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RFREL L, BRERE LBRERSSEANTIRESAY—UBAHELND, 1| A4V GDP %0
RFEE L e, B EEESORRKEBERHEICEY, ZO X3 RERENY -
R U RO R, BEE 7 X% v Y #i#R (Environmental Kuznets Curve) & JiZh 5,
75 v RBEMEORKRVEEDE TH B SOx ITOW\WTIE, BIESZ X% v Y iR/ A
BOICARILT S (FaRfft 1998a),

BE7 A3 oV HBRBANT 20, BRERRZOLOXRREMELERTLIHE TR
<, BERRICONTEREMBICNATIES - Bl - AMBEREh, HE0EH#RS
B Sh, BEECEEETFOBMMERRLSICLY, BFLHELASO PRI
T BEINVFEREINEZNLTHDE, 29 LEESHIREEEAES (SCEM: Social
Capability for Environmental Management) OFZEUIZ LY BEZOHIEB WIEDLN, £
DOEEREILZEZ NS,

BREME L ZOMEICETIHSMNRETHENOBR A 7 = X AT 2 EITHRIR.
BETBOREFEBIEL L, BEEORENRENLI LI » TRESHENNFEREL
FETABRES ARy VERICRESWAERER L. BHESCEBREITOMRNE L - THE
AR Shiz LT BHIERICOT DS, |

RS R v VIRGBUCIEDERERRL O OEITHR L UTiX, HHRMIT - 1992 FRESE
(World Bank 1992) ZAEHNEETH S, M 112, BEZ A2 vV HROERXR %R LT,
FEENE TR EHRA L TIE, R ADPLHREB ~DO YT MIELRO LY EN
KETERREZDZHr—A, HRAMSHRC~DOV 7 MIBRERED LV BWVERT
SR r— AR LTS, BB LB C LA E LTGRENS B DIL.
BFREDOBRNEME, SROKVEMCEESYANZ S 77— A% R LTWD, BEEEIZE
ARETHENEOBRGIT, BREEOFBEEZEZTHZLIZLD . WK1 AH D GDP
PELS . HOBROBEVES TEBEERE~OERAZAZ LN EDITh»o TS,

HIEE SR b OSEATHIZE THL, OECD M4 2w F—ik, BERICEIT 2EBHBRRL 1970 F, &
HeEBICRITHEGRAIT 1980 &£, FABXUVA » FRU T TiX 1988 FELFHHL TV D
A3(O'Connor 1994), EREMARET ERVTWD, Fho, FIE - ZEbHIERNEE,1D.
AL 1965 45, BRENT 1980 45, PENZ 1987 FE L W H REFEECRICRIT 5 TanEH) OR%
R 2454 LTV B 25(RIE - 4R 1995), “h & BEMARBEEEENOMRLEED L 522
BREICHAONIFHATH S, B 2 12, BT PTHEEOREER CRETEEIT ORILE
AR L, BEROICIT., RECETAEREORR LBEMET 2R RETOEMN



—JSDANT == E 7B, BED, 1990 FRIZICHEE, 1, AV FXV7, 740 F
v, FERZETIR, 25 LEHEECTOEBRET LTS, LivL, 20 LiHEa
BEEHENOWREERT S LIS 220,
EFXZLOMEIIN—TTiE, B3 KR LELORESHBEEEEV AT AOND 7 L—
LEREL, REFHIIBT2EHHMLEHERROBEMERLTNS, TOE, # 1
IR UZIEERZ RV, ZAICBITARESHY AT ADOHEIC, AR HHET =
5 A BEREHE Y > # —(ERTOB ED X 5 ICHFE L0 a5 L (AL 1999),
HEMBEEEY XA T A LIE, RISSRLEL S, B (ITE) Tt iEtS
BT 5 EECHEEF B ELERLTEIHEVATATHS, I, BEEHI R
FTAhLIT BEE=FY VRS EZILEEEHEBIEORTE. RETHHE O/ER., BRiE
BHARMOTRR, RETHMNBEOEM L Ak - i, BEFROAHL W —HOER
DY A TNV ThHD (FAR - FIN 1998b),

L2aL, #H2dREFTEENOHA L W OBEMHZBEREY, 20T EOWNT52 LT
RZVOT, AMETIIHENREENOEREZERT LB ONHBRET=FV 7
BEHCEAEZHTS, TOB, BEET-XI L 7OTTHLREBRE=FY S, Lb
JEAOERERBHBOERCETIHET — OO0 POBEEICT e —F L, BHEX
DEFZZRLOORT VT HEORKGFRE=F U 7 OBERE S5 - 5HET 5,
EERME L LTE, FICSOxExgE L,

1.2 FWRICETEH5WI7L—L4

RESHENOERBEBRE ST, k., EHELIMToTELN 3 OBZET L—
LESEX, EE - HE - 78 HENREEES AT L), HERERE, BEED3
DY T « YATEANORDGH 7V —LEREL, ThEl 4 (TRLE, BRETHEVAT
LICEADLAHIE - TENTEEREHIEICL VBRI, FIERRESKTHORETH HERE
BEENT 5, ¥, BEERZEOBHITHCEELEL, FLVGIEOREE (2T
E VO TAREERERRICH D, S6IZ. BRECPIDLFHIE - [TERCRERIL. &It 5
BRELSREL VRAKREFEDBRICH D, TTIIRRZ L5, HEWBETHEI AT AL
BEERREEDOLERENTEHEV AT ATHAIN, AR TIXFOEBL R T 2B
EoF YLk [(HEED) BESHEUAT L] LEEL, 29 LET=4 Y L JBEHDS
HICEREY TS,

T, (PF) BEFHEIVATA=RET=F U7 « V2T AL HSRECRECEE
H & OBEFRIZ DWW T, E#E GEMS (Global Environmental Monitoring System) 7’22 = 7 kD
—HB & L TITON =M (UNEP & WHO 1996, LLF GEMS U A"— k& L CEIA)TIX. BE
EEPLELE20FH2HRITREEE Y AT AOEELEZITV., H2RFIRE (GDP)
EOBBESTLCWAD, Fio, HERRIT 1992 FkiRE (World Bank 1992) LigED ., BRiE
7 XV RICET 5 —EOBRIT. BEE L HSREREOBEESW LELO L L
THLEST 5D (AR 1998a),
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2.1 RBEBELXTLOERESR

AEH TR, BATHEBREEHV AT & BET=FY T - VAT L) OBBRERE
EFDEXICERELTWANEERT D,

B 52, GEMS UAR— FORE LIREEHEV AT LAOBRER LT Lz, KRBRED

HEEAERER L L GEMS U R— ME, €25 LeEAid T3, T —ZR3E). Tk
R, REFHEOZET] L) 4 REEILOERINDE LTS, $thEho
BRI, WSO TIEERL I T LN TWA, 4 DOKRER L, REMBED 13850,

IRano®Rgib), TRAEAI=XLOMHAI. TRHEDOET & LTNEBSITLI D,

T U7 BRBITO Kazi HIZ L AMRIT, REEEORRERKE. KE. T8, &R
O 4 FHETEHEIL TV A, FRENOEER, KEE (REBE: | A% 0 =348,
KE (REHEE . RERKIT7EATERWVAQD), 8 (REEE : tha Y0 (FiER
ERAE). AR (REBE . EHRHEHE OB—HBETHY, 4 HEOL—F—F¥— |
2 & o CHERM OB 21T > TV 5 (Kazi et al. 1997),

Davos HZ & 5 —EOFFFEIL. South Coast Air Quality Management District of California %
r—2R2, ¥OX5REECKABREERLINTVERESIT LTS, Z 2 T,

REEBTEBCR LM o ERE L LT, BEERE (Effectiveness), Z3M4 (Efficiency) .
HeH I ATEEYE (Emission reduction potential) . A4 (Equity) . HEHBIIBIZE (Rate of emission
reductions) . FE{TFIHEME (Enforceability) . JERUIE Y {4 (Legal authority) . #LXHIFFE (Public
acceptability) . HiffiFIEMFJHEME (Technological feasibility) @ 9 B Z HITTW5, F7z,

SEEHOEMRER L LT, ARICX2EOHIE, B, BE - f#EIL 08 =
Y hur—AED 62 EH E BT, EDNEM-DiT 21T o T % (Davos ot al. 1991a, 1991b, 1991¢
& 1993),

Simpson |, ARAER Y L —ATU—2 (Human ecological framework) % F\ T, FHD
KEEEHERNRICON L. EHEIBPREEE (FhWRER) OESELVVEELL
TW% (Simpson 1988), ,

FEZR(1995)1%, WEHE TERMNEEIRBEMAIICBIT 28816, FERISLSE X
FEo7u—OERESRE LT, BEEEONMN, BRERZONE. BRERE - HIEFED
B, BEBELLVORE. JEHIERER, E=FV 7 (—RREOMRENER. <t
EHBEOIE) O 6 HE*HiT. REOERET=F Y 702 5 ME A2 B Sl
b OB ENSIRBL TV,

HABIZ, B7 VT ICRT 2 REMEORETRE X — v 24T 57 L—ALLT,
15 45 5 RE % BEE) 77 (Driving Force) . &7 (Pressure) | 1K RE (State) . B4 (Effect) | %f i~ (Response)
DOEETFELTE S %25 DPSER FF /LR L TWAEFH « /K 1999),

2.2 BEBEEEI AT LOIERE

B U ATHEO T, GEMS U — M. BEESHOT v r— FREL S URE
FoFZ VY VRATFLAOERILERATBY ., ZOGBHICKITAFERIEREZTRLT



WaEEBZLND, UTTiE, Z0UVR—F2_—R 2, BEEHET T LDOHEERICD
WA 5,
Tfﬁﬁ&tkﬁbGmmUﬁw%ﬂi%ﬁﬁﬁvx%Amﬁﬁii%%muF%»
HREE). THEHIRFAZE], TBEFEDOET] © 4 DOKEBRSELTWS, HBERIZ
TeoTik, HEL DF =y 7EBEDLIT, TRENOEBIZELT 2505 8~ 4&
EMET AL ETHRT, BT & OREEEENOREILEITo TV 5, AT, 4o
DOREEEZENEN 2 AfEAL L, 4B TI00 RR E LT3, 7260213 FHA
KIEF 25 AT, HIEDEMICEDLIEEN 13 A% 50, WEWE 1 Dlcox TAF—
Z O, TR —Z o, TREGEHE 6 FELE) ), TEREF O 3 HFTL
b)), TERMTORH] W ol-Fxy Z7BERRZYETEHEITIE 05 AToMESh 3
HARD & o TS, 210, 2TOF = v 7 EE & ZORAER L,

ZDXHIZGEMS Vi — MIBREEHE VAT LAZERT S T5H, [F—F®&ar). (4
HIFERZE). IRETHEOSET &) 4 HERESRV=A P CEHLTWS, LAL,
ET L ENEFES., BEOBRRZEELZVWI LICIREEEI AT AOEEILL
V27, HEMIIE—EORBREERDHD LEXBNE, i, REOMBIBRMIT T5HE)
DEETHY, ELIHELRESEPEITT S L RETHEDOREIT) PEEIZL2-TL
Vol HEOREEMIZL > THLEEMOY =4/ FISTRERETHASH, 5L
T BB RICERET 5, '

2.3 BIEEB LR T LOES

GEMS U AR— FTid,. REFEIVATAOEEN 25T 2T, BESEI AT AEEYL
REEKE (1 NS YEE GDP) & BEFEESIT LTS, GEMS OOHHEREEZR 6 (2R L
7oo D OHLMARE ST, BERKRL BT, TFH). THERERZE). REEHEOET)
EWS 3HEEDORA Y MIEFTHR, [F—4BiE HEIZ, HHANLIIREREL X
AR L 72 H(UNEP & WHO 1996), 7 —&RFE HEBIZIX, 77— % OABRICET 2 FE R
BENTEY, ZOHSPHSREREBLIZEGRSRESZ LD THELELX NS,

L2 L. GEMS UAR— FORFERER LBRBEEFRCAT AO 4 THE L OBMRIZ, BHiE
BREFIC L B0 THY . BEOEEUESFTATH S, K6D [F—FMH3E) HEE & PPP:
GDP L DB, BIFLTWAE L, BRTHIELIFMETEZ I THD, TDH, %
EHOIZIGEMS VAR— b 4 HB OBIEEE - ERT O EMB T2 72,

M 71281 EHD. F2ERSOEERY bVERLE, 4HED® 5B, GEMS U R— |
OHHTIE [F—ZWRFE) HERMEO 3 HELERAHBEELOIT I TVER3, bhbh
DERDGHWTOFERN ST, © LA THEHIRAE] HEMLO 3 IHE LIZRR-HED
BETHILWVIREBRELN, Thbb, HElll. [F—2®RIE). RETHEDET)
VI BTEBIXBEWIMARERBRIZH D03, THBEHIFERE] 13 E 2B H
HrE2bN5, GEMS UA— b THEHIRFAE] 13, R21RLEZ L&, THEHIRS
L OHERT), WERME Z L OHEET) ., TERT — T L AHHT —F OEMIORKRIE, [
FHT—FONM LW AV TIHEENLRY o 3TER TS, BRI B E R IR
KRERMEL Sh3, Z) LEENNEEOEND, THHERE] HE OME R EL R



ELTWEEEBEZOLNS,

DSt AT MFHAL. [F— 2K, RETEOEF L) 3EE
FREFHEVATLAOEBL 23 —HOERTH Y, [HHEHRE) T2h b ixEEh
EEKOBRELERET D, LEN->TAEARREIR, ot bEBICIIREFHEIV AT ALIX
Feti)). [F—Z#it). BEEHEOFET] W5 3EENLHERINL, £0oPTH TE
H 2BEEHVATAORNZRTEEREELEZZS, BREORELEETLIZ LR
VAT AHEOKREHRTH Y . EFRRERRIO IFHAL B2 TF—FRGE 2 (R
EEBEOET] IARTETHY, LT HHERE] bEERRZ2VNLLTHSD,

WiT, =5 L= TEHAL sEhoRBREEL L TRRSRERAIEROBEREL, £0
TRGRIE L HERFERESIUBEE L OMEEL, BAZ YV 77 LA - F—R L LTH
W5,

3. BRIZBITAXRSEEEH IV ATALALRIEE - &R FIKE
3.1 BEERIRTFLALEFRERIECEOER

BREEHENOHRERELRMR L LLEENFHARERDIZ, ERICOIWT 512125
BZEOBRINFT—INRARELTWVWAH I ETHS, TOFR. GEMS U AR— hREZ DRE
yRX Y MEICET AHEIL, BRARERDRROELDOI AR « Iy hY—- F—F
., —ODEOF—F LFELTONEIT> T A7), LT LLEHEEORWVERLE
LTV, ,

LU BATIE, 1999 ERITORETRAKEFHERMRS () TP 10 EK - BA
DREGIFYRI - Fik 0 EE2EFRERAERICKT2HEHELE Z0ME) L9, BXE
SEORKIFLEFERAEROBRICET 57 —# 2 CD-ROM L, BON-HET
hANRTEEMDINTREL 2 oTe, AT TR, YT —F L KRB RICBET 2 RRF17T —
FRYEFAL. MERSPBESEY AT AOREL L, R EIRED X OBEE &
OBFESWTH, BEEEIVATACBITS [FHHl) OoFBEHITIT CIERLEZEZA
ThaH, T3 OPTHHERRAEOERERAEERITI AT —vary (A) ORE. B
5 — & DREESHER L O ESSEOME - SRIFOPIMET S,

B 8 2. KKELREHERBER (—8F) ORBROHERS L EREROTITHE. B
OB EREE ST A OB AT LR Lz, 72, K9IZ 1967 FERERTHO AL L
BT AHEROLOFRREZR Lz, MIERBOWEBRE S5 L | 1963 ELIBREFENHED .
1980 ETIZIFRENET L. UBIEEEV L 2o T3, —F, EHOREREEOHHT
MEE, REIERBELY bR 2 ERL, 1978 FLURHBEWVWTH D, Blbhrb, #HLr~b
OBESHEENT. BRSEO= 7 aETAHIUER, BN LEREINTELEER
HHB, |

T, 1963 ELIME, 1978 FEE 7213 1980 E£F COHEBIL, BIEREEEHR—ATHD
LIEESRICHEB LI L Z X ONAM, log R — A THEHRE, BEROCHEBLEL LD
ERHES, FELDORFBELWLNICONTI, BLTOREKEE L OBRSTE25F 2T
BREfL2T TR 600,



3.2 BB Y LU DEBFERBAB L UHSBFRE L OBRK

AADSOx BEOEHT7T—F L LTIk, RKETHHCOHEETHIEHAE 4/ GER
HRXES 5 By, MiET 4B, JIEHE3E, WAEmH 1R, Bif1/) F—F2RAL, B10
12 1960 FERUUBEDOBERIEZTR L, SOXBEIX. =27 ThHB 1967TENLA AN 3y
T Dol 19 FIHT TRECTRLTVD, ThIUBEL, SOx BEOTRIIESLH,HT
Hp, T, HHT LT —F2HEHACEHNTH, BEH & AEAIMNT & O T. SOx
BEOHEBIZ 2 FOThRHH I LBAEMINTHE (BEE 1998), HIEROEMIZK
WCTIE T OBICERERE A bRy (B 11 28),

BREEOREICR T 2REFTHEENOPRLAUERB THEGE. 1 2T —V 3 VOEF
®ﬁ%ﬁ\x?~v5yﬁﬁ9&w&%i&%w&%z%néo_@tb‘zT—va/
Hoesrcry, REZLOEEL2 -, B1212, SOxBEL AT — 3 VEOBRIIE
fbZrR L, £/, RI3ITSOxBEL SHHDAT —¥ 3 VHOBRIIEER LT,

12 &9, BRLEOHERE L 14 RETL SOxBETHD & FHED SOx EBE L —
71X 1967 T, ZOBOHEREIL 94, log X 1.973 TH B, /. 2 KERND SOx
V-7 BOHIERKIZ 714 T, FD log EIX 1854 TH5DH, EBEIVREBIELZEEZ
B d 1996 EDOBNEHEIE 1,730 T, log 1Hid 3.238 TH D, SOx v'™— 7 BEEDHE|EFE log
i (1.973,1.854) %KAM ORERE log fH (3.238) LHET DL, log A7 —ATH 6 &l
DEFIRI (BEEEEHOFAALE) (BT, SOx BERERALZ AL TS,

FRICK 13 L0, SHEEHOHEIEREE SOx BECHB + 45 &, ERND SOx v —7
BEOHIERENT 194 T, Z 0 log fEIZ 1.288 TH V., REFTEEINORAM LBESND
1997 EOHEIEREIL 75 T, FD log [E1X 1.875 TH D, Log A7 — NV THTH 7 DO
iR GREEEENOHR) . KRBERIEREEZDL TS,

BT, K142 SOx BT ABES Ax vy VHBRERLAER, 2 LizGRED 1 AY
» PPP-GDP i1 5,032 FATHh 5,

uL@ AAD SOx KB L LRI NLBLNERIZ, BTFD2 8THo,

 MEREEZRESHENDOHEREELTDH L&, log A7—/LT6EINL 7E|
@%ﬁ* 1YV, BEEAIEBRAEDZ S Z LBk,

B2 I VERIAIZ T B SOx B EEITEFHK 0.060ppm TH Y .1 A Y PPP-GDP i 5,032
RV THoTz, ;

O LT AARERGE Lo iiEEs, HERRIRE & SRt TEkE:T7V7 -
EUARA—UEBEBETAETOT c EET7 TR EEI UCRET A AITRO X 51k
A9

RES ARy VR E BEROFIZ LR L T &, i - BB chhEIERE -
BRERTHN, BEFH~VT bTEEEZOND, 29T 5&, KEXKEROREE
BE, MoBET7YT, KE7YVTHELEECRBOTIEIN 10 BEOFEHERANRLREL.
HERFEE L QW BENDNER SN, BRREAX5Z ERARETHD LWV RS,

4. ﬁ?‘/Tn%EH BIHAREBREET=42Y V7T DEHAE



DLEDRGIZH &3&, 1999 F£8 AMD OAIMNTEA, ~L—V T, VYT R—,
AV RRYT, 74V ECORRIFRE=F Y VT HHIORBEEZITo7, LFTiE. EHE
FUTEEDORKIBRE=F Y v I EEOHL LR EFHET 5,

KICEETUTHREICBITARKELRE=FY F « AF— g VREHOHB 2R
L. RAEBLRBROBMHRBRBERBIIRESKRD 22T oND, £F, FRMWEL
ERTYHr 7Y 7L, FhETRIRLRY . FONTHEZHEE TR WD, Fo
BRERdH B, F0%, HEEFHEEBAEAMTOND LERERE WO ERICRE, &5

ST TIZAR Y L 7T —0F ) TRV X » THfiKENELRY . BEEN
LTV A—F— VAT AEEA CTEALTHWAINE I N L D EIRKERERD LB X
bha,

BAITEREORTERELELY R L, SOx, NOx. CO., 0:D X 52 1 BFRE CERE A
WEREL TOAHEAICIE, P2 b 1B EICEHEIT — & ZINEE - ALEHKR D &H
BUETHD, FOEDITIE, TLA—F— VAT LAOBEERSEMGELRS,

£ICEY., FEOEFKIRESWT 5, YU AR—ILTiE, 1970 RO L TN
WESSE=F Y U7 ERINER S, 1994 FZRBEHHAUB LT VA% « VAT A
WREBITL, BRIV AT AOERIIET LTV LFHHTE 2,

< LTI, 1970 ERB 2D L FoICESBRAMOSENERMITONTE L
25, 1992 ENSHEFHBIOT LV A—F « AT AREA I, 2000 FiZiE 50 A7 —
VarDEEERSETTATETHD,

Z A Tk, 1970 FEREHEITITFONT. 1980 FERITIT B BFHANSEENEA IR, BE)
HEBLIOTVA—F - VAT LAOEA - BlED 1992 £ 61T, 1997 FiTiX2EIC
54 25— 3 VOBHBNIZET LTS, LALERICIT., ME#HE BT —4I131 B
1 EERENRTWABEIT T, TLA—F « VAT AFIEDTTEA ST,

A v FRVT TiE, 1970 ERZBED O FOITOBEARTHIL. 1990 FRITIXWVW5 L BE
SRS EHLI AT — g VOBEN Y Yy IV ZFEHBICBO TN TE i, %%
ET, 2H LEEBRHEAT— s v OERENR, A—A M) T, BELZEOEBIZLY
2EOFEHF TITONEFEIC/R->TWS, LL, 7VA—F - YRATLAOEATE
ERROBRETH D,

T4 YT, Y HR—A AN 1970 FEREVEED b FoTOEA - EfF, 1970 FR
X035 B EEFHASR OB AR =7 HHE TIToh TE 7208, BEROMERE - EEI T+
STEREE LR, F0%%, 1990 FRICHL 7O 7 BRSEITOREMAR i X v Bilks
MMEz AT o=, WThbERE LTV, BE, v=J7 BHEIC 10 D EEERIR
F—arRNhHBHENHIZETHEN, TH - EREFTHIRERRERYE - RETH
B REEEHEBRITO T, 5 AOE (HMHE) Thh., - EBBIUCBRETHER T
ST TSN E I MM ch D, i, BRF—F6 1AM 1 E, BElRENhT
WHREETH D, WThICLS, 74 Y ErTik~=T58BOE=4 U o 7 EHlO%HE
MNYUTOBMBETHY . 2ENBEBFEOERKITITROBETH 5,

2B, BELLTH I CEEOKRKGRMEELELZEREL T, Lk, £ K16 TF
FHOPMToREL Y Ax v Y WRFTARICE S FEOERATHEZT LIz, ZORML,



VU AF—AE 1990 ERAMDICT CIERAZBE TR, v L —I 7 1990 F4R%13
WEREZIZ TEY ., #4113 1990 £ 5 2000 ERFOECIZEREL DL LT
mén AV RV TIREEE, P4V EVREFEETTRTES, ¢E15, Z5LE
BB ARy VHRICESCEBRATIIZ. FEOKRKIFRE=F Y v 7{EFH O%EIRR
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HET7VTHEORAIIE. BARLERY RO FOWMAHE. 1990 ERIZAY—FK
WHEBHABEOT VA—% - VAT LOEARLZLIL, LML ZOBREBIIREHRER X
UBEEORIE L HBEcEE L, BRACBO TIRELENBRIMOEENET LT
BRICEERH S,
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2 2 & Environmental Protection and Sustainable Development In Shanghai

Chen Limin
1. Introduction

Sustainable development is a strategy reflecting a fresh perspective put forward by the mankind as
a result of summarizing its developmental process and reviewing its social-economic actions. The
essence of the sustainable development discloses a co-ordinated progress of population, economy,
society, resources and environment. China as a developing county should invariably adopts the
strategy of the sustainable development, which the Chinese government has ardently adhered itself
to Currently both "Sustainable Development” and "Invigorating China through Science and
Technology" are China's two state policies in the 21st century.

Shanghai is China's largest industrial city. It has been maintaining the steady and speedy
momentum in its economic and social development since China adopted its reform and open-door
policy! It targets to develop itself by the year 2010 into an international economic, financial and
trading center, which lays the foundation of further transferring itself into an international economic
hub. During the Ninth Five-Year-Plan, Shanghai will steadily quicken its economic pace with an
annnal growth rate of GDP as from 100% to 12%. The overall economic growth will keep
progressing for a decade starting from the year 2000. Meanwhile, Shanghai will also be facing up
with great pressure brought by the ever-increasing energy consumption and pollutants emission. The
population accruement has been negative together with a predominant problem of the aging
population. The general quality of citizens still awaits upgrading. The floating population also
imposes great pressure to the society. The unbalanced energy consumption structure dominated by
the coal has set off a chain of problems in transportation and the environment. Still worse,
Shanghai's water and air have been seriously polluted. Great gaps exist between Shanghai and other
world-renowned metropolitan cities in the environmental quality.

2. Shanghai Environment Status
2.1 Status of water quality

As a harbor and the outlet of the Yangtz River, Shanghai abounds in water resources. The years'
average total volume approximates 60 billion cubic meters, and the per capita water occupancy
amounts to 5,200 square meters, almost doubling the nationwide per capita water occupancy. In the
pie of the total water volume, over 99% is surface water, with less than 1% of underground water. Of
the surface water, over 80% comes from the tides, 16.9% from the upper reaches of the Thai Lake,
only 3.1% from the local runoff. Besides, as tides and the streams from the Thai lake are from the
outside just passing through the Shanghai region, they could not be utilized unless in the forms of
auxiliary projects like reservoirs.

Though rich in water resources, Shanghai has extreme limited volume of water available and is
listed as one of the major cities lacking in water. The underlying reasons are the dwindling resources
available resulted from the seriously polluted water for one and the relatively low utility rate brought
by the inadequate water-supply projects for another. And the former accounts for the core why



Shanghai is short of water. According to the monitoring data, of the main river courses that could
supply water sources, two-thirds of them were contaminated in 1980; and in recent years water
bodies in over 80% river courses have been so degraded that they could no longer be utilized as the
standard drinkable water body. Worse still is for the river network around the downtown and suburb
areas. In 1992 the trunk stream of the Huang Pu River was black and filthy for 316 days, which is a
record high. As for the Suchoo Creek, a notoriously world-known dirty river course, it represents the
worst case of the polluted water body in Shanghai. Therefore, the ever-deteriorating quality of water
leads to the ' downgraded utility value, and furthermore, the sharply decreasing amount of water
available.

On the other hand, the overly exploration of the underground water results in the subsidence of the
ground, which has been jeopardizing Shanghai's economic construction and people's everyday life. It
is indicated that in both 1995 and 1996 the ground subsidence broke through the warning line (10
millimeters). At present the ground level of Shanghai has commonly maintained bellowing the high
tide line of the Huang Pu River, which is 2 meters high. That imposes great pressure to the
flood-control work. Furthermore, the ground subsidence handicaps the underground drainage system,
which results in blocks of accumulated rainwater on the road especially after the heavy rain. It is
estimated that every I millimeter subsidence will bring with the direct economic losses amounting to
5 million yuan, For the indirect losses, it is beyond estimation.

2.2 Status of ambient air

In early seventies, a large-scale campaign against smoke and dust was carried out through
restructuring the stoves and purifying the smoke. Due to the historic reasons, factories and residence
were mixed together in downtown. The industrial waste gas constituted a staple pollution source.
Since 1980, the Shanghai Environmental Bureau has promoted the enterprises to adopt various
solutions in accordance with their specific conditions, such as localizing treatment, transferring
production, relocating (including relocating the residents outside the industrial area and vice verse),
and thereby basically completed the pollution problems involved more than 400 enterprises. Besides,
the Shanghai Environmental Burcau divided polluted areas, identified and respectively treated
pollution elements, and established in succession black-smoke-free zones and emission-controlled
zones that covered the whole city. The further deterioration of air pollution has thus been under
control. ,

With the economic development in Shanghai, the coal consumption has been increasing sharply. In
1987, the total coal consumption was less than 23 million tons, among which power plants
consumed over 5.16 million tons. The total coal consumption of 1994 increased by 36% than that of
1990. It is estimated that by 2000 the total coal consumption will have reached 48 million tons,
among which power plants will have utilized 28 million tons. The emission of sulfur dioxide was
390,600 tons in 1989, 415,000 tons in 1990, 479,200 tons in 1991, over 500,000 tons in 1992, and
will approximate over 620,000 tons in 2000. As a result of the booming industries in coal-generating
power plants, metallurgy, chemistry, construction, the total emission of sulfur dioxide indicates an
ascending trend.

The monitoring data shows that the trend of sulfur dioxide in the air has been declining after 1991.
Despite the annual increase of the emission of sulfur dioxide, its density in the air of the downtown
is in a reverse tendency. The possible reason could be the restructured urban industries conducted by
the Shanghai Municipality in recent years. Ten years before 1993, over 180 pollution-source



enterprises had been moved outside the region circumscribed by the Zhong Shan Ring-road. In
addition, 150-odd enterprises were dealt with respectively by shutting down, stopping production,
merging with other plants or transferring their products. In 1994, 212 enterprises (some of them were
workshops) were relocated. The popularization of the comprehensive air-pollutant treatment
technology coupled with the readjustment of the industrial structure have therefore bettered the
regional environment, However, the urbanization widens the scope of the pollution of sulfur dioxide.
Consequently it leads to the intensified density of sulfur dioxide in suburbs where lower density was
formerly recorded.

Moreover, currently the number of motor vehicles and motorbikes has been ever-increasing. With
more and more sedans entering the households, it is estimated that by 2000 the ownership of cars in
Shanghai will have ranged from 800,000 to 1 million, doubling what the present ownership. All this
enlarged number of vehicles means the pollution areas that are currently confined at the main roads
will also extend about. There is a great likelihood that under specific meteorological circumstances,
it would occur photochemical smog. Therefore, it would be neglected the vehicle emission in the
future.

2.3 Garbage problem

In 1996 the daily garbage production in Shanghai is 11,500 tons with its increasing rate as of
7%-9%. Due to a shortage of designated places for disposing the large amount of garbage, it was
transported to the counties on outskirts, exposing to the open air. The excrement and urine produced
by the city was not included into the urban sewage treatment system. The environmental and
hygienic industry as a whole was poorly equipped in hardware, with outdated separated machines
and the low rate of automation. All this imposed great pressure in timely transferring, treating the
garbage and excrement. The low rate of innocuous treatment and the delayed transportation of urban
garbage and stool greatly damaged the hygiene of the city, deteriorated the urban habitat. In the
forthcoming days one main target will be to dwindle the everyday garbage, recycle them and make
them harmless.

2.4 Noise pollution

Recent years have seen the fast-paced economic development that has ,brought in the flourishing
commerce, booming food and entertainment industry, together with ever-increasing number of
automobiles. This has subsequently resulted in the increasingly worsened noise pollution. It is quite
common that the noise at the construction sits dotted every comer of the city has been disturbing the
normal life of the residents living about. Still worse cases have occurred in the industrial areas and
along the arterial lines. With reference to statistics, noise pollution has become one of the négative
causal elements that influence the life and health of the Shanghai residents. Moreover, industrial
noise not only damages a man's hearing ability, but also induces insomnia, dizziness and other
neurasthenia diseases.

3. Discussion

To control the environmental pollution, improve the urban ecology, and realize the sustainable
development in economical and social construction, we propose:



L.

First of all, we should understand the environmental protection from a strategic point of view,
and establish an operative mechanism to coordinate the relationship between environment and
development. To set up a new development mode enabling a coordinated development between
society, economy and environment, we should adopt the strategy of the sustainable development.
Generally all factors, including social and economic progress, environment, population and
resources, should be under consideration, to balance them, to harmonize them, in order to reach
the goal of promoting the social economy while maintaining the ecological environment.
Neither shall we be blind by the shortsighted interest or partial interest, developing at the
expanse of deteriorating the ecology; nor we should tread on the astray alley of "first polluting,
then treating”.

Strengthen legal system of the environmental law by perfecting its regulations and strictly
implementing them. We should establish an environmental law in order to ensure a coordinated
development to be under the aegis of the legal regulation. On one hand, we should further
perfect various measures of environmental protection. On the other hand, we should rigorously
carry out the established institution. During its implementation, it should be removed the social
canker of "disobeying the law, leniently implementing the law". We should also strengthen the
monitoring system, emphasize the admonitory means of fining those who cause the pollution,
adopt the punishing measures of "letting whoever pollutes the environment shoulder the
responsibilities of treating it". Particular attentions should be paid to prevent the irresponsible
and wrongful actions of those who merely mind the economic profits regardless of a qualified
environment.

Fully play the role of the mass media and educational institutions in awakening the
environmental conscience of the whole nation. The intimate relationship between environmental
protection, social and economic development and the survival of the human beings should not
only be borne in the minds of those superiorities of various rankings, but also be strongly aware
of by every citizen. The citizens should be cultivated through various means a moral sense of
environmental protection and a consciousness of participating in environmental protection. They
are especially encouraged to voluntarily resist the costly and wrongful deeds of contaminating
the environment. It is only when each one of us participates in environment protection that the
environmental cause could achieve the twice result with half the effort, the human habitat could
become cleaner, more beautiful and comfortable, and the human beings and Nature could
harmonize with each other.

Put in more to the environmental cause, seize upon the core problem, and take the initiative to
treat pollution. As an old saying goes, it takes more than one cold day for the river to freeze
deep. To resolve the troublesome environmental problem that had been brewing for years, it is
quite a job, especially when the existent situation is still worsening. Without determination,
without proportional input, such as financial support, manpower, and material supply, it is
impossible to control the situation. Key projects already identified in treating Shanghai's
environmental problems as well as in its urban construction are as follows: Water resources and
its environmental protection; amelioration of the air quality, lessening the noise pollution,
disposition of the solid waste, further readjusting the urban planning, and green project.



5. Actively carry out domestic and international collaborations; rely on the advancement of science
and technology. Environmental protection is an issue of common concern without the boundary
of specific interest groups, regions or countries. It should be fully utilizing the funds and
information provided through the internationally multilateral or bilateral conventions. More
emphasis should be paid to the urgent issues such as water body pollution, air pollution,
especially on the technology of coal-utilization. All this is not only of great significance to
China in treating environmental pollution, but also will contribute a great deal to the whole
world in controlling acid rain and dust pollution problems.

The -core of the environmental strategy of China in the 21st century is to shift from the
externalization of the environment to the internalization of the environment, Environmental
protection constitutes a main part of developing itself. From now on till the beginning of the next
century, the pressure imposed to the environment would have mainly come from the industrial and
agricultural development and urbanization. The key to these problems lies in the co-ordination
between industrial policy and environmental policy, and the adoption of scientific, proper managerial
methods and technology. » '
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% 3 E Structure and Priorities of China’s Environmental Policy

Xia Guang

1. Introduction

One obvious change recent years in the field of environmental protection was to turn the angle
of view of environmental measures to a profound background, to find the reasons and
countermeasures at a deeper level——economic development strategy, macro policy arrangement
and action incentive structure. This change has been reflected as the continuous adjustment and
transformation of environmental policies. The environmental policy can be understood as the sum
total of the environmental protection countermeasures within a certain range, and the
comprehensive reform required by new development strategy, thereupon, will manifest as the
reform and development in the field of environmental protection.

2. Structure of China's Environmental Policy

The environmental policies are all countermeasures and actions taken by state for the purpose of
protecting the environment, including the concrete forms as laws and regulations, administrative
instructions, propaganda and call on, and social supervisions, etc.. So far China has developed a
fairly complete system of environmental policy, which involves several bodies in society and
shows diversity of policy instruments.

China’s environmental policy contains environmental pollution controlling and the ecological
environmental conservation, and here, due to limited space, only the former is to be introduced.
Environmental pollution control is the main body of China’s environmental policy and it can be
further classified as two parts: controlling policies and guiding policies. The control policies
indicate those environmental policies that have enforced restraints (or very strong requirements)
implemented by the state for whole society, for example, those environmental management
systems and related administrative decrees, etc., while the guiding policies present the
propositions and encouragement made by the state for the voluntary environmental protection
actions in society, for instance, the green labeling, public participation, etc..'

2.1 Controlling Policies

The targets of the controlling policies are those who directly cause the environmental pollution
or damages, including firms, social organization, individuals and others, and among them the
firms are main. In China, most of controlling policies have got the formal positions as legal
institutions through environmental legislation, and the others, for instance, the decrees on meeting
the regional emission standards or closing certain seriously polluted firms within a limited term,
are implemented in the form of governmental forces. Following are some specific forms of the
controlling policies, mainly the environmental management systems( Zhang, 1998; Wang, 1998).

2.1.1 System of Environmental Impact Assessment

According to the Environmental Protection Law and other regulations, the construction projects
that may impact the environment must go through the formalities of the system of environmental
impact assessment, including the assessment on emission effect, the technique measures to be

taken, the cost-benefit analysis for the environmental investment, etc.

2.1.2 “Three Simultaneous” Management

' To classified the environmental policy as “controlling” and “guiding” policies here is for the
need of illustration in this paper, not meaning that there really is a formal classification like
this in China’s environmental policy.



In China the environmental laws set that the environmental protection facilities in a
construction project must be designed, constructed and used along with the subject body
simultaneousty (“Three Simultancous™). This system is to ensure the environmental control
investment from being vacant, and to promote the standard-met emission after the project is to be
used. '

2.1.3 Poliution Charge System

The pollution charge is an economic incentive policy set up early and has been implemented for
long term in China. It forces the objects whose emissions exceed relevant standards to pay to an
certain extent without excusing the duty to abate the pollution.

2.1.4 System of Abating Pollution within a Definite Time

This system is that the government issues orders for those heavily polluted sources or region to
do their jobs in controlling the emission under certain environmental standards before a deadline.
The system aims at single pollution source and broad region as well.

2.1.5 System of Total Emission Control

This system is to set up the total amount goal of pollutant emissions and corresponding abating
plan within a specific region to avoid the worse result in the environmental quality.

2.1.6 System of Emission Permits

China’s environmental laws requires the enterprises or any other bodies who need to emit
pollutants into the environment to report in advance their emission results to the environmental
sectors, and make an application for an emission permit which would be issued from the sectors
according the local total containing ability of environment.

2.1.7 System on Environmental Protection Planning and Program

The environmental protection laws set that the environmental protection plan and long term
program must be integrated into the National Plan for Economic and Social Development.
Meanwhile the environmental program and total emission control plan in priority arecas must be
made and implemented. , :

2.1.8 System of Environmental Protection Target Responsibility

This system is to set the goals and targets in terms of environmental protection for the leaders or
heads at all levels for their duration of being in office by means of signing a responsibility form,
and the performances results of it may be looked upon as the indicators for their working
achievements.

2.1.9 “Close, Stop, Merge and Re-Engineering” the Enterprises

To close, stop, merge and re-engineering the enterprises by the need of protecting environment
are mainly in two criteria: pollution situation and the scale of enterprises. By both, when the
enterprises are seriously polluted or are in rather small scale for some special industrial sectors
(like paper-making, etc.), they will be ordered by the governments to be canceled. :

2.2 Guiding Policies
China’s environmental policy quite encourages the voluntary actions for environmental

protection of whole society, so there are a lot of contents of guide, incentive and education in.
environmental policy framework, and these policies, through coordination with the controlling



policies, lead the whole environmental policy have multi-points for implementation. The essential
of the guiding policies is to initiate and utilize the ideological or moral resources in people’s mind
to enhance the possibility of implementing the environmental policy, so, a mutual supporting
relationship between the controlling and guiding policies creates: on one hand the controlling
policies would meet a huge “frictional force” or ever not fully become true in their
implementation process without guiding policies, and on the other hand, if the controlling policies
are absent the guiding ones would weaken to produce essential results.

2.2.1 Environmental Claims in Enterprises’ Technological Renovation

The state gives the requirements and directions to enterprises in terms of environmental
protection for their technological renovations, asking them to reduce the pollutants emissions
when the renovation is done. There usually are two ways to do so: updating technologies and
recycling wastes.

2.2.2 Cleaner Production

Cleaner production gets much attention in China’ environmental policy recent years. It includes
cleaner production auditing, pilot engineering, clean technologies, etc..

2.2.3 Environmental Labeling and 1SO14000 Authentication

In order to guide enterprises to produce environmentally sound products and also enhance the
inner environmental management, the state began to promote the environmental labeling and
ISO14000 authentication systems in middle of 1990s. Those enterprises that can meet the two
standards may obtain special certifications that may be helpful for their competition.

2.2.4 Waste Recycling

China set up the encouraging policies for waste recycling early and provided favorable
preferences for taxation and so on. This policy is now updating.

2.2.5 Public Participation

The state encourages the social voluntary actions. Environmental Protection law sets “Each
organization and individual has the obligation to protect the environment, and also has right to
report and accuse those who pollute and wreck the environment”. For helping the public
participation, the Environmental Status Report and the Weekly Air Quality Report have been
issued periodically.

3. The Effectiveness and Difficulty of China’s Environmental Policy

To evaluate the effectiveness of China’s environmental policy is the prerequisite of reform for it.
The criteria for evaluation should be alone: the real environmental quality. Taking this criteria
the overall assessment for China’s environmental policy may be as follows: China’s environmental
policy has gained great achievements and been basically successful, but in the meantime, it
remained certain structural defects and faced quite big difficulties.

The achievements China’s environmental policy obtained during past longer than 20 years in
terms of pollution control and ecological conservation have been remarkable. Firstly, the
increasing speed of environmental pollution has somehow been slowed down. China’s economy
increased by an average of 9%~10% these recent more than 10 years. According to the historic
experiences happened in some developed nations, it is common thought that so high economic
growth speed must cause a very rapid deterioration in environmental quality, but China in reality
basically avoided this trend. In recent 10 years the total industrial output value increased fast while
the total pollutants emission increased slowly. Secondly, the investment for pollution control
increased year by year from the 2.5 billion Chinese RMB Yuan in 1981 to 40.8 billion in 1996,
with the investment rate with GNP in about 0.5%~~0.8%(Institute for Management of China



Academy of Environmental Sciences, 1998). Thirdly, the pollution abatements in some priority
areas and partial regions gained obvious progress. In Huai River basin the number of closed and
stopped enterprises reached up to more than 5700 with the decrease of pollution burden on the
basin by 40%. Additionally, the environmental quality in some cities has been to certain extent
improved. Fourthly, the basic power of environmental protection, including management,
monitoring, scientific research, education and so on, has been nearly 10 thousand people(SEPA,
1998). Totally, China’s environmental policy has gained a remarkable effectiveness and the
environmental situation would be much more serious without this policy.

Meanwhile, however, the difficulties China’s environmental policy faced should also be paid
much attention. The key issue is that the environmental quality in China has never got a deserved
improvement so far. Since 19980s many official formal assessment about China’s environmental
situation have been somehow low. The usual overall evaluation expresses are “partially improved
while overall gefting worse”(1988), “the city-centralized environmental pollution is getting
strengthened and also broadened onto rural areas, and the scope of ecological wreck is expanding
and the degree is aggravating” (1996), “there is still no change for the conditions of environmental
pollution and ecological wreck in rather much regions, and some of them are even .
strengthened”(1998). It is seen proceeded along the historic line that China’s environmental status
has for a long term been inclined to the side of seriousness, even quite serious, basically keeping
in control but not effective control. This case implicates that the effectiveness of environmental
policies has always been offset by the newly-produced environmental pressures, and the
environmental policies have just maintained the environmental status from sharp decline, that is,
they have not had the ability to radically change the serious state of environment. This evaluation
- for China’s environmental state and policy raises a fundamental question: is it the time to carry out
a structural change for China’s environmental policy?

As for the specific forms, the difficulties China’s environmental policy faced are mainly shown .
on two aspects: first, the economic development decision-making process has still separated to
some exient from the requirement of environmental protection. Although the significant
decision-making at national level has given more comprehensive consideration to environmental
impacts and countermeasures, the ecoriomic decision-making ways that ignore the environmental
factors, however, have still occupied a considerable position at regional and enterprise level,
which brought about a heavy pressure on the environment (for example, the very serious pollution
taken place in basin of Huai River, Tai Lake and Chao Lake, etc.). In the orienting principles
China’s environmental policy pays much attention to prevention and elimination of environmental
problems from the original source, but there is a further need to explore the specific ways to
accomplish the principles. In total to improve the economic decision-making system is a
breakthrough point of China’s environmental policy. Second, one realistic difficulty faced by
China’s environmental policy is lack of sufficient resources to make effective supervision and
restrictions against environmentally-harmful actions. Implementing environmental policies needs
costs, and such costs are even quite high. These costs mainly include those expenditures taken
place in all aspects of environmental management, such as establishing organizations, adding stuff
members, purchasing facilities, monitoring, bargaining with enterprises, legal litigation-*---*
endless. In China, most of these costs are falling down on the governmental environmental
protection sectors at various levels who put most environmental policies into effect. Due to the
very limited scale and budget of these sectors, especially the limited number of people who
directly carry out environmental management, the power of environmental sectors are not able to
meet the demand of management against a number of enterprises and other bodies who violate
environmental laws, so that the environmental policies are not gotten a full implementation. This
case is called “slack implementation” in China and becomes more prominent along with the
development of market economy while the number of market bodies increases very quickly(Xia,
1993). ‘

The difficulties China’s environmental policy faced may also involve in other factors like
investment and technology, etc.. However, they, by their nature, are too a policy issue. Exactly to
say, they are an economic decision-making issue at the macro level and an environmental
supervision issue at micro level, therefore, the change of China’s environmental policy may start
from the points of economic decision-making and the environmental supervision.

4, Priorities in Environmental Investments



Environmental investment refers to all investments in both pollﬁtion control and natural
conservation, including governmental investment, commercial investment, non-governmental
investment and foreign investment, etc. Rather than limited to governmental direct fiscal
investment, The priorities of governmental investment in environmental protection are priorities
set by the government for the investment in environmental protection, in which various funding
sources are guided or stimulated by governmental policies to invest.

Priority setting of investments in environmental protection, strictly speaking, shall be drafted
and proposed by corresponding governmental departments after integrated analysis. In reality,
however, this work is under carrying out now. China is preparing the Tenth Five-year Plan
(2001-2005) of National Economic and Social Development, in which the investment plan of
environmental protection is one of major concerns. In this paper, the priorities of investment in
environmental protection are recommended based on a few important documents issued by the
China Government and on several interviews with relevant officials.

4.1 Investment Priorities in Two Major Fields

Based on preliminary analysis of the National Program for Environmental Protection
1998-2002 (NPRP) and China Trans-century Green Project Plan (Phase I) which was jointly
issued by National Environmental Protection Agency, the State Planning Committee and the State
Economic and Trade Committee, the investment priorities in each field can be determined.

4.1.1 National Program for Environmental Protection 1998-2002 (NPRP)

The NPEP proposed national objectives of environmental protection as follows: a) Establish
and improve environmental policies, laws, standards and management systems; b) By the end of
this century, the accelerating trend of environmental pollution and ecological detertoration shall be
basically controlled on the whole; the environmental quality in some of the cities and regions shall
be improved; numbers of environmental protection model cities shall be constructed; ecological

. degradation caused by human activities shall be alleviated and a few of major ecological
demonstration regions and natural reserves shall be constructed.

Concrete targets include: a) By 2000, the total emissions of major pollutants in every province,
autonomous region and municipality directly under the Central Government shall be controlled
within the total emission amounts stipulated by the State; b) Pollutants discharged from ali
industrial pollution sources throughout the country must comply with national/local discharge
standards; ¢) The ambient air quality and grand water quality of the municipalities directly under
the Central Government, capitals of each province, municipalities in special economic zones,
opening-up coastal cities and major cities for tourism must meet corresponding national standards
provided for different functional regions; d) Waters in the Huai River and the Tai Lake shall turn
clear and the grand water quality of the Hai River, the Liao River, the Dianchi Lake and the Chao
Lake shall be improved significantly.

The objectives for 2002 include: The environmental quality of major catchments, regions, sea
waters and municipalities shall be improved further; the management mechanisms for ecological
conservation shall be established on the whole; ecological conservation of the sources of major
rivers and environmental protection in the rural areas shall be highlighted; and the ecological
system in some regions shall be in a soundly recycling state.

Seven measures are proposed in the NPEP, including:

- Improving the environmental quality at the economic and social decision-making level;

- Highlighting both pollution prevention and control and ecological conservation;

- Implementing the Total Amount Control Plan and the China Trans-century Green Project
Plan;

- reforming the mechanisms for integration of environment and economy at the macro
decision-making level;

- Strengthening the capacity building;

- Promoting intemational cooperation and exchange; and

- Strengthening fundamental work and institutional capacity building of environmental
protection,



4.1.2 Trans-century Green Project Plan

.~ The timeline of the China Trans-century Green Project Plan is fifteen years, Phase I is from
1996 to 2000 and Phase II and Phase III covers the period from 2001 to 2010. Most funds for
engineering projects will be raised by local governments and enterprises, supported the State
Government for the introduction of foreign investments. Phase I include 1591 projects requiring a
total investment 188.8 billion yuan. Starting at the end of 1997, 704 projects were completed with
investment 74 .4 billion yuan. The projects in Phase I can be classified as follows.

Table 1 Trans-centuries Green Projects Program( Phase | ) Projects Classification

Contents to Control Number of | Note
Projects
1. Water Pollution Contro!l in 7 Basins 650 Water pollution
Among which: Huai River Basin 282 prevention and
Liao River Basin 30 treatment
Hai River Basin 56 projects( total 801).
Songhuajiang Basin 44
Yellow River Basin 69
Zhujiang River Basin 36
Yangtse River Basin 133
2. 3 Lakes Water Pollution Control 35
Among which: Dianchi Lake 13
Chao Lake 7
Tai Lake 15
3. Priority Coastline Cities Water Pollution Control 99
4. Other Cities Water Pollution Control 17 Air pollution
5. Priority Control Regions for Acid Rain 109 prevention and
Among which: Eastern China area 9 treatment
Middle China area 36 projects(total 328)
Southern China area 28 '
Western-south China 36
6. Air Pollution Control in Priority Cities 219
7.Solid Waste Pollution Control 272
Among which: Industrial solid waste 118
Hazardous and radioactive pollution 85
Urban domestic garbage disposal 69
8. Ecological Environmental Conservation 118
Among which: Ecological environmental Recovery and 54
protection
Rural ecological conservation 37
Natural reserves construction 27
9. Actions Related to Global Environmental Issues 69
Among which: GHG control 14
Ozone layer protection 27
Biodiversity protection 27
10. Capacity - Building for National Environmental | 3
Supervision and management
Total 1591
Source: NEPA, State Planing Committee, State Economic and Trade Committee,

1996. Transcenturies Green Projects Program( Phase I, 1996-2000). Beyjing: China Environmental

Sciences Press.

The expected benefits from the implementation of the China Trans-century Green Project Plan



is shown in Table 2.

Table 2 Expected Benefits of China Trans-century Green Project Plan (Phase 1)

1. expanded capacity of sewage treatment for seven major river basins: 18 million tons/day;

2. expanded capacity of sewage treatment for three major lakes: 1.04 million/day;

3. expanded capacity of sewage treatment for major cities: 1.04 million/day;

4. expanded capacity of flue gas desulfurization for 9.3 million kw electric power installed
capacity; 24 million tons annual capacity of coal-washing; city gas capacity 1.4 billion m3/day;
central heating capacity 240 million m2; reforming boilers with total capacity of 13,000 steam
tons and installing dust entrapping facilities; annual reduction of SO2 1.8 million tons; annual
reduction of flue dust 1.5 million tons; expanded capacity of domestic solid waste disposal 16
million tons; 40 million tons of capacity for industrial solid waste integrated utilization and
disposal; :

5. construction 100 ecological demonstration counties (cities) and expanding the ecological
demonstration regions to a territory of 15 million ha;

6.cxpanding natural reserves covering 200 million ha; planting trees covering 333,000 ha;
controlling soil erosion covering a territory of 173,000ha; soil and forest recovery covering 73,000
ha, ‘ '

According to the above two important documents, at the turn to the next century, the China
Government has given the investment priorities to water pollution control of major river basins,
air pollution control of major zones and domestic solid waste disposal for pollution control and to
the recovery and conservation of ecosystem, ecological conservation of rural areas and natural
reserve construction for the protection of ecosystem. Among them, the air and water pollution will
be dealt with mainly through “urban basic infrastructure construction ” (such as centralized
wastewater treatment plants and district heating) instead of pollution control at industrial
enterprises. Meanwhile, actions taken for global environmental protection and capacity building of
environmental inspection and management are also given high priority.

4.2 Sector Ihvestment Priorities

The sector structure can be categorized as several major sectors including industry, agriculture,
transportation and construction, etc. The industry can then be classified further as different sectors
including coal, oil and natural gas, electricity, metallurgy, non-ferrous metal, building materials,
chemical industry, petrol-chemical industry, light industry, textile, pharmacy and food processing,
etc,

Among the contributors to environmental pollution, the secondary industry(including mining
industry, manufacturing industry and construction industry, etc.) is considered the most polluting
industry as consequences of low technology, out-of-date equipment and inefficient environmental
management. Therefore, the secondary industry will be the investment priority in the future
twenty to thirty years, only differing by the ways of investment during different time periods.
Since the major reasons for industrial pollution are caused by low quality of the industrial system,
investment in industrial environmental protection from a long-term perspective shall be directed to
large-scale industrial reform.

Meanwhile, the urgency of mobile source pollution in urban areas in recent years has been more
significant. In such municipality as Beijing, mobile source pollution has become the priority of
pollution control. Successive measures were taken and some were very strict. Serious mobile
source pollution is the consequences of inappropriate urban development particularly high density
of population, buildings and vehicles in a limited space and inadequate urban infrastructure.
Therefore, the position of mobile source pollution control in the investment priority setting has
risen. More funds will be invested in large-scale construction of infrastructure and vehicle
transformation.

Both forest sector and agriculture sector enjoy priority in the ecological conservation. The most
sever flooding happened last year, which shook the nation and aroused the environmental
awareness among the decision-makers and the whole society, make ecological conservation a -
unprecedented high priority. Decisions made on the recovery of forest such as the “Ban on the
Extraction of Natural Forest “implemented after the flooding, implicate that the Government will




guide more investments in tree-planting and soil conservation. This was reflected in the uses of the
state debt 200 billion Yuan issued additionally I the second half of 1998. The National Program
for Ecological Construction promulgated by the State Council in the end of 1998 proposed that the
general objective of ecological conservation was to significantly improve the ecosystems in most
regions in the coming 50 years.

With regard to pollution control, an action plan for the so-called “33211 Projects” was proposed,
which demarcated three major river basins, three major lakes, two control zones for SO2 reduction
and acid rain control, Beijing Municipality and Bohai Sea as special zones for short-term
implementation of pollution control measures. The enforcement of regulations and laws in these
special zones will be more strictly and resolutely than in other area. A large number of enterprises
shall be cut-down, the investment in pollution prevention and control will be increased, and time
limit will be tighter to significantly and rapidly improve the state of environmental deterioration in
these special zones. Most of these special zones are situated in economically developed regions.
The “33211 Projects” implicates to a certain extent that a large scale of economic structural
adjustment and product structural adjustment will occur in these special zones.

4.3 Regional investment Priorities

The regional investment priorities of environmental protection mainly reflect the central
government’s judgement and attitude towards the urgent and important degree of environmental
protection in regions. These years China government has set up some regional classifications
respectively to ecological conservation and pollution control, and see them as the priority of the
environmental protection work. :

As for ecological protection, the classification is on three aspects:

- Special ecological function regions
- Priority regions for resource utilization
- Ecological developed regions in good conditions

As for pollution control, priority regions are set up within a special program titled “33211

Project”, in which the “33211” indicates as follows:

“3 Rivers” Huai River, Liao River, Hai River

“3 Lakes™ Tai Lake, Dianchi Lake, Chao Lake

2 Regions™ SO2 Control Region, Acid Rain Control Region
- “1 City"—Betjing City :
- “1 Sea™ Bohai Sea

It is told that in the coming “Tenth Five-Years(2001-2005) Plan”, the Yellow River Basin,
Yangz River Basin and Songhuajiang River Basin will also be listed as priority regions.

All these regions arc environmenta! investment priority ones, and in the realistic
implementation process the investment will be decided according to the mature degree of project
preparations, that is, whoever invest who has already made the plan and got approval. Obviously,
for the “33211” are mainly located in the eastern part of China, therefore the investment priorities
of pollution control are mainly in the eastern part.

To sum up, the regional priorities for environmental investment are: the special ecological
function regions in middle and western parts of China, and the special regions like “33211
Projects” regions in eastern part.

4 4 Priority Needs for International Assistance

As shown above, the priority sectors for environmental investment are industry, transportation
and forestry. In each of them, many aspects need international assistance. Specifically, there are
three aspects as following: (1) Remolding existing economic system in large-scale; (2) Enhancing
the effectiveness of implementing environmental legislation by high degree; (3) Carrying out
large-scale environmental abatement and construction.

4.4.1 Remolding existing economic system in large-scale

- Technological Renovation for old enterprises
- Remolding the energy system that takes coal as main source



- Improving economic decision-making process

4.4.2 Enhancing the effeétiveness of implementing environmental legislation by high
degree

- Increasing the role of judiciary departments in implementing environmental legislation

- Awarding more environmental rights to social organization and public individuals

- Strengthening the capability of environmental organizations at various levels on
decision-making and management

4.4.3 Carrying out large-scale environmental abatement and construction

- Strengthening the economic capacity of cenfral governmental to control regional
environmental issues

- Increasing in large-scale investment on urban environmental infrastructures

- Comprehensive treatment on regional environmental pollution

- Large-scale ecological environmental constructions

There is an increasing concern about the 0™ five-year plan for environmental protection of
China, in which the clear environmental investment priorities will be put forward. At present, this
plan is just under preparation and a corresponding leadership group and a working group is
already set up. According to the schedule of producing it, the major framework will be decided in
September this year and the first draft will produced by the end of the year. Furthermore, upon a
broad solicitation over sectors and local levels, the final draft will be submitted to the State
Council for approval by the end of next May and will be expected to be finally approved by the
end of Year 2000.
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VX aT— VY OEMEIZ 1975 E2 AhbERI N,

HADOEAEMERIBHERE O BERBICRERERE LT o7z, AIREE ORI
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BEI{EATELA 2,000 fEM, ~2E U EBIER 2,000 BADOKREEZIT-> TV 5, (85 &£S
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HREFITOFRFREZIC L E, BARIIHBREORVMLBE LR, F VU OL2H
B|EMEAER LZE L FMEN WD, SREOZRERIIONIC L 2BFEHEEDOL L,
@CO. HC, NOx BRED OO =M OEL HIT HLE—Th o7, ThiTER b
ERLEECEBETL2ERTYH o7,

6 RITMROFRT VY AMEARRER LIZLDTHD, ﬁﬁﬁﬁ%ﬁ/)/ﬁ%
HoRToAREEEFETHS, RER EEX—RICREFTOBUBREOBENEM TR
A VY U RRERT AIIIH R BRERLETH S, TOBEPTETE R2ITITESS
itED b, STMECEAL TERWEWI Z LiIZ25E, (F6ESR)

HRST ORI REZIT, LY VY U EERLVEEEICH LT, BTV %
%l\ﬁ%ﬁ/]/&7V/b?6_k%wawéogﬂi%wﬁﬁﬁﬂﬁwtbw—
OOBRIRNTH B,

5.3 §&0DAR —C0, DHIE—

B EEOHEY AR E I AR CO, HC. SOx. NOx DHIIFIZE N TE 7, CO ITHEkK,
RENDOR BRI TH o728, CO, BHEKBELOREE LTHEBINL LD ILR > T L HE)
HOPEH T3 CO, DEIEAEREDMBEIC 2> TE T, 1997 12 A, KETHREI L ERE
TEEEHREOESZ (COP3) 1B\ T, BBV ARIRICET 288N TE, BEIT
BRELA A (COHE) DOHEHES 1990 E£D L Ui b 2008 7225 2012 ££D 5 £/ D FE



T 6%HIBTHZ Liciheotz, BAD COBEHEIX G7T DFTIET A U BITIRWTEH N,
1 A7 0 5 AT GDP BALY 72 0 Tk E L Y 20~30%D 70, BETidoEIiC
HARTmzAX—FHAERE L, COHIBRMNZ L, ZhHUEART 2B E8ITITZED
aZ FBREL B, T T VA 2 ZA—TH 2 0R D EIRIIAES Ty, BEET CO,
OFEHHED—>T, BATHEHEINS CO, DM 20% B EBEICERTLHLDTH D,
1995 FEIC BV THI 5800 5 b (RFEHEE) @ CO,REBEMNOHHINTEBY | WELHE
U2 WEAITIE 2010 ZEDOPEH &I 8100 FAzdiEs LB L H 5, RUREIZ L hE
HEEHUNIT 6800 5 Al T8 Z ERFRETHD 4).

BEIEOHEH CO, MBIy Y Uy, BAOHEELML S L2y, BEEAR AN
WzEET AT, YEITEBEOKREE L L, FBRAICIIREIERD X 54 CO, %
BHLRWHRERATSZETHS, BROBBEA—I—IT CO,MBIDD, &
¥7 LEVIEAEE) ZHHBIBRAL TS, BATEOFHIEEFEK= T TH DL,
RIS E o TREEIRR 20~30%T v 715, EMRT U VUVBEERN S TREMTSHS
7=, EEFURWESIIMOEFRTaR b TP CRNTI2LERD S, BEENITHE
A VY oD ThEN, BRIET 4Bz DU EERICANS ETRS
NTWa, "7 Yy FEIZERBETHIN, ALYARXOHT Y Y VHEIZHATEREE
HIZEETH D, ,

[EA (EFEx oL ¥ —iE) 138 = % SIRBABFEDES, 21 #2137 4 — BB
T3 LEFHLTVE, T4—FPALr 0D AIEINOx & PM 2L HETHZ L TH
By, FA—EN 2y DAY YV - 2 VUZHAT NOx DIRBAE# LY, BARITT
4 —E/HED NOx DHIBIZ S AN, H Y Y BITIEW LU E TR 5 2 LIS
L7, LU, BAIXERKD X 5 (2 PM OB 1 Aol DT, RicBIZiEWHEH
T (BfE) ORI CcTEhE L o7,

5 o —PAET, (ERBERE ORI Chotoid, 541X NOx, PM AHIAMH 5 0
TEHEREBEHZERINRTWS, PM % 0%RERET HERE (DPF) 1T EKRBASXT
400 T EBMTH Y, 5lETFTTRLETH D,

i

(1) &= d LCHEBTHES, BARGEHEESESL (1988 F, BAREHEIER), 5 8
EFE1HICL 7, . :

Q) ZiFEtE, Tah—i3REEZR L DH (19884, ¥ A ¥E L FH) . pp.58-59

(3) Michael P. Walsh, Motor Vehicle Pollution Control in Kuala Lumpur(1996, Ministry of Science,
Technology and Environment), p.7 »

(4) Japan automobile Institute(ed.), Environment and Energy Policies on Automobiles in
Japan(1999,Tokyo), p.21



Fixk KEHEHE

REEHEE (1 g/m’,CO=mg/m*ZFR<)
co NO, SO, SPM 0, Pb
8hr. [1hr.|Annual| 24 hr. |1 hr. | Annual| 24 hr. | 1 hr. | Annual| 24 hr, | 8 hr. [ 1 hr. | Annual | 24 hr.
WHO 10 30 150 | 400 | 50 125 | 350 120 | 100 [ 150 | 05
USA 10 40 100 80 365 50* 150* 235 | 1.5™
Japan 228 80 107 | 267 100 118 0.1
Germany 30 80 200 | 140 400 | 100 2
Italy . 50 200 | 40 100 40 100
Netherlands 6 40 175 500 | 830 150 120 05 2
Canada 6 15 60 200 | 400 30 150 | 450 60 120 30 | 100
Taiwan 229 100 133 267 240
Thailand 20 50 100 300 100 330 10
*USA SPM standards are for PM10, others are for TSP, **Quarterly Average
(HFT) Michael P.Walsh (1996) , Motor Vehicle Pollution Control in Kuala Lumpur, p.10.
$2R EREHEARARHOER*  (HVUL-LPGH)
E—F 5 1973 1975 1976 1978 2000
co 26.0(18.4);F 1 2.70(2.10) — = 1.27(0.67)
10M(g/km) HC 3.80(2.94);%1 0.39(0.25) — = 0.17(0.08)
NOx 3.00(2.18) ;%1 1.60(1.20) | 0.84(0.60);¥2 | 0.48(0.25) | 0.17(0.08)
Co 85.0(60.0) — — 31.1(19.0)
1M/ TAR) HC 9.50(7.00) — - 4.42(2.20)
Nx 11.0(9.00) — 6.00(4.40) | 2.50(1.40)

GR)*aHYA4OIE, ( YAlIX HYJL-LPGHE,

1 LPGIZ10M, CO 18.0(10.4), HC 3.20(2.34).NOy 3.00(2.19)
2 EW1tEZD4H0M NO, 10M 1.20(0.85). 11M 9.00(7.00)

H3k FA)HOABEHHEELNBER (g /7 L)

HEHi e MR MM

ETILE HC.”CO.”NOx (1981 K F)L)
1968-69 59,508 /%L 30
1970-71 39.7333./%L 50
1972 3.0.7288./%iL 70
1973-74 3.0/280/3.1 100
1975-76 1.5/15.0/3.1 150
- 1977-79 - 1.5/15.0/2.0 175
1980 0.41/7.0/2.0 225
1981 0.41/3.4/10 350

(K F7) Michael P. Walsh(1996), Mortor Vehicle Pollution Control in Kuala

Lumpur,p.45.
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ek HRAOHVIVOHRERES

Maximum Allowed

Market Share of Unleaded Gasoline

Lead In Gasoline

Low(0—-30%)

Medium(30-70%)

High(70-100%)

Low(<0.15g/1)

Bulgaria,Cyprus,israel,Phil
ippines,Spain

Brunei,France Hungar
ylreland Italy,Malaysi
a,Pcland,Portugal,Sin
gapore, Taiwan(China),
United Kingdom

Argentina,Austria,Belgium,Ber
muda,Brazil,canada,Colombia,
CostaRica,Denmark ElSalvado
r Finland, Germany,Guatemala,
Honduras,HongKong,Ireland,J
apan,l.uxembouge Netherland
s,Nicaragua,Norway,Slovakrep
ublic,Sweden,Switzerland, Thai
land,United States

Medium
(0.15-0.40g/1)

Bahrain,Egypt.Iran,lvory
Coast,Jordan,Kenya,Lao
PDR,Mauritania,Mauritius,
Namibia,Paraguay,Qatar,S
audiArabia,SriLanka,South
Afria, Turkey,UnitedArabE
mirates,Uruguay,Vietnam

Australia,Ecuador,Gre
ece,Mexico,Russian
Federation

High(>0.40g/1)

Algeria,Angola,Bangladesh
,Benin,Botswana,BurkinaF
aso,Burundi,Cameroon,Ch
ad,China,Croatia,Cuba,Eth
iopia, Gabon,Ghana,India,J

amaica,Kuwait,Lebanon,Li
beria Libya,Madagascar,M

alawi,Mali NewZealand,Nig
er,Nigeria,Oman,Pakistan,

Panama,Peru,Romania,Se

negal,Syria,V

Notes:Countries in italics have phased out lead completely.
Based on 1993-96 data.
Sources:Alconsult,1996;0ctel,1994;Walsh,!996a;World Bank reports.
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F7E BAOBESZEHMEECES T 2EDSHE - EEROFHEFE

PHEMEFD - B EE
1. IZFE®HIZ

=p:Nb TéﬁLmFF%%J%&&(UT%TtZ%&TéHi1%7Ehﬁméh
1999 £ 6 B L vHiTant (1), ChiCkoTTERAAL FORBEREEL (F1)
, TORELTCRBE<BERRISTEETHIRZ V—=v7, AEEBORTE 2 VY
BEROFIEZOVWTHRIT SR a— Y, RUOBEEFFROE=F I L IRELEDY
=TT Vo bHEREBRREE ST bhsZ o, ZO L RFHx Lo
BELIDZLRNL, HEHBICOLHZRNEPRITONZOBRELRENTHS. H
THHREABEEBICRD Ahbhik THER) 1T (&2) BEDERETER AV M CIEFHA
BREBAIZLALRWER L LTEEENBEbOO—2ER-TINE., ZHETORET &
ARV b (MBRECESTEAAY M) BT 5 BRREAROMWEIL, EEL, H
- HOE, B, 8, BB (RELAREETESRETEAL, BEA0RE), HALY
Jx—aEEARICE LD ORTWE ¥, L LARBRBEOCERIT AN ERLE
BTHET D L0 TIIRL, ThENOHEBZRAMIIRAD Z L BLET, 0L 52
7 AU —FOEEWIT CIEL R HEPLIEHSNTE L. ZhEZIBHT, B -
R A THIATIA DI AERRRE R, 7 B AETI TEMOSREOHRE T
HABEOFRGREE L LTHE, THURHEMINEREBEER) L LTHES
hTng (F&2). :

HRRZETIHRMENTWAERERIT TWL OO BEEE & X, £ ORIZHERERN
FHELTEY, EAMFMNRE (BERE) LX-oTHRINTHWE—D2D VAT A &
ENTWA. LML, BT ERETOERIYE, TOLRTFr=dnF—he L TOARE
RERTLOEEI LI, GFTo HE] BANORE - #ifxk, —D20FLEVELT
WO LEENLRITIONEEETHS (H 2). #€-T, EMOEEOT —F 2 REICHE
BEDE TR LEERYS TR fFMEOFLERs. LZ2AR, LHLBMRTIR T4
R ICETAZ0EDARZHNIANDRL, EBRRINAKEZETHET D Z L1328
BN LI L AREECHSD. £#2C, R CTRELEEL L (Wb aERER
E) BERENRELLNTWS., §4bhb, @%btk (F8), AN () RUYFHRE (F8)
25T, FOMAEDLETIMELEI EVWIRLTHS. L LENRU LD BERRIFIE

PR EINDITIEE - TR,

DX REEOL LI, a3, BEEARTREHEILBOTEOREIAHBENT
WARBARBZOFEREESEL AV, SROREEEFMOIEY HFIZ oW THA Z2AEN
LA R IToTE . AR T, AREROZOFOEYSEMEZ MY 5 Fik%E, 28l
ARFOREANLEELTNL.



2 mBEBREICETHIEERRORAT

EBARESZ T REF P E M 2 RBEFR (landscape element) & DV MTT =
h—7" (ecotope) & FMEUY, Zh aBfird LT Z1T 5. HKF(landscape component factor)
Lit, BEAHETAIERTHY, HE - #E - HER L OBBAZR L O (physiotope) &
WAD L 5 7AW L O (biotope) ICEDEND. BEEMICIE, #HERFIIHER, #HE
®, TEK, AeEReE Y OoBs2EEKE LTEREINLS. Zhb0MKE2TXCERE
b (overlay) 5%, TRHENOEREPERY G- TKRKNDRL RSy FREYFA 7
RicEGEN3 (F 3). 20Ny FOEo20E283Ta h—7Ths. bAHHEDOERIC
EENEZDTa b—TOHERLHH LN T DI LT, ZOBRRMERZERDS Z &
NTED (K4).

HWRFICIKRO LS R LORBFENRE 7. WBE, DEOBEC, ARE - A - Bk
BREDREC LB IEELMEFTHS. HEIXTIROBM L /25 LRI, Z0HHE -
{EFEHEDBENIZ &L > THITARDORBEBPRAKEAN R D, HIRITM TRONKE - RABEE
oM, ARoLFEIA (Bl d) OBHECIEMOEENOECLEET LI LBE
VoKL, BEAK - HigEAK - TR R EOTT, MBOSHERET ORI RBRE 20T
Wh, RIEIRARRE, Bk, BRXICXo THARKEELZSEZTWS., DEEIMEFOFD
EHAIRIE (T4 VA F—7) ThD.

EEERE (NS4 F—7) & LTIEERET LS. HEIMAE - HRRE- +
BOARZIIRKEX<EELTWS., DI Ehb, HARD D THOBEN L BRRES
ZefEY, FBRHICER L TWBELEELILNLEY, OB ThHo THLR—IELETHILIT
FOUVARATF LA EDHABREHAITHZENTES., T L THEERZZOHETOERADKER
EFRLTVWAOT, BERELLARY 5 5. T, HMEOKSIIMEELEICTLIONL N
HBRTHDEN, ThE TOEBFZOREREND, —KAEES, WEBERSE, EEME,
FEMBR, ARMOEy F YR, BESEDOEEENE —OERNTENENS TR T,
LML BELTNWAI ERShoTWAS., #iEo T, RBEARE TR, BL5T 2E0RK
R EiEY GEMRE) 2B L TEATAZ EMRBWV. ERHESFE CIII OBAMITIHRE
BN TS P =00 A4 =T IREWTH LN, BMRREEERT S EE
ERBILITENT, E—NR—F ARFBILLDHRE, v VN FORNKRLRFITHS.
FERBICEYOAREEERMICHARBICE ST EIFE LY. #oTEmE, == b
—POROFEETITARL, Ta b—T Lo THEELZITIFEEL LTHLONERETH
A9

3. Geographic Information System M|

Geographic Information System : GIS (H1ZR{F# 27 A) RREBEERZONTFTIETEICE
BV —AThd LA, HT7TEAECBWTHEERMER L 25 LEbh 5. GIS 112
BRI BT — & 2L ) 1EH (MEEFR) 27 —F~—2kL, WK, EEBI, RT2
PEIFHIVATFLTHD P,

GIS #{EATA- L OFADE—IT, FEHATEEL HMEBR L LTH—-TEDILT
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Thbb, RHBLTHIHENRED L D RFEBARA S —/VTRZ 5 Z L7200 % EREICITE
THELERDS 2V, BRAROT 2 h—70Y A XTe TH5. ke P RKEfEz 5o
AHATHESTORAT 2 b—713 10ha i2 b5 TH A L, REFEESE/O X
52310 2268 m2 o/NEEOT 3 b—7"bH B, JiE X 1:50,000 D=2 b—F vy ST
F3EHTE BN, BEINRY REROME EThWEEE LTHERTE RN, £
a h—7%F AT ATHOBWICOVWTERIE, AEROMNBERIELZOT o b—T%F]
BALTEY, ZRAb0OAE Y v PO OISV A S — L TR THD. L
L—omx:b—fﬁﬁﬁ?5i5&mﬂﬁﬂﬁk I, THEFEBRBHA5—NLTO
E - TS BE LR BTEAS.

A REA BRI T T b 33— v B ETIE, 1:25,000 DA —ABLHWD
nTna., ZhilEsmt ifiﬁ%ﬁé@ﬁﬁnb7—b%4xm B mAEMRN D
20m U5 H 5 10m U5 CR/ANEEEBL572HEINTEY (AL Z 01 ALUTOEHE
BB R E IFERT o b—7FTRARW), ZOVA X1T 1:25000 OHIE ECHE e LTH
T AR EE (Imm*BE) THhaE3nbTHD. LhL, HFTLL—2DRFr—LDHER
B3 A METRL, BHERr—1 e LT 1:25000 O % AV, LELRES TRATS—IV
DHIR % BT v, BARERD T 1:25,000 QMR E AV, RSO 1:2,500 <
1:1,000 72 ¥ B/hpxa h—TPRFRRTEDRAT—AIIT D, ETHD (KM35). #lzE, F
AYDAL T NOEa h—T vy 7T, 1:5000 DHIEKRAWSILTHS.

7, EWBEICY, BEFHLHE - B, BE - AR, 7 FRAS—T%T,



BEORr—L3H5 (7 3). FECEEORBEELZITICHE-TYH, TNFNROA
T TEZRITNIER B

—RIZ AT —VTZEMTEZLND Z ENRBVD, FRICLERRRLRAT— A5 5.
WBLETHEZPENL DV OBHBBORPTRETWH I L 2Dd, FOREINEZT
2 b=V OERITEOBRECHE CTHETE 500, ABRFIMATIBICELOTE
EThHD., MUOEAELETHIT, Fi122, 3RIOEMFAENZE TN, FITHBHEKTHN
IEREZBEARTNIZ 0 FREZZOERMOEILE L 25 Z LITTE 2. Bl ED
KREBBRETARS &, WAEIMOARERICBVW UL, Z20EIH» b EEREEZ L
LT BLULER, TASY ZIRKIZ22TLED EFNIT EHEBELRFRERISLERLS A2
519 (Ke).

5. & - Hee -

hd

ik

YO —OOEELST, MBSl FLURBELEREOELTHS (KB 7). AR

DOFHN AT 5 ETiE, #BELBEOMBTIIEAN L TITORTER 5720, AR LA
MEMZFHEI A by 7 THY, APy IZ7HERNDZ 7 —%FTHREED Z LR HEKS.
Thbb, A by 23S, e —d#giEl LTGEERILTHLEWTH A 5. BEmiCiE,
M LI EROSEMECHASDLERETHY, L IIMERLZRINVLF—DiRh, B
OB ETHAS.
I ETORARIRBITAHECEEBRED L ST, AMEROBEMRITIZHEMIT
bhTkY, EEARFICBWNTY, BEMETE L Talk, Mk, BMbEvwoiz
Ry FORIT L B ERAVESITBITbH TS Y. FLEBROBRET EA AL FTh,
INOOEEEFE D LIZ, FENLE L THENEIZH L T 20 OB OREE
BEHERE (RF 47— ay) BEFLERTWS (%4, X8).

L Lz h—FOEBEORELZEITZE LT, ZOMBRNOT 2 h—THomER
EHnTa—E\nofkra b—7HOBREEZETS & 5 2B TR 21T A IXREILEET
HiZevs, BHEBICIRS L, BHMOBEIIZHEETEEL WD LOTIERL, £K
KD O T KU, BHUCHEET 2HRMREMZR E0 0 0AYOBARLBENC L -
THEISNTWS., Hrdxa h—T7%2RETHEHICE, HBOHEEEITTIERL, £h
PR L COVWABRELERTAZLNEETHS. LrLEenb, =a h—7OHENF
WITEELRVORBERTHS. LEB-T, FTIRAREEOMAOEREEZITY, 25
BEEN OGS R LEFT A2 T -7 LT, F=Z2 VU TRENDFDETNVEIELEL
T EW O RFIRIE R AR Y BRIEERRLERDETHAD.

B IZARBROEEETTLE 1) REERTLILER - TRV XF—OMNEET S H
O (ThRPOLEBEMTFL)  2) ARROZEOERICETIERLMRE RS RHER
FEFALELTHATHS LD HEENET L) OZORELZLTWA. £, 7K
R L BBEDHMR T TR F ORI ERA TV EETLH D, EERIIEZ A2E1
LT, BIRMBEE TR AHE - BEEORLEIT Tk, ERERENEAENPEEL T
CBELVEENTVWS. BROERREL, ABROBETHIEIT—o0D [FAV2FHEIKEE
=B EERROT, G - WENRF AT I v 7 IZELL TN (A FREMEEFEINR )



FLHEZEFROLNICLE P ABRLEIAH M EEBMOXET LA SI v
VAT ABROTHD V. LERoC, ARREIETHHE, WA B REORTEIRE
EEELTHOTIHRL, ENENOABRIIBITZEMRLEOER bBEEALLT, F
W2 BERDD.

6. RBLERFEN O DA

Ta b—FEEMELTRETERAA Y MBI AARBEROB VT EH U TELR, 7
TRALVPEVWIBEOFTE, LT LLABROSTEIMT S Z L FERINTIHW
BRWEAI L, FRETICIIEREBRES»HD T TEBRICIRATRETHS. £EBR
DT AR MIiX, ETAERLVSVORENRIEMEZRETI2LERHD EEXD
3., FOERICEBWTEM LM EEZ BEEELSELBOHNE (Z0HAITEER)
30250 LT HRBAREE, TOMROPLERZMRENEBLTVSEERS.

Fh, EBRCHEEMTbRZE E, ThEMETHD LIRZDZMLERZILT L. £
FENEF 2 PO a b—TAIMOBETELH D (R 5). EERICFA Y TRBERICK
S>ThRbONBERBEMET AT TR, HECERBRRZ IV EERLOREEL T
W RENFHERITITDA TS (K 9). BEARL, BARRKIIZOHBORENELK
MLTW3., BxiZEAXRDETa b—FIZH L TES HEED, TOEHBE LY &
2, ¥ ERHEL T LERHS. ZoEEE, PEICBIT3REOEEICY,
KWL HLEZS.

AL, AT URY Y A~OFRBHERHCEA L LT, FEUET - B B (1999)
BIETERAAL MBI 2ARZREMTE, BAMELTSESEE24 (3-4) 130-136p. 2 MNE -
BELELOTHS.

31 ASTER

1) BSLU : Biotop Verbund. BSLU, Munchen, 58pp., 1997 :

2) Frissell, C. A, Liss, W. J., Warren, C. E. & Hurley, M. D. : A hierarchical framework for stream
habitat classification - Viewing streams in a watershed context, Environmental Management 10,
199-214, 1986

3) Hobbs, R. : Future landscapes and the future of landscape ecology, Landscape and Urban Planning
37,1-9, 1997 :

4) Bk . HEAMFAM, AR, 352pp, 1998

5) Johnston, C. A. : Geographic Information Systems in Ecology, Blackwell Science, Oxford, 23%pp.,
1998 '

6) BRIEITIRERE MG EHEE (R  #RBEFEFOE, £ X 58\, 237pp., 1997

7) PEUER . RBARRICR T OFRMELEOD D 27, FHREF 10, 28-34, 1994

8) Nakagoshi, N. & Abe, T. : Recent changes in mire vegetation in Yawata, southwestern Japan,
Wetlands Ecology and Management 3, 97-109, 1995



9) Nakagoshi, N., Hikasa, M. Koarai, M. Goda, T. & Sakai, L. : Grid map analysis and its application
for detecting vegetation changes in Japan, Applied Vegetation Science 1, 219-224, 1998
10) Nakagoshi; N. & Touyama, Y. : Disturbances and recovery processes of a pine forest ecosystem
in a fire regime, Journal of International Development and Cooperation 1, 43-59, 1995
11) FRERL  BARFICR T 2 Ay — i REREEOCEE -, timERFRANEE
SRS 46, 287-313, 1989
12) Nomura, K. & Nakagoshi, N. : Quantigication of spatial structures in two landscape regions.
Journal of Environmental Science 11, 188-194, 1999
13) BH B (R : BARERRZE -T2 FRAF—7 - anv—AM—, B8El5, 178pp.,
1996 :
14) BERBETEAAY MIES : BRBET ¥R AV Mififv=271, 638pp., ()
AABBEMEEL ¥ —, 1995
15) BAWSH  ARRERICRIT D MCHER, REABFHI 3, 145-166, 1998
16) BAWSL - REM—  REAEFAM BETFHLRBET, X—HREHR, 270pp.,
1996
17) #LF A . BBAERY, §45FB, 207pp., 1995



m

B B HH DR B B

EROER

.r%x79—=?7}7
ﬁ:m&%(%~m$¥mﬁkawﬁm®$$)mﬁbr?ﬁxxyb%
T 59 EHOHE B mw
[%:mgﬁwamﬁﬁl (BRTED
HM Lo
RA L E IO L B
DEE O MERROBOER
]
A=y ‘
BREEBRHEOREEB : ¥ O koK
[ REREREORS E 0K | v<::::::::>

I RT R -
HERERORE

[ BAEBREMORAHEORE | |
‘ ]
aﬁwwwmmﬁ+&vwmsm$m

[(Ramwcmy smE - 70 - wEowHE |
1

| RALE R OIR | _
(mrREORE ' ‘ BEREOBR
LRI -
THETRRORE,
BRERFImG O,
re—— C T 1

TEBBHORER i
| AR BN ERORE |

[ﬁaw#o%&}
r{7x0~777k~
HERFEDE=F YV 7/HEL

WEGROAHK

!

B 1 BEEETHECLIBRT YA F OFH



X 2 £EBAROERNM, &7k RICB T 5 EBR O
BEMIREY 2T TR, ThEEFEEETNS
YATFAELTREAZTRIEE S,



RSO RK T
REOUERRE

g IR

SHEVES P

WERE S AT 4

BENEMEQIC LY -2 7
LGN35 2 S R
EHRTH

FAT1 —P 7472

M7 4—Fv 7T

Py T A —r— L I L BEER

R B DR IS IR

BT

-

_womo

81

>

82 83

M3 xab—7ORELZOBEERIERE (i 1996)



. e
% wg @R B am  ABEE

®

80r M3 -om)

—
(=]
(=3

g 3

b OREISIHI 4 3

S o

40f

30F

DpBORETT M

201

10

RO B AN A 4 ¥

N

| 3+ 5 BAK

4 TEANSOCEDTHTYHRDT 494 b—7
(F) & 2 d819904E & TRELLIEES L 2D
Bz 5D 53 - THOEE(Fe 7HTYHRDEK
wmDI-H, BEFHL—hEB—EEF R
E—{EEEHIc 2 F S HBEIDEHALTY
Z, TRbBEINOGEELSDEVIET ATV
Howrnd, aFIMERIERB T4V b
P THoTh, BMAOAADEOT A=Y HIIKIL
LTwizkEzoh5, (1 1994)



Sk mk N R

= 5

0.5 —

l |
0 500 1000

Ay atdX(m)

PRREEE L BES R, ELIRNERE, =5}
G EAERE & DER LTz, FA—EomL 2
%E@ﬁi%vvlmwﬁwaﬁﬁm%ﬁﬁwﬁ
ML BB X v ¥ 2 DK E &, FE#d Shan-
non DEKEEFAMET T, £ oOHETHHE
BI7E ¢ 7 B £ SR OB D

( Nakagoshi et al. 1998)



( §661 vweAno], 79 WysodeyeN ) “HHE
B @ 2 EOHF0r~07 (ET) H0I~6 ‘() H 2~ 0FEXYT "REZOMERE I "\ FEOHFHAR 9 B

(%) ¥3A00 NOILVI3DIA (Q3WWNS
0S¢ 00¢ . 0Sl 0ol 0S 0

1
()
N

' o}
é?///
© ©
°
°
.
1
o
(0,) FUNLVU3dWIL

30 3ONYY TVNENIQ




(L661 SqqoH )

R L2 WHEHONE W8 FEeasiyFEy LB

sojueuip yayed
sojweuip uopendodelan
SMOJ} JUIPINUISTEM
juSoAOW jRUY

Bujsaoy oj301g
akueys WD
uojjejuawbesy
sawBal essueqamisia

sw ySnoxyy uonoury pue
amyonns uj uopesde YL

HONVHO

sjuduIala fepeds
U92M}3q UOROBIIY YL

NOLLONNA

LHlanoseuuod
AjjousBoiaioy
$2U03093

adf; ‘edeys ‘ex|s yojed

sarpyed aapoupnsip
usamysq diysuoneas repeds oy

MANIONYIS




@ﬁm_t%wmzﬁm b @Em%w')mﬂfumiﬁﬁf
HEfR T2 (/1) BT Y

B B REIREEBRODIEFHE, BEOKBN, YR - R
BEORAL ETORME X - TG 2 Fik

B B REIRZEBFEANOREL, SULPHEOHMARNLECED
B/MET 2 F
ERR Lo T A-VEZIEBRY, REETOERC L
THEHT 5FH®

. H  RETREEERY, FRCIoTPUEITHET 2881,
b EHoREBROET 3l 2 hOBRTIC KT 5 F1%

M8 BUHRLHE (374¥—vay) OBLY
(&1l 1999)




O RAY N fZAUMNDNA F b —FEHEZDESR
M- BETZN4F =7 (£) ®EkEL ()
B (F) s 2F %352 LRGN
RE 0TV 3, ABEREENMNAICTSED 2,
( BSLU 1997)



&K1

BRI ERmEDO M REL

1

w

6
7
8
9

E

=X EEEEE

B EEERE

— AR EE

KRG

AN

N

iE

e SVEE NN
BRIk 3%

£k

MEHREE (REFmEst)
Bk ,
BuE (E@EskBiEy)
RITIR

B

KHRER
KAFBET (HhEALIS)
KNFEPT (Hhzh)
RFhREMR
BRI 5
RBKEOEBI TRUFIG
TihX EEE B
FEETEI IR e

10 TREMEMEE
11 b AR R
12 FERBE s =L
13 EHDEREDERE

O

BAERE
HE - PHRHLE
ERE R E
BEEHE

— 98—



FLBROEBHERