR 2= 2 2167 3

1935 F & 1982 FO TP A LB T 5 &, BN LHAA~EMERSRBTHELTHIIC, B
VEBXTANCEHLTVWIDObN %, COLI BREMBEHEIZREH 2P0 T2 EHOBIHE
PHAEEAMXOBE., HEIVEIBTERXOGENEERLEICLIDIZZISA TR, Mitt~o L
FHELLOEB DWW THZ L, Z2O0ARKILENECKL B, 2 VEHEKPORBTHLZ >TW
o COXIRBHROBHMILBIELERRCBEREOLER, HRAMOFT S 07, BEOHMEFD
THEBOBFEIIZIOATWE, ChOFHFEIWHEBCEEBH. 5 WERLEBBOKELS
FRTWE, BIZ, KEH~NOEEREZKMBELZ2EERL T 28N REHHBOREMHREBEOY v+ F =
NKOBERIZHLSEZZ O, WRIESEGBBORMARDP S KEAD, H520WIEEBLI A M0
DPOKHNDEBMBEHI > E. £, BEEAOELEMXILBNEDEEEICSBLUTHA L,
FhEHEAESEREOT IV VRPARBHOEROBRYEEOH AR LEEL Tk, b, Mib~D
EEEHEBRMOD > - BFEZRICUTABICENZ2HERKEH D, ZhiZ LB CHEKOER
ELTHELTWS, SBMPH LT LHEEREMS -, B iTbhz. 208, Eilt
ANOEEEAERENBPH L TE L A LN,

WIT, 1982 £ & 199s Fo thR Az BT 2. AR THMAAOELBEMBRXDOEHIHOHF
ATHEBLTWEIEREDIRLWY, BHWTHAAIREOE VY —DAAICHDP > TIEXRT 2
BHCH o7 COEIRMHWEMAAOREREI TEMMPRIERX OREFBERX DL,
BLUOKEROBHE AODRACLZ2THBOBAREEELTEY, ThIBBRBREIPBEER»S
TEEHIUERINWAEILEZTREL VWS, RENIHAMAANOEMALTE., MHPREE~D L1
MWEMAHE KA., KE~NOEERIZIFEAERSW R RoE, 2OZEIZ. BEAKORREL
LOKEAPSMMADENNE P oI L ZEBEORBRELTWED, BREEOREDBE DM
B, BLUBHIEROREFOELREZMENIIRBLTNVWS, £k, Kib~OELBMIEEE &
s, B oMMADEMIPEN >R, Chid, TBREEEZHILETE-OOEMKN
MEELTITDRTWAZEERLTWD, fiF. T~ EALHBIR D KE T O it D &0 ¢ B AL
LCETHEY, 20L BRI IWKMEMOMEEZHR LTS,

3o ADO T AAEZILRT R I LICE D, 1930 ERUBICBT 2 FEL B LA HEHIZ
RKEL2DOKBICRATELI Dbl ok, 1 DRFFERZEE,S 1970 ERDEI T TOR
T, ZORHICEHASERREOTCHEOMEFLZMAL, ZMOEMERIICEM T 2 BERAE
MotRAEBERINE, Fio. PEREROERBEBREIBMABOLRICLIENOHY
EERZBOTHHY. AHOEBLRERKZEADENE L TWE, COEREENRBEKICLD,
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(L o <o B 2 M T U O CE (LSRR BEHEL T, B o KA LRI A E LB M ST 5
Ttithrot, F, FHHICEOTH RO L IERRHHSES, REOBTNmM EXE LA
oo LTEDBoT, ZORKBMO LA HIFREEBICIHTIHBIZZZAON T, BEMN AN Z X
ROWLEER T FmCTELLTNZE VRS, T A HZEACIZBE T 5 6 9 1 o REW] B AR 5 a8
BELILHD 1970 FRUBRTHY, HHFHIZEATBO CREANRERIEICL>THmS
HohadLiicheotz, TOME, BHOBAFALE R L, BoOR HESEZBERTHEBIYIZL
fefedd, BFHBBEONEERENB S MBI L, MBERFELRFRENERLZREMIC X, Ml &0
MOFGEESBERKOFEMMELH I TR LEZ, A2FIVEZEOBENAEEL D LKl
WZEFY, EEBCXREN, BLOFLToORHEAIEALE, ZoL)RBEHMLHT~OANB
bz L2 REREOELIT, BHCRED EHMABOMDIZ2NoTz, £/, #iio bk
Koty EtflHoTEM KT, BHLSoRESEMUARELTIREEL L2, TLTK
WMHIEPTIX, EMERECH LM ZRENEONREHFIHE LTREAD L) TR,
'_JEE;: -_ - << 1930°S — 1990’ S >>

5 <LANI:ZIltUSE CHANGE >

T

e
==}

&R - IR
H

B
mg
t

ﬂcgfglllll

A
%&;Sﬁééﬁ

Ry

X 12 #FEjpHhikizk i 5 LR HEL (1935-1995 4F)

# 3 I EBT A LMRAHAELO 7 o 2AEFH (1935-1995 4)

B0s
] 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
f 114 6480 19 65 3 5 2 8 161 T 21 80 7 13 20 196 73
&4 0 4 0 0 0 0 0 0 1 0 0 0 0 0 0 0 5
x4 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
131 ] 0 3 0 0 0 0 0 o o o0 o0 0 0 0 0 0 1B
1% 2 13 2 ] 1 0 1 0 1 0 2 0 0 1 0o 0 0 11
30s HEMH 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 3
b3 103 0 8 0 4 18 ] 7 0o 0 0 0 4 0 0 6 0
8% | o o 0 0 0 0 0 0o 24 0 0 0 0 0 0 0 M
1] 0 1 0 0 0 0 0 0 0 0 0 0 0o 0 0 0 1
¢ ] 1 186 3 w5 24 6 an 0 5 0 5 46 10 4 2 305 188
in 0 o 0 1 0 0 0 0 2 0 1 1 1 00 0 0B
Al 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
AR 0 4] 0 0 0 0 0 0 0 0 0 ] 9 0 0 M
-{=] 1 % 0 1 0 0 1 0 4 0 0 0 ¥ 5 0 0 4n
18 44 7210 23 338 M 17 401 28 100 121 S M3 8 2 50 10000
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MECR~RTE-THAALO#EML 1935 L 1995 FO LA AN EZERGDYE. Z0KR %
M 12 Cmll, Chickhid, RBTEZCBT 2t s BHRLBMNA~NOEMLE, Mithh 5
KE~ADLHMAAEESEL>T W . WENEPKEROR LIS, H 2 0WIEHEHRED S M
hAD LA HELPBEERDH R CERNICEATHS, LBV T RLA» S HFHKAD L
WA HECSLEBEHSERAESNE, Db, BENICXEZTHMABEMNAS R EHATIEKRE
BriuolgRE., BLUCBERBSEBH TH . COLI R LHAAL L EZEENICEET S
S, 200 LA AROEILEA S a2 AEEII LT/ D REFL (£ 3), tHAHLLOHEE
ZHOLDICLE, ChiCdhiE, "R A v aBiZ 10,000 THH, ZDHH 6,520 Avia
BELE Rk, 2R LOA vy Y20 RFFMBO LHMBHETH D, ZRIILZIMBICHBT LM
WRIHOREM HBEEZRL TS, THAAELOBROZ NS ORI, S B & 5K A
OETHD, 22N 265 A w2k 23 RA v aFHELE, ChoD A HAE LT LBERD
THOLBEAEBCENDBH Y, FFERIEOTHELOEMRIEIRBMIN TS, flhh. Al
oM AD, BLUEEN - BRI S M~ T HABENIEIZFNRZNR 186 XA v ok 112 Ay
YATHH, Av L aDHBNICEE L R0, RAkIc, Mt SKE~O MR HELD 114 A v ¥
1THD, AR EDZZOHEEFE W, b6 T, Zho0MAARKEL DR, &
LAY Y2 B KRBHALPUBNAREREDEMICERLTWEDRSTH D,

MR E e ELC ELMBICRT 2 THANHECOEREMBTZI LN TE S,
Thbb, LHRAEE MR, BEBCE. BEAEEBOBH,. ARMESRE, RERWNOE
Br. #8iMdb - TEA, ADKM - ADHREA. BEEK. BRER, BEREROL VD 10 OEFIK
EOoTHEINTER. ThsOBERITHE - BR., A0, B, &ifi. BEROS>DY T2 X7
ARFEHDZIELNTE, ZhoORRNTHABN A >EC L b THAAELMEIEEIZINT
Wh, B EBXEFLUMTEHE - BR-BEHN -—BROV 7Y XAFLAMBFKHTIO>VT, LI EER
FCREE  BE-BH-—ER-BhdtsEr >0t AELESERILTEE, SHEHE
EEHBRFEICRDE, THAMHEEHE - BE-HH-—ER-Bdit-ADDOY 7L X7 LD
UDEWEBIERIINATVWD, JOEIRYVTVRAFLOBEI>ER, SHOTHMAZLEA
Oa/HPEBHOERE, BLXOHNEFCHE -BROEEB2IHILHBIRIBZILETRRLTVL S,
DED, CDEIRYTIRAFLOBEUOENRSBHTIEMCOLMAMALELEPETE S, K
o, REAEELCIEBHLCADMN, BLIUXBREPERIAORKRKENEZ, S5 KHEDPHK
ROFBERLEZBELT, LHWAMAEEIIMENICECTLSBETHS . 1935 F5 1995 FITHh i
THHOLHAAICELLEAY 21X 190 THH, —REABWICEE 63 Ay 1DFESTHHL
THRAPEEITELILICRE, COHTFCESTE, BT LHBAMEIEL 1995 £H 5 2020 F£F T
T 158 A w3 a (632Km?) WX 32 &ihd, UL, KEHELO HMFHELD RIS
HLhiE, BHKEHAFEAZETZ2 Ay 2 8idH 400 35I0%< kB,

(k- ik BE)

2.2.3 FEHMI (LEAHE) © AR ZER— A EE TR
YFUF

7) AOMK, BERE, BRMAGICED, BT -REPIHEICHE KT %, Th 5O Driving Force
5%, BRECEAIATEENCHT - EEOLRKE2ERT2HNERD 2, B -LHED
BRICEDBIEL Kbh 2 LA BIZKHT, XHAMTH S,

1) KARBECHEOBHIIBWITRENCETORRIHONZHOD, BH-EFEDILK
CEDEDNIFROANEL, 2R LTEEDL T S,

V) BEEISEOMAKEBENEERBOEDICIERT 208, —ACHBALICEbEbh S
yH b,
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SHANGHAT 1985-2020

lernissis
economic dev.
pop. increase
policy
A 4 I
Y
settiement+ [ | dryfield~ paddyfiekd - | paddy fiekd +
+ orchard +
orchard -
unused kand - <
unused kand + < natural processes

B4 13 HEdUMER (ke ttar) o 1Rl 22 o A 4L T R

2.2.4 JRHEAEOHF AHZERM S A ELT R
) F

7)

1)

7)

#)

AR, BERE, ERIEICEY, B -RERIEKRT S, ChETHBEEMIIERS L
HRMMAEARMD -T2, TN IH DO Driving Force DEHEM A ENBL 25, =D
BT IEE 2R,

B OkKE+M) IBRMIZETOERARGAZLOD, —HMOKRF Al ShEREZH
REHIZIFLEALEERINTELT, TOBVEH W, HZHTi-EXOL K EKBRAR L
ThRbhsmAE< . 2L LTEHEL TS,

KM EOMAMTBORAICHEFIERRROND, TOE XML LOERTH S,
R H D - BOEMIRERL2O-ZD, ZRIZEEL S,
ARATEHPRAAMIZB T MR TEFEKRT I8, —FHFBd- XKLV EDbh
LETbdH D,

GUANGDONG 1985-2020

modernisation
economic dev.
pop. increase
v
policy
v A 4 I y h 4
forest -+ settlement + culti. kand — culfi land + l tree crops +
T 1 |
?

unused land -

B4 14 JRRAE O LR R 22 R 5 A 24T R
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2.2.5 HAHIR (REFE) O 2020 FE/R 0 - HF| HEE5R TR

Lo 220 CTHERIEHEO LMFIREMAMELTFHOP CHICEERO IV -KEOILK L
EThIZHEIMEOHBLTCHD, TEZTIORICELERKY, HIMSIM ¥ I a2 b—3aizkbh 2020
FERO LA HBR FRREERLE (B 15), 22T, KOREEBWE :

7) #ii - KELUAO LB, BBHKE, M, RH, Fk, KESEVWTRbLIEERLARY,

1) @it - LHEOEKIZ, HEZOMOMBBERA - H2EGORMBEZ TRV,
IhALORER, FEIWEIHBEIBETRMELAZIIIZ, F—RELE LTI, Y%Kzl
KAGHARLOTHD,

THIEERD Vot 2B KOEY ThHh5 .
Stepl : AOWMORBELEZSLTH

EHREOADIZ 199 FORELRIZERONTRI T CAT 4 v 7 REMBHRZRVTEY (1970
AT IL 1860 A, 1995 4|21 2550 H AT, Z 0 25 4EMIZHI 37% WML TW 5, 1995 4EA 5 2020
FEETO 25 FMOANOMMBEZINZETTRZ2EFREIND, RBZZCRBHARTERLE
ARZEHVWTWE R, ZRAITER, fIFORSEROEERLITHBEOLEELLOREBIKREL, EMY
BatichATaZ LrEBETCHLIZ LIZL D,

Step2: BEHBEERTORBLAELTS

HEHIBEHNTERL> TREVWVRBHARETRTHS, BEHO I ALV EBEEMRIIRERE L 28
MRETERBEREORNE LML T, 1985 D 4.96 FH A — bbb 1990 40 5.89 FEH A— kv
IR LTWD, 23 Zo Ly FiZ, BAD 1960 EFRUBROKERBRIZBO LTH, 1995 £~
2020 FEDOMIBES ZEMPHREND. - T 1995 FE~2020 FDHIMFEB X 68%IEE LHEFE S h B,
Step3 : WA -HEFELKORBLANLTS :

Step 1 & Step 2 DFEREZRAET DL, 1995 F£~2020 FOMICHH - £HiL 1.37X1.68=2.30 15 %
ZVTEIDIEAVELSDLHIICRDETFHREND,

HIMSIM ¥R a2 b—Ya Tk, ii-REZBEEEZE-THEALTWL, BRI ST 0%
LOERMR, ROV 1 OBERETIE, Bl -EEOILNY N 1995 FEREED 157%, 2 O BpE
TIL 214% & 7g o=, ZHik Step 3 THOLMNTZ 230% I~ D LR W43, Step 1 DA QT RINAR
REOILR2TVWDITHAI I LEBRETHIE, MEFRBR—BTHLRARTEIY, BRI 15 27

" - ™ ' Legend

o = _ [F] Settlement

- - : Paddy field

e Dry field

. e Grassland

" | Orchard

= [ ] Other tree crops
" B8] Rough land

= = Forest

TWater

i Marshy land

i - Other

124 125E 126F

K 15 HAbik (RAFRME) © 2020 4480 + #F] BB R TR
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THEDTH D,

HIMSIM &, CO X3 REH - EBEOHERICED, oot HELENFITHD L2
BETHERADILDTEDS, ThIZIhIE, HAHMBIZHB W T 1985 £~2020 FEICHH -EHZDH KIS
EIhRbh2EePRINZ LA AOWNRIIM 93%. KH 4%. HHEK 3% T, MOBZEEBHIEEIC
mWZebhbh b, BTEAZOBME —BHCEVWEEM 2L DI L2EZ 2L, Btttk
LORAMOBLEMOMBTEDEDEIZILEHEVABTRERVTH S S,

OkRib£x)

2% X

) HEHEZRKARR G AR (BFE)  PEBMTRIIEE, PEK R

2) RALRFXHKEER P OR (BREE) : HAMBREMEESE, TEK ML

3) TR S RO BB BB PR (1994) : PEHOE T AL L EIEKE, 72 7R BRI

2.2.6 IVFOYY PEFNVEBE~ADT7 70 —F (ILEHL)

(1) #%
IHEAEPEORBABHIANE LU ELERO BB FLT VIO - SBr5HABDIRT.
IR AWERE 1,000 km KB X &, EBEIIHEAE, AEXERE. AT LEHTH 2.
BORRICIHEZEE, TOLGRTELHEMN2HOBEAIXFRL>TCATT S RE. LHEREIE.
10.2 77 km? A& 6700 77 (1992 £ HE) T, AODBELIPEOFT—BE VL, (670 A km?) 1992
FEHAE TR VAVOFE 11, BL)VofiE 17, ik 47, 40TBUFE. ERiCH 3. 11 ot
RVARNVDH, BLUZDORTORBLITRL ANV OHIE, UTDED RS,

D ®ME 6) : MR, B
WS, HE. SRR K _ DL
g, @ MEEN (3 %K > E3, ==y
R, Hil, #E. O R NS ey
fOAD c R, W, W QS
Yoo¥E. dEw. WAL -
E.OREL HE. oW, =3
. @ BEH (7)) ;. W
k. HiE, B, BB, & NP
W, K2 #=HA, © HE
W) e, AT AR, = nurx Wy
ME, WP, EH . © B RIL= A R
M (10) : RI5. S, BARFR 1'“
Ric, M. 0. EH T 45 % 7
LA, WAL, FIL. ML @ WD FE%R Y l
N \ i3 Tad: R
HEH (5) 0 LE, AR, = o R
VL. K. . 1 o NS
LT (4) b, FHEE EE R
B HA. @ BME ()

RE, &, FE . O 8
B (3) M. LR H
B @ &Ml ) : 3K

X, B/ KB, B, RR, AT,

X 16 o & &AHEREEYERX

fat 64 (BB L)
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(2) ik
AL, BRPPET-BROVEATH D, FLAYDOLIAE. BR 50m UTTH D KIL.
EEIE, 2EMED 5% LSO TWARV, 20D CHILOEELFIZ, AHEN (HE—-HM) O
I, #BILEFRO—HTH D, LHICE, AHOHEBYHBEL AL, WEMENOPEHLSR2TEHED,
ZOMANTEBIC R >T VWD, RBHBE TIBEOESBBENEI L DO7 VA LEXS V. BRILER
BEOME. (HH) AEMBRETOMICOAVWEREHH, ZRLHEBETHHX WS, Z2DOHIX
OEBEIRE. POLBIZES RoTED, BRI 2N UTTH D, BRI, BELVWS . EHROILE
DL BN MERMEIEEEASEEL, ZhRLUBEEROBORRTH 5. RINTED LR K
100 m f2f., EEEMFOEED 200m, ZOMECEALUNIH>T, HIIL 626m T, IHEDR
BETH D,

BETFLY I, BrSBEITICHEEh, bofik, HRAERPRICELEZEEEZEZ T, fMEB
R, HENOBEEML. BFIOHBEY THEMI N, ERIE 2m~8m, AMEILLRE< R,
EEPBELTHS (B 16),

(3) @, # et

THARNCBIZ2BTILIR. 2ARPSRTTHRIACRZ. TRHERBEEADPSHNAAT, HHEILE
IR LD, AEIE 1 ~2 km KR->TWVW3, IBRICA-STHRS, REISHIEDIEN
b, Ea,SWOE TR, WIEA 18 km U EICECEMNY, BRLORFNOPRLIRD, H#ET
. ARFEICAP>THNL, BIZEVWTWEDS, BHOFECL>THELEDLN, ZOHKR,
WOKRDBELESh, HEH (av¥F3) 2ERLT, BRLTB FILICAR LE. (HBHORO
HIoHEwEcBORS. BRBEMHH., PoTHREZEMNTHIMEFE> LM, HEBEHORELC L ST
WICIRATE. BECORBHBEI AT, Bk, BAEH IR VDA TNWD.) ZOMOER
I, 7 (L H), Wil (Y2 wh), WA (YRA), dEE, FILEBBR, REW, BHE
T RBENREDD 5.
WMO%E L. HEHE
<R, —HRKER
Wiz, Klchd. %
OmHBEIE. 2425 km?
LB LR, DWTHE
#ik. 1960 km? TdH
%,

(4) HK*

THEOEBRERAER
BHEBICELS P S5TD
htwz, ERIERko
T. EEMNRZEIZION
T. BERTHAYE
whfrbh., BERKIK
DERHEH. BHO
B REED, Ch
Lo T - TEE
AKBEORBMEERM
BaRfit L TEk, #
TOEMTR, L&
ADHRFRZEREE.
KERMG., RERE

M17 I #FARBEREXERX
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OEEMMN, LFhT, HERIRBEORMERLTVWS, EEBALZEORRBICHE>T, BXH
MO DARCTOAT, BINXLIEYOLEEEE LTOHMAMBAIBAIC R T WD, IHE
DIMOKREHE, WEPFHLBEER TR, PO, AL EHTH, LEHENL., LHEFROE
MNEWZ 5, BEAE. FICHEBZCHELTEBY), FATERL LSRR L (K 17),

AL MBEMKE 1026 7 km? 55, BEAMIIZD 60 % UEa2E2HDTWE, AOBSL
EOH LA EMEBEILRV . 2EATEEADO-AYEY OB EREIZEH 1.338(0.09 ha) .
BMARRR KX 05 B TH2. Lrd, ADRKREICHML, T, @&, B MERCELn
EERBOAMIYR., Lo T ADLITHOFBENEISIH LI RZEEI LN,

LR EEEOLS L, O ENMREFVDIIN LT, M B LUK EHOLEN BN TH S, &
HIC X i, B, #Msth, RAKBHOBEIZAZA LHETED 49.2 %, 2.2 %, 4.8 % & HHT
Who Fzy WHTRREKEAMEIZDOI% THD. —FH. LE, K. BB, HFHiENORE
A CIEREAMIE., 240 142% 2 >TWd, THE, LHAFARISCEHIELOIHALEH.
WK - BOKBEAM., ROWKHEOREAL O y%E), BEE. XE. fE. KEERBR Y BRE
WIEM->TWd, 1949 DIFHCR., KEL TEOMERICBI 0., HitoBT KB, B0 L0 H
BEEHE LM TCHo, FORTHETAMIBIE., HAEEMSC, BEAEICEREESZI TN

1949 HLBOMBFEBRMIC L E=>T, #ABEZENICLT, WALREO 2 X050 )| & fE L
o UWHBUKES ZHHI L. IHWNIRM B L W RN, BEE2®RELE, IHBTHEFIOKE
BEEC R KENEERICRRBOKEZRAI B TVS (TEALHE. TETHEED. Chs0i
BTV PORBILL>T. HADPTFREODOHERZSE, ZOPHRIBZIHEED 2/3 CKATHL
%,

. NERBOBESBENS S THETRTRTH e, WREATHICR -,  T#
HOMBEBIEX. 7000 il (470 77 ha), —F24»S 0, MEOEELR AR (K. NE) L
DEEMTH 2. MBMEWME LT, RE, &AL, LH, FOREMNEZELTWVWD, BREDIZ. X
B, hEZHRLE LT, ZhELHERD 70%2 5D T35, KX, 1970 /R F Cid. I8
M EE>T0EN, ZAMBHRILICOEN >TETNWE, EHII. NFE. KFE. THZO3IEE
BHh, BREHMXICEPRLTWE, BRI EEIIEDTY, BR (TS50 0A) RENH D, BEK
EPiE. MEEZHRLIC, E—F o v ERBRELH D, Y—F vk, REMRICEP L, EHIT,
KHRBMEZ VW, IHEER. 2EEERBEERO 1 2TH 2. RBUZEHEICHV, Ko
EHXIE, B FILNEME., Wi, REthESTH s, 200 T, NERBEEECEHBIRAER
A ERBTH 2, ZOMIC. KOBRBHBOENE>TWwWD, @& (F79). WM (3{hy) ©Lb
EHEORKERERED CHLIEE (N h, BAEOMK), BEE (IS5 8 Nhvh, EHA%E0M
) orEMTHZ, AKX FE- - BEO=ZKEHBO—-DOTH2, BELXI. TE/ERK
HBAILR>TWE, BE (1-)) ik, /1. B, ot ETH D, BES (9/54) iz, A#
Ry At ER. RE, SEHEIMBIE., POANVOXBRICESAMEEELTVW S, B (3
/) EREFE. BT, RY. BAEEMEHET S, BHRERZ. BoB¥ME2HLOIC, WAE, KA.
BB, HEREBTDhTNDE, FIZ. GEVELT, BB (B&) 7))L (m199°y)) O (¥
—y ) LMK (Za-h BREB) ORILE (Bo—H) b3, KEWMLLTE., IHZRIZFECS
TORBORKADEMTH D, RKHORA, HBFILTOY 2/ (va¥'a) LTIA. TLTHBHOE,
DEBICAELTHD, HHEOBMED., BALR->TWVWS, BIBAELEEL. A2LEABABL LT,
BN, ¥av@E, HEENH D,

ILEEO LA ARIIE N, BRI LS »5Tbh, FHRTEER LA EARNICHERE - FIHX
NT&k, BMEPE M ZEREMESZATLOETICL>T, 2EHEBBIZ200%U FiIcd
BOoTWEDTHD, FERXEHAMOLED, KBENE OV, 2HED 14.2%%2 HEH TV S, ERMGHN
B OAT, LH, S, B8, El. B, BHIFEBELR Y OBRBZBLUHTHHOL KA. Z L
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THELEOMMN, BHBICENSOEESRABOMMBREIIL>T, FEEABOEEEZHBLTL
5, THoOBMBEH (FE2HBLCHBLLULAELE) &<, LBOMALHMSNICIEERN L N
250, BATELRVWHEIRITWS, Hl2E. BEHMEIE., FEEMMICERT L. HHiEH
FELZHDLPLTWS, ZOBRT. BURHBEUI B> TOLRVEBEEEZ L,

(56) I
THEADHILERIZ. BE SV, MO AR. EEEOHIIL. nEELoRIE, 58 ({179)
oML, - HORBMBOREG, YA REFAEREVEH D, 1950 FRKE. IHEHOD
T¥E, i, BRIEREIEZEL, PRI FLHEBEOBHICEFLTWE, HERBILE, &b
RTEMSHIIREEZLCVWIHBIC R, ILEOHESIE. IHREFOLLEERD 23 ULLEE L5
TWbd, HALMAOTEOREIZ, EEOITEOREONS v AEHEHI T, M. BH (L)),
BN, EM. HaE, RADPTEOFLTH D, HIES (£44) X, 2ERRKORERED 1D
THbd, ZLTLEEMBIT. MESZL,. BMOME, BROEH, EROEL (FE), BHO
AE. BMOEBRL TR, SLEEOBEE. ChoT TR, MAKNICELTH D,

(6) =Ri&
U#EE, hECBI2XEOEEICHENRMIBO 1 DTH 2. KEEFZLIEREELTWS., B
FIEHEAEICEE L, 5 (F39270) KEMIE, EAbC/HB T2, @, WEER, @ik, 9Tl
HEBTE, WHASHICEHNTED > TRy I -0 E2ERLTHWE, KE#ERXEEZ. BEICEX
WEHLEL, HRAECKBETHHBMRZH0E T2, KEZZEOERO=40_%2#H>TW5, &
WX R EEBX UL, FETATOHMEIMRIPEBTCEZ, MR, #HIL, REE, HAE.
MEOEELRABCHY, HERIT., EENL2ERBEETH L, FERXFE (Favdy) &, H#
(A4 kD) Bhydb, BEEHBNBIEELRSFECE (PR®d) THh., Hiigd, WAAFICEN
STWb, HEERBEFE, HFILLEHEHBBIIESN2EE, 2E0TRTOBACINNIBRIEDI -
TWhw3, 90 EFRICA-T, BE (U %x4) SfER (LB-#HD2EALHE LT, Hale AU
TEFHEOSHEBRBERD, BALTDODhTWS, Fm, FEHEERE. AR2PL0CEANDOE
BEREHICEE>TWE —f. BAOWL2»POBHE BN >TSS,

(7)) ERHLHAEAD
O Mot BRHEE, IHKSOREBICMEL. "B, EHRORERILH L. BFILICHEHA. L
BRADOBHB., BE, X, KEOFLTH D, B¥LFERE. RECBLWCHEELRMEZ LD T
Wb, ZOEREMZEEICBVT, . HEXZ W, %201, GEE. AEHE. #ELE
%, WEE (HOKEFORE), KFEXBEXEM, PILUE (RX0£), XERH, ER#. 28 H 5.
2EBRKORXE (X&), "ERXOHEEERTAHAOERRILAE (R 6,700m), »H 3,
@ #®H AK#HoOLMMIZMBEL., ZRBRIEICH 2. KFRBORESW R LEBMH & KERBERTH
. HAE T VEHE. VE. BE. 2rdbd. HELX. BUAEIEENCLELTHE. O #
Wi, KORBICMHEL, ZEBLICH 2. HORRLS, FEORBH B LEOFLICR>TE
TW3, EHEOTERIE. HB. XK, BEE, RIEFELTHI,. LEOZHE LT, HMOD
BA (ZE) ZEBICELTHD, PICIFBERES ( Firsk HBE. 8E. 2&BZEhZ2hR, T,
B, BRRORENLBETDHZ, 20MMOGATIE., RE. BlIF., KFEU. BEAFEBERE, BH 5,
@ #HM, IHEAOFBIBICHBEL, HBLEE (V) FEORERAILH D, LG PSEH - X
DEFTH D, MOBEMICK., ERLEWSIZUBHD,. ©® AEH, HBICEA . WEKEOH
BEHTHD (WDODEL~-F L TRKEEHEE T2 RBEOHN), BHEHL WS BAX, BM. FHE.
HEBOIDOMICL>THEKEL TS, WME, HIEENBEL TV S, HEBE, KEIEL,
KEMREL, PEEBRORRRBTH S, EAT LT, BRLEWS>HFEBAEMYEHZ., © %
Ot KERH & LCHMAT, M, #@Ed, EITREPOEIBEHHNH 2 (X 18),
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(8)
IERACELT. #
k., 2H., &8 -
MIEFOREHEMA. B
EEES. RE. &
¥, BELES. ILE
TS EBELER.
L EIRE. A, F51®)
fio iR, FOHE
DWT,RBEAIT 1978
EDD 1994 £ F T 17
EROTFT—YBEDH
htTwsd, KRZCZ
TIheDF—4%%H
WTEFIWILETS T
ETH-oM=s L L,
LA A O BRI D e
F9. TFNMLOEE
EITARDP o=, &
#®ix. GIS F¥iz &
ST IDTF—4% & Big
ORYITLEEFETDT
52k, MEBEBKEY
YU LT, LA

EFNVBEAHITC
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Alkm?
X 18 T % & A O #® B KX

BEARHE. FHRELERPOEETFIVEAB/IT T, FEEEDTHEEVLELITWVWD, I 2 TH
HUEERIE, PEARKNESAMRE (hEMMKERLE), dE BRI E (BmiRat), dE A
REMEMIKE (PEBKARE), THREBFHE FEHRL), FEODEL (KW%E), hE
DiEET (KBE) ETH2. T, FEREOHRIE. BEMAE (FEBRFERER (B)) obh
Bk, i LCBRAMICBILBL LT3,
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BsAf AV EKERTT
H1EH BLAVTOLHAMA - HEELORBHK

AETHE. BT LICEHER EAR (U), St -trm (A), Mt (F) CAH
LT, bR AoBAaERETOEREERND,

1.1 %78
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1|Pandeglang 6.51 64.77 28.72
2|Bogor 8.96 65.39 25.65
3|Sukabumi 740 64.79 21.80
4{Cianjur 745 64.60 27.95
5i{Bandung 742 64.30 28.28
6]Garut 6.69 64.12 29.20
7| Tasikmalaya 5.54 63.07 31.40
8|Ciamis 5.11 62.61 32.28
91Kuningan 4.98 62.48 32.54
10|Cirebon 5.78 63.18 31.04
11{Majalengka 6.21 63.64 30.15
12{Sumedang 6.77 64.06 29.18
13{Indramayu 6.50 64.10 29.40
14|Subang 152 64.73 27.15
15|Purwakarta 8.11 64.99 26.90
16|Karawang 8.46 65.34 26.20
17]|Bekasi 9.26 65.59 25.15
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GA (BEM7ZNVIVXL) KEoTHFY VT —bEMBENIA=HF, ¥a"=046."c"=0.77;

“a?=0.71,"c¢"=0.35; *°a”=0.59.%c"=0.19 TH . TFIViE.

PP = Kif0.46;0.77] | {K:f0.46;0.77] +Ki[0.71;0.35] +K.[0.59;0.19]

PP = Kif0.71;0.35] | {Ki[0.46;0.77] +K:[0.71,;0.35] +K:[0.59;0.19]

P = Kif0.59;0.19] | {Ki[0.46,0.77] +K[0.71;0.35] +K:[0.59;0.19]

K[0.46;0.77] = 54 exp(0.46 *q2-0.77 *dia)}

Ki[0.71;0.35] = 5 exp(0.71 *qa-0.35 *diz)}
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1|Sambas 0.56 12.07 817.37
2iPontianak 4.66 24.99 70.35
3|Sanggau 0.59 12.50 86.90
4|Ketapang 0.15 8.17 91.69
5|Sintang 0.05 6.22 93.73
6|Kapuas Hulu 0.01 3.71 96.28
7 |Kotawaringin Barat 0.06 6.39 93.56
8 |k otawaringin Timur 0.75 12.00 87.24
9|Kapuas 3.75 21.21 15.04
10|Barito Selatan 1.17 21.90 76.93
11|Barito Utara 0.16 11.05 88.79
12|Tanah Laut 2.41 26.10 71.48
13|Kota Baru 0.52 19.19 80.29
14|Banjar 3.04 28.64 68.31
15|Barito Kuala 4.99 32.58 62.44
16]{Tapin 2.26 27.32 70.42
17 ]Hulu Sungai Selatan 1.55 25.23 713.22
18 JHulu Sungai Tengah 1.00 23.21 75.79
19]Huki Sungai Utara 0.85 22.62 76.53
20| Tabalong 0.82 22.12 11.06
21|Pasir 1.61 24.84 13.54
22[Kutai 057 16.68 82.74
23|Berau 0.03 5.53 94.44
24|Bulungan 0.00 2.35 97.65
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BI3H R —NVTRHNS EHAA - REZEL
3.1 Land Use Change Pattern in Jakarta Suburb; The Case of Bekasi District
3.1..1 Introduction

The knowledge on how fast the urbanization process is and how it relates to its determinants will
contribute to how the land use planner could make their plan and policy more accurately. This study
introduces a new approach on making the model of the land use change process. In an effort on describing the
urban land uses' distribution in the surrounding area of a city, gravitational model is applied and then, a
statistical approach is also employed as the empirical test. The study is focussing on (1) finding the best
model for analyzing the dynamic of urban land ratio and its growth rate as the distance change, and (2)
analyzing the spatial pattern on the distribution of urban land use in the suburb area of city.

The three years' (1969/1970, 1981/1982, and 1993) land use data and others data of every desa in
Kabupaten Bekasi, West Java provinces, have been collected. The 1969/1970's land use maps are 1:50,000
scale , and the 1981/1982's and 1993’s land use maps are 1:25,000 scale maps

3.1.2 Modeling

(1) Trends of land use change in the suburbs

The urbanization growth rates in the suburb areas (suburbanization) are affected by push factor from
the city core, pulls factors from the attractiveness of the regions in the suburb** and also by the accessibility
to the city. The urban land ratio is proposed for describing the proportion of urban land use in one region or
mathematically formulated as Ay/A or o, *». The urban land ratios of every desas in the study area are
influenced by many factors. The accessibility to the Jakarta city is a major factors on suburbanization
process. The of urban land ratio to be proposed in this study is formulated as follows:

A, MpycT?

i u b
A rib P

where o; is urban land ratio of desa” i of year t, Gy is constant, M(t) is mass variable or push factor
describing the Jakarta's magnitude of year ¢, 7; is attractiveness or pull force of desa i, r, is distance from desa
i to Jakarta City, ¢ and b, respectively are the exponent of A; and r, of year ¢ For the analogy, with an
assumption of a similar distribution pattern of population, it is also possible to formulate the population
density (PD) model by equation (3)

The agglomeration factors is considered as attractive or pull factors of the desa affecting its urban
land ratio. Some formulation of attractiveness/pull factors are proposed: population density of desa i (PD),),
population density of the urban area in desa i (MU,), and accumulation of total population or urban area of
region i and its surrounding regions j, called as population agglomeration (Pg) and urban area

agglomeration (Ug,), as described by equation (4)
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Pg; and Ug, are population and urban agglomeration force of desa i, P; and Au, are population and total of
urban area of desa i, j is desa which directly bordered with and surrounding the desa i, P; and A; are
population and total area of desa j, and A; is the total area of desa i.

The third determinants group, accessibility factors could be described in many ways of measurements,

*desa is the smallest administrative unit in Indonesia, which corresponds to shuraku in Japan
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such as straight-line distance to the region in the suburbs measured from the center of Jakarta City (MONAS,
National Monument, Rs, and from the Jakarta’s main road exit point at its border with Bekasi, Rds. Here the
following road distance measurements are applied and tested statistically:
-t; =Rmy; r,= Rd; r, = Rtot, = Rm;+ Rd; r, = aRm, + Rd,
(2)  The spatial pattern of suburbanization
The land use change patterns of the study area are described by some parameters.
1)  Spatial mean is obtained as an ordered pair that takes into account the position of the centroid of each region

and the weight associated with the centroid. On describing the spatial mean of urbanized area and spatial mean

of population distribution of a certain area, the following equations are proposed:

”n n n n

_ Sauk A _ 3mx, 3y,

XU - I=In and YU - l=i ...... (6); XP - t=fl s and YP = l=f' csene -(7)
EAui EAui EPui ZPl
i=1 i=l i=1 =1

where (X;,Y;) is geographical position of center (centroid) of desa i, Ayi is total urbanized area of

desa i, and (X,,Y, )and (Xp,Yp) are spatial mean of urbanized area and spatial mean of

population distribution.

The movement of spatial mean could indicate the process whether the suburbanization is rather an
agglomeration or degglomeration process. The movement of spatial mean toward the center
indicating agglomeration, in the conirary, the movement to a distance (outward the center)
indicating the degglomeration. The speed or growth of agglomeration or degglomeration Vg could

formulated as:

J(Kitgy =Xty ) + (Vs Vi P o VXpiz ~Xpa f +(Ypy =Y )’
(®); Vgpius =

L4y I 4

®

Veuyn =

where Vgu,,, and Vgp,,,, are the speed the movement of spatial mean of urbanized area and
population distribution, respectively, or the growth of agglomeration of urbanized area and
population.

2)  The second parameter is dispersion index of urbanized area, formulated as:

SAx} S (ALY -V 7] Spx? SIR(Y, -V )]
Sux == —— Syy =F————— (10); Spy ==L —, Spy = =— (11)
EAui EAui 21)1 EP,
i=1 i=1 i=1 i=1

where Suy, is dispersion of urban area distribution index for axis X direction, and Su, for abscise Y
direction. The higher the Sp, and Sp, the more disperse the suburbanization, the small value of Sp,
and Spy indicate the stronger agglomeration process rather than deglomeration.

3)  The third spatial pattern parameters is the distance r position of the 25" percentile (first quartile)
ordered set of urban area, r(QiU) and population, r(QiP). The absolute value of Qi is not much
meaningful, but its change during a certain period is more meaningful. If Qi is increasing by
time, it is indicating the phenomenon of degglomeration and vise versa. In case of
suburbanization in three years of ¢/, £2 and ¢3, the agglomeration process indicated when:

r(Qil), >r(QiU), > r(QiU),; and degglomeration process when r(QiU),, <r(QiU), < H(QiU)

3.1.3 Results

Rd, is the best predictor on describing the significant of distance to urban land ratio. In 1969/1970, the
urban land ratios of all desas in the study area were relatively similar compared with 1981/82 and 1993.
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Desas that are located in the closest distance to the main road (regions with the smallest Rs) tend to be more
urbanized and changed faster than the desas that are located farther. Considering that phenomenon of relation
between urban land ratio and distance is non-linear relation, it is need to acknowledge its non-linear relation
also.

According to equation (3) the urban

Table 1. Coefficients of regression and t-ratio of urban land ratio model of 1969 . . . . .
£ land ratio model is not bivariate functions,

Predictors 1* equation 2 equation 3 equation 4" equation
1. Constant | 5.06 462 4.76 5.03 it is rather a multivariate function. Distance
(14.92)*** (12.91)*** (13.28)*** (16.42)%=* . . . .
2. in Rds -0.071 is not a single predictor of urban land ratio
(-2.88)*== . .
3.InRs -0.091 function, there are some more variables
(-215)** : ;
4 InRm NS which could be assumed as predictors.
S.InRd NS . .
6. In Riot NS Therefore, urban land ratio function.should
7.In PD 0.993 0.995 0.990 0.995 b l - . d l B l .
(BL1S)**+ (29.40)**+ (30.17)*** (31.94ys++ ¢ a multivariate model. By employing
8.1n Pgl Ns NS NS NS .
9InUsl | NS NS NS NS Least Square Method, several possible
10. In MU-r | -0.970 -0.972 -0.972 -0.968 . : :
(4151t (3087t doanrte (4230 models are tested as multivariate regression
R 98.7% 98.6% 98.6% 98.7% functions. To make it as linear function, all
R(adj) 98.6% 98.5% 98.5% 98.7%

variables

Table 2. Regression coefficients and t-ratio of urban land ratio model of 1981

Predictors |1 2n¢ 3 4" 5™ equation 6" 7" 8™ equation
equation  equation _ equation  equation equation  equation
1. Constant |-4.40 -7.43 -5.73 -6.19 3.64 421 3.81 2.83
(FB2T)***F (5.73)FF* (A34)FEx (5.07)F* (276)F*F (3.16)***  (2.93)F**  (2.24)**
2. In Rds NS -0.23
(-2.34)**
3.InRs -0.329 -0.52
(-1.82)* (-3.01)***
4.In Rm NS -0.099
(-2.05)**
5.InRd 0.11 -0.19
(1.74)* (-3.16)***
6. In Reot NS -0.32
(-3.28)***
7.In PD 0.85 0.92 0.87 0.88
(9.95)***  (10.5)*** (10.0)*** (10.3)***
8. In Pgl -0.27 NS -0.25 -0.22 043 0.304 0.35 0.42
(-2.35)** -197)*  (-1.79)*  (395)*** (250)**  (3.00)*** (3.69)***
9. 1n Ugl 0.35 0.32 0.3s5 0.35 NS NS NS NS
(3.90)***  (3.42)*¥** (3.85)*** (3.78)***
10. In MU-r -0.86 -0.93 -0.89 -0.89
(C10.7)***  (-11.6)*** (-11.2)*** (-11.1)***
R? 59.3% 59.4 58.5 58.4% 61.9% 62.8% 62.3% 60.9%
R¥(adj) 58.2 58.0 57.3 57.2% 60.8% 61.5% 61.2% 59.9%

are transformed to linear-logistic (In) variables. Base on statistical test, the best subsets of these models for
each year are showed in Table 1, 2 and 3.

During 1969-1993, many desas have grown to be more urbanized, especially the closer (better access)
desas to Jakarta City. In order to analyze urban land ratio model, Least Square Method is employed, and
several alternatives of distance r, and attractiveness factors 7, for the year 1969 are used. The best subset
combinations are showed in Table 5a. The best-fit equations reach 98.7% of total sum squares (variability).
The results show that road distance is not good proxy of distance in 1969/70 case. Straight-line distance Rs
and Rds show significant effect to suburbanization. In 1981/82 case (Table 5c¢), all of distance measurements
influence the suburbanization process, significantly, but in the last year 1993 (Table 3), only Rd (distance

from the main road) is significantly influence suburbanization process.
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The statistical tests also show that desa’s population density PD, and urban area’s population density

Table 3. Regression coefficients and t-ratio of urban land ratio mode! of 1993 M Ui are the best proxies for descnbmg

Predictors 1¥ equation 2 equation 3 equation 4" equation attractiveness of region for

1.Constant NS NS NS NS . .

2.1n Rds NS suburbanization. Table 4 shows the

3.LnRs NS o .

4 LnRm NS best subsets for describing the function

S.InRd -0.012 . . .
(262 of PD (population density) in the

6. 1n Rtot NS . .

2 meb | 1000 094 0996 0998 suburbs, which include several

147.6)*** 143.39)*** 140.83)*** 47.02)*** .

5.InPgl 1(\,5 gs % gs ) SS ) alternatives of push factors (the mass

9.1n Ugl NS NS NS NS .

1o, 10 mu- | -1.000 0,097 000 1000 of Jakarta City) as explanatory

r (186.32)w+>  (-188.98)7*r  ([192.68)777 (19141777 variables. The statistical tests show the

R 99.7% 99.7% 99.7% 99.7%

R(ad]) 99.7% 99.7% 99.7% 99.7% significant impact of Rd, distance from

1. In: lincar logistics; Rds: straight-line distance from Jakarta-Bekasi Border on outlet the main roa d, in dicating the

road of Jakarta city to the region i, km; Rs: straight-line distance from Jakarta City signiﬁcant role of main road facility

M S) t ion i, N . mai ist t ion i (km); Rd: . - . . .
center (MONAS) to the region i, km;.Rm: main road distance to the region i (km) Rd on populatlon distribution in the

road distance from the main road to the region i; Rtot = Rm + Rd (total main road), km; suburb area. The p opulati on

Table 4. Regression coefficients and t-ratio of the best three subset of population density (PD) function agglomeratlon has also

coctficient and t-ratio increases population in
Predictors 1" equation 2 equation __ 3" equation 4" equation 5™ equation 6" equation .. .
11 Constant 72.00 0.62 101 NS 105 NS the suburbs, indicating
1.72)* 1.78)* 3.94)%++ 4.26)*** .
2 | nras L7 7% ( ( that most of areas in the
3 In Rs .
4 | InRm 0.021 0.0208 0021 0.021 0.021 0.021 suburbs are still
(L.68)* (L67)* (1.67)* (1.69)* (L6T)* (L67)* .
s | inRd L0.131 -0.131 -0.131 L0.131 -0.131 L0131 relatively  unsaturated.
(8.80)%** (B.81)**+  (BBN*** (BTG (BBt (B8
6 | Rt The more populated area
7 InPg 0.765 0.765 0.765 0.766 0.765 0.765
(734)Fc (2129)%*+ (27300 (2134)*rr 2127y (212D tends to be more
8 | WP 0.25 attractive rather than
(27.34)%**
9 | WG 0.073 ushing the people to
(3.08)°++ p g peop
10 | InJGP 0.10236 move out. On the
(3.08)***
11 | InJPD 0.29151 contrary, the population
(2.99)*** .
12 | mica 0.07635 and economic growth of
(3-0)383 .
13 | mica 0.05849 Jakarta city has been
(3.07) . ..
R2 60.4% 60.4% 60.4% 60.4% 60.4% 60.4% resulting significant
R2 (adj) 60.3% 60.3% 60.3% 60.3% 60.3% 60.3%

In: linear logistics; Rds: straight-line distance from Jakarta-Bekasi Borderon outlet road of Jakarta city to the regioni, lmpaCt to 1ncrease

km; Rs: straight-line distance from Jakarta City center (MONAS) to the region i, km; Rm: main road distance to popu[a(ion in Jakarta
the region i (km); Rd: road distance from the main road to the region i; Rfot = Rm + Rd (total main road), km;
Pg,. Population Agglomeration index; Ug;: Urban area agglomeration index; MU: population density of urban suburbs.

area; JP: population of Jakarta city; JG: GDP of Jakarta; JGP: GDP per capita of Jakarta; JGA: GDP/km?2 of Table 5 shows some

parameters for describing the land use pattern in the study area. On the first period, the position of spatial
mean of urbanized area moved toward west-south direction to be closer to the city and then toward east-south
direction in the second period. On the other side, the position of spatial mean of population distribution
moved toward west-south direction, consistently. Dispersion index of urbanization on abscise x (West-east
direction) Sx, has been also becoming smaller in the first period and then increased in the second period, but
in the contrary Sy moved toward the opposit direction. Dispersion index of population distribution on Sx and
Sy have becoming smaller constantly in the two periods.

The result shows suburbanization process on term of the expansion of urban land uses and on the term of
population expansion have different distribution pattern. In the first period (1969/70-1981/82, the general
phenomenon shows the process of agglomeration or concentration of urban activity toward Jakarta rather
than dispersion process deg-glomeration process). On the second period (1981 /82-1993), the phenomenon of
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urban land uses expansion has becoming more disperse rather than concentrating process, but concentration
of population has not changed. The phenomenon of population distribution is still an agglomeration process
for these two periods.

Table 5. Spatial urban and population distribution parameters for 1969/70, 1981/82 1nd 1993

Parameters 1969/1070 1981/1982 1993 growth
(tl) (tz) (t3) (t1 - t?) (t7 - t'{)

1 ispatial mean of

a. Urban area (X, , 7, ) (285, -7.2) (270,-86)  (29.1,-85) | 0.17 0.19

b. Population distribution (X , , ¥ ) (30.1, -7.3) (284,-74)  (256,-79) | 0.14 0.26
2 Dispersion index of

a. urbanized area Sux, Suy 933.5,41.2 845.2,1638 949.0,150.0

b. population _Spx, Spy 1013.8,155.1  9187,140.7 759.9, 129.7

3 Spatial border of the closest 25% area of:
a. urban land Rds (QiU), Rm (QiU), Rd (QiU) 11.1,6.1,2.3 11.4,6.1,3.6 9.8,6.8,1.6
b. population Rds (Q1P), Rm (Q1P), Rd (Q1P) | 12.0,8.0,2.3 10.0,6.1,1.7 7.8,42,1.6

(Ernan Rustiadi)
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(541§ Thailand Dataset

Thailand data set is categorized into two folds, one is country and regional dataset, another one is provincial and
district dataset. There are three directories, the first is namely country which the files are contained with the country and
regional level dataset. The second names province which the files are contained with the provincial and district level
dataset. The third is named description that contain a file listed all the data files existed in the two sub-directories above.
Figure 2 shows the schematic figure of tree structure of Thailand data set on land use/cover change. The data set
contain both time series and cross-sectional types. The lists of main and sub directories, files, included
tables’ titles with briefly describing contents of data and the year(s) of the data are summarized below.

1 G¥WINDOWSY 7" 2by7 ¥Mak ino¥ Thailand

Country ' 3740 JH0R 96/04710 11-
Country Jdescription Il A 98/04/10 11:48
2] Agriculture ] Province 2740 2305 98/04/10 1148

-7 Communication
5 .__j Economy
_j Energy
=9 Govbudget
751 Inter trade
: _j Land
: J Population
: £ Product
24 description
Province

© 51 agriculiure
: __j database

; ___j general
L Gpp

Fig. 2 Tree structure of Thailand data set on land use/cover change

4.1 Country and regional level data set;

From the directory country as mentioned above, it contains with 9 sub-directories as follows,
- agriculture
- communication
- economy
- energy
- gov.budget
- inter.trade
- land
- population
- product
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From each sub-sub directories, there are several files in a variety of dataset, both cross-sectional and time series data.
Please find the lists of all file name(s) in a file name :\description\content.xls.

4.2 Provincial and district dataset:

In the directory namely province, there are 6 sub-directories as follows;
- agriculture
- database
- general
- gp
- landuse
- rainfall
Similarly to country dataset, the dataset are contained with varieties of both cross-sectional and time series types.
Please find also the lists of all file name(s) of provincial data in a file name :\description\content.xls.
When you have some questions about the dataset, please feel free to contact me on my e-mail address as follow;
e-mail address: Veesae(@kku.ac.th
4.3 Thailand Dataset Compilation
4.3.1 Datasetin Country and Regional Level
1)  File:\Thailand\country\agriculture\agprod01.xls
Table 1 Rice Cultivation, (Major and Second rice), 1986-1996
Table 2 Rice Cultivation, (major rice), 1986-1996
Table 3 Rice Cultivation, (second rice), 1986-1996
Table 4 Rice Cultivation, (major rice), by region, 1992-1996
Table 5 Rice Cultivation, (second rice), by region, 1992-1996
Table 6 Cassava Cultivation, 1987-1996
Table 7 Cassava cultivation, by region, 1993-1996
Table 8 Sugar cane Cultivation, 1987-1996
Table 9 Sugar cane Cultivation, by region, 1993-1996
Table 10 Mung bean Cultivation, 1987-1996
Table 11 Mung bean Cultivation, by region, 1993-1996
Table 12 Para-Rubber Cultivation, 1987-1996
Table 13 MaizeCultivation, 1987-1996
Table 14 Oil-palm Cultivation, 1987-1995
Table 15 Soy bean Cultivation, 1987-1996
Table 16 Kenaf Cultivation, 1987-1996
Table 17 Sorghum Cultivation, 1987-1996
Table 18 Maize Cultivation, by region 1992-1996
Table 19 Soy bean Cultivation, by region 1992-1996
Table 20 Sorghum Cultivation, by region 1992-1996
Table 21 Production of timber and forest product, 1987-1993
Table 22 Livestock Production, 1991-1996
Table 23 Livestock production by region, 1993-1995
Table 24 Agricultural Use of Chemical Fertilizer, 1986-1995
Table 25 Modern Inputs in Agriculture, 1983-1994
Table 26 Farm machineries, by region, 1992-1995
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2)  File:\Thailand\country\commonication\communication.xls
Table 1 Length of highways and road by type: fiscal year 1981-1994
Table 2 Number of motor vehicle registered by type, 1988-1994
Table 3 Number of main telephone station by type of subscriber: fiscal year 1989-1994
3)  File:\Thailand\country\economy\bank xls
Table 1 Deposit and Credit of Commercial Bank, 1987-1994
4)  File:\Thailand\country\economy\econxls
Table 1 Personal Income, Personal Outlay and Personal saving, 1989-1994
Table 2 Savings and gross capital formation, 1990-1995
5)  File\Thailand\country\economy\econ01 xls
Table 1 Average Monthly Income and Expenditure of Household, 1975-1994
6)  File:\Thailand\country\economy\econ02 xls
Table 1 Percentage of Average Monthly Income of Household by Type of Income, 1975-1994
7)  File:\Thailand\country\economy\econ03.xls
Table 1 Percentage of Average Monthly Income of Household by Source of Income, 1975-1994
8)  File:\Thailand\country\economy\econ(4 xls
Table 1 Percentage of Average Monthly Expenditrue of Household by type of Expenditure, 1975-1994
9)  File:\Thailand\country\economy\econ05 xls
Table 1 Percentage of Average Monthly Expenditure of Houschold by Expenditure Group, 1975-1994
10)  File:\Thailand\country\economy\econ06 xlIs
Table 1 Cuarrent Income Share of Households by Quintile Groups of Households and the Gini Coefficient, 1990-
19%4
11)  File:\Thailand\country\economy\econ07 xls
Table 1 The Gini Coeffient of Household Income Distribution by Region and Community Type, 1975-1994
12) File:\Thailand\country\economy\hh01 xls
Table 1 Average Monthly Income and Expenditure of Household, 1975-1994
1 3)  File:\Thailand\country\economy\hh02 xls
Table 1 Percentage of Average Monthly Expenditrue of Household by type of Expenditure, 1975-1994
14) File:\Thailand\country\economy\hh03.xls
Table 1 Gini Coeffient of Household Income Distribution by Region and Community Type 1975-1994
15)  File:\Thailand\country\economy\employmentxls
Table 1 Statistic of Employment by occupation, aged 13 years and over, by region 1990-1994-1995
1 6) File:\Thailand\country\economy\indexxls
Table 1. Thailand key economic indicators, 1993-1997
17)  File\Thailand\country\energy\energy0l.xls
Table 1 Final energy consumption by sources, 1984-1994
Table 2 Final energy consumption by economic sector, 1984-1994
Table 3 Energy consumption by type of petroleum product, 1984-1994
Table 4 Electricity consumption by economic sector, 1984-1994
Table 5 Electricity consumption by Area, 1985-1994
1 8)  File:\Thailand\country\gov.budgef\gov01 xls
Table 1 Government budget expenditure by programme structure, Fiscal year 1991-1996
Table 2 Government Income by source: Fiscal year 1990-1995
Table 3 General government items, revenue and expense, 1990-1995
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19)  File:\Thailand\country\intertrade\trade01 xls
Table 1 Export-Import and Balance of trade, 1986-1995
Table 2 Export, and agricultural and agroindustry product in total export, 1986-1994
Table 3 Value of principle agric. products and value of export products:1988-1993
Table 4 Percentage of export values by type of products:1987-1995
Table 5 Export of Major Agricultural Commodities, 1994-1995
Table 6 External transaction (the rest of the world), 1990-1995
20) File/\Thailand\country\land\landus01 xls
Table 1 Land utilization of the Northeast, 1975-1993
Table 2 Land utilization of the North, 1975-1993
Table 3 Land utilization of the Central, 1975-1993
Table 4 Land utilization of the South, 1975-1993
2 1)  File:\Thailand\country\land\landus02.xIs
Table 1 Number of agricultural holding, average area per holding, percentage of holding by tenure by tenure, 1963,
1978, 1983, 1988, 1993
2 2)  File:\Thailand\country\land\agland01 xls
Table 1 Type of Farm holding land by Province-1993
Table 2 Statistic of major field crops and tree planted land by Province, 19888/9-1994/95
2 3)  File:\Thailand\country\population\pop01 xls
Table 1 Percentage of Employed persons by industry, 1987-1994
Table 2 Percentage of Population by activity, 1987-1994
Table 3 Number of Housing by region, 1987-1994
Table 4 The year 1984 Survey of the migration to Bangkok Metropolis and Vicinity, by age group and by regions
Table 5 1990 population census
Table 6 Migration of population by previous place of residence by region, census 1990
Table 7 Average household size by regions, 1988-1992
Table 8 Total Population of Thailand During the Census Year 1909 - 1990
Table 9 Age and Sex Structure of Population and Dependency Ratio (Census Year 1960-1990)
Table 10 Density of Population per 1 Square Kilometer, by Region 1960, 1970, 1980, 1990
Table 11 Percentage of Pupulation Resided in Municipal Area and Non-Municipal Area and Percentage of
Population Engaged in Argricultural Sector 1960, 1970, 1980. 1990
Table 12 Average Number of Children ever born per ever Married Women Aged 15 Years and Over, 1960, 1970,
1980, 1990 by year 1960, 1970, 1980, 1990
Table 13 Percentage Literate Population Aged 10 and 15 Years and over by Sex, 1960-70-80-90
Table 14 Percentage of Population by Educational Level, 1960-70-80-90
Table 15 Percentage of Household by Standard of Living, 1970, 1980, 1990
Table 16 Percentage of Household by Construction Material, 1970, 1980, 1990
2 4)  File:\Thailand\country\population\pop02 xls
Table 1 Statistic of Population, Number of Birth by region
Table 1 Statistic of Population, Number of Death by region
2 5)  File:\Thailand\country\population\pop03.xls
Table 1 Population, number, sex by Region, 1975-1996
26) File:\Thailand\country\product\agric.xls
Table 1 Gross domestic product originating from crops at 1988 prices, 1990-1995

168




27)  File:\Thailand\country\product\agric03.xls
Table 1. Gross domestic product originating from agricultural services and simple agricultural processing products
at 1988 prices, 1990-1995
2 8)  File:\Thailand\country\product\gdp01 xls
Table 3. Gross national product at 1988 prices by industrial origin, 1990-1995
2 9)  File\\Thailand\country\product\ind01 xls
Table 1. Gross domestic product originating from manufacturing at 1988 prices, 1990-1995
30) File\\Thailand\country\product\ind02 xls
Table 1. Gross domestic product originating from construction at 1988 prices, 1990-1995
4.4 Datasetin Province Level
1)  File:\Thailand\Province\agriculture\animal xls
Table 1 Animal Production by region and by Province, 1995
2)  File\Thailand\Province\agriculture\irrigat xls
Table 1 Accurmulated Irrigated Area by Region, and by Province-1991-1995:
3)  File\Thailand\province\database\01-76.xls
Table 1-76. General profile and vital statistic of province, ... district level: 76 files= 76 provinces
4)  File\Thailand\Province\general\general xls
Table 1 Area, Production of Rice by Region and Province, crop year 1994/1995
Table 2 Agricultural Land Holder, Area, Classified by Land Use, by Province 1993
Table 3 Car Registration, by Region and Province, 1995
Table 4 Polulation and Housing, by region and by province, 1995
Table 5 Statistics of Junior High and High School, by Province, 1995
Table 6 Meteorological Data, by Meoteorological Provincial Stations, 1995
Table 7 Arca and Administrative Boundary, administrative unit by Region and Province 1996
5)  File:\Thailand\Province\general\time01 xls
Table 1 Gross Regjonal Product and Gross Provinical Products (by provinces) 1984-1994
Table 2 Statistic of Employment by occupation, aged 13 years and over, by region and province, year 1990-1994-
1995
Table 3 Population Census 1980, 1990 by provinces
6)  File\Thailand\province\gpp\provinicial name.... xls
Table 1-76 Gross Regional Product and Gross Provinical Products (by industrial origin) 1989-1994 76 files =76
provinces
7)  File:\Thailand\province\landuse\landus01 xls
Table 1 Land Utilization by Province, 1975, 1980, 1985, 1990, 1993/ unit: rai
8)  File:\Thailand\Province\rainfall\rain xls
Table 1 Rainfall by major Provinces, 1991-1995
(Kuninori Otsubo, Veerapong Saenjan)
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09 % TEA GARDEN

10 =3 MULBERRY FIELD

11 B e TROPICAL CROPS

12 ith DIKED POND

m #Mi FOREST

iR TIMBER FOREST

13 prEEsisk CONIFEROUS FOREST

14 iRk BROAD-LEAF FOREST

15 M MIXED FOREST

16 & BAMBOO

17 fxikih SLASH

FEFHE M ECONOMIC FOREST

18 AROEEEEHA WOODY GRAIN AND OIL

19 0AK FOREST

20 BM SPARSE WOODS

2 1 HIRM R UEARMK FIREWOOD AND BUSH

22 PBIBAK SHELTER BELT

NV HEMEES PASTURELAND AND GRASSLAND

PLANTED AND IMPROVED PASTURELAND

NATURAL PASTURELAND

24 EH

25 WHERAFvT

26 WHREM

27 fMEEH

28 @i, REDEER
29 @i, ERUFEER
30 @l#, ERLEAT YT
31 MpE#
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MEADOW

MEADOW STEPPE

DRY STEPPE

DESERT STEPPE

HIGH COLD DESERT STEPPE
ALPINE AND SUB-ALPINE MEADOW
ALPINE AND SUB-ALPINE STEPPE
SLOPE GRASSLAND




32 ®N, ¥, dwRk VKR

VoK R TR
eIl

LOW MEADOW ARQUND WATER BODIES

WATER BODIES AND WETLAND
RIVER

68 M *

69 KELUI MR, 7Y %k

PERENNTAL RIVER
SEASONAL STREAM

B, W LAKE

33 ki FRESH WATER LAKE

34 KW, B# SALT WATER LAKE, SALT LAKE
75 RrKkits RESERVOIR

76 # 0CEAN

Y R TIDAL FLAT

36 Witk SANDY FLAT

37 HEHE MUDDY FLAT

38 Hff GRASS FLAT

39 YV UTDONRTCTERRE MANGROVE COAST

77 MBI K CORAL REEF

E- Y] BREEDING PLOT

40 WkHEMSE FRESH WATER BREEDING PLOT
41 HkEME SEA WATER BREEDING PLOT
42 HR# MARSHES

43 #EEORZEHRHM REED MARSHES

VI it URBAN AND TOWN LAND

8 2 Kyt BIG CITY

83 whEH K MEDIUM AND SMALL CITY
84 WE % TOWN

VI T INDUSTRIAL AND MINING AREA
44 gL IR INDUSTRIAL AND MINING AREA
45 M SALT PAN

VI 2558 A i COMMUNICATION LAND

67 #HE * RAILWAY

66 ®BRERE X HIGHWAY

79 #E K SEAPORT

86 =¥ Kk AIRPORT

X %At LAND FOR SPECIAL USE

89 HARKREX NATURAL RESERVE

X ZofhoM OTHER LAND

46 kA, KAZi GLACIER,PERMANENT SNOW
47 Rbih SANDY LAND

48 ®@ME®E, JUY, SHBE
50 7NAY LiE

SANDY DESERT, GOBI,GRAVEL DESERT

SALINE-ALKALI LAND

R A BARE LAND
51 #B& EXPOSED ROCK
52 #®]* BARE GROUND

90 91 HHUADOEHODHEL

(F REPSONPOHRER, KROXHEE, IWHKREZHEAMBER RKRERL)

OTHER COUNTRY’ S LAND
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1.3 2ofiofAER2T—FEy b
(1) %R&7—%
HE 160 yFHOBERKLAT —varyrOR[iBEBRAKERE (1950-1993), 7 — ¥ OB R X
Microsoft-Excel ( .xls ). Database ( .dbf ), Text ( .txt )#& &,
(2) +®5—%:
FAO OF 4 P4 EHEAE ( PEBHEKR Do 77— 2 OEKX X Arcview GIS ( .shp
& .grd ), Database ( .dbf )% &,
(3) +LHRBAT—%
1) USGS @ 1km A v ¥ 2O - Hig#X
FEBEAEHER. 210 +#FB L A7,
2) IGBP @ 1km #* v =@ +Higi B
hERIESSER, 1TOLHAHESY A 7,
F—H# OFA4L Arcview GIS( .shp &.grd ), Database( .dbf ), Image( .img,.gif &. jpg )
¥,
(4) #at7—~4
1) CIESINOHFEAD, BF LHSHFHT —4 (County-Level)
1990-91 4, £ T 1679 VHHA,
F—4# O icrosoft-Excel ( .xls ). Database ( .dbf ), Text ( .txt ), Arcview GIS
(.shp & .grd ), Image ( .img, .gif & .jpg)@2&,
(5) WERET—%
1) NASA ® AVHRR ¥ —#
Tkm A4 HE . 1990-1995, 8km AR AL, 1980-1990,
F—# OFANL Image ( .img ). Binaray ( .bin )72 &,
(F—2CETsMVADEE  LBEHRFTRFRNBOKRILFEEZ £ @¥

E-mail : ginxue@yahoo.com ¥ /X ginxue@hotmail.com)

1.4 HPEHBMET—FOHAH

P E LB R

Legend
Urban and Built-up Jand

[_] Imgated nd and
- [] Cropland/ Grassland Mosaic
- pland/ Woodland Mosaic

=] Wooded Tundra

3

USCS Tk &z HHERTRICE B PR

B 1 USGS D lkm A v ¥ =@ L BEX
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B2IH 4

2.1 HBEFT—~IEH
PAEENRBUNEINEHET—-VHEHE, RUEDOYV—X (F— VB HEEELF) 2UTIC AT,

2.1.1 HRF—%LZ20V—2

Map 1:250,000 from Mapping Department, MOD
Map 1:50,000 from Mapping Department, MOD
District Map 1:50,000 from NSO

Road Map 1:1,000,000 from MOC

Irrigation Map 1:1,000,000 from MOAC

Public Agency Inventory of Thailand: from MOD
Statistical Data 1994: from NSO

Local Inventory Book: from MOI

Local Administrative Boundary: from the legislative of 31 December 1994

2.1.2 BRF—Fo0MNH
Country Boundary
Provincial Boundary
District, Lower Ordered District Boundary
Sub District Boundary
Municipal Boundary

2.1.3 HBELXVEH
Province
District
Sub District
North

2.1.4 wWicBd 3 Nl
Road
National Highway, Trunk Road with Road Number
Provincial Road with Road Number
Railway
Waterway, River
Coast
Dam and Reservoir
Island
Pond, Lake
District Location, Lower Ordered District Location

2.2 HWRF—5DOHHHA
M 270y RERF— YL HAAT Y 2 HRADEEEDTH %,
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Landuse

[ | Outof Thailand

[ ]| Urban Land
Mine

[ | Paddy Field

| Crop

B Orchard

Plantation

Mangrove

[ ] Idle Land

B Water

I Fish/Shrimp Farm

Forest

I Grassland

I Others

2 YAOLHMFIAT 4 L AHE (199 04F)
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B3IH FoftoE~%
3.1 HX>—4%0DRE
LU/GEC BAE TINE, B LEF 4 PP IVHNERICIODVWT., ZORZHE, V- (F—-F DR
B IRE) | TESE2R LIETRT,
3.2 HWXF—~oHAHM
# 1ERLEF A VY NVMRT - OHAFIE U TICTRT,
3.2.1 WorldData Bank II O35
POPHBIE, 40D 7 7 A VIR E L TRERIN TV 5, 3. provincial boundaryZfi UTH A U=/
TOTHIBORITH B,

B 3 B7Y7HBOH

3.2.2 Digital Chart of the World @ i [XI15#k
WS TV B 7Y 7 EEBOEAEMEREN 41077,

T

4 FPOTERBOH
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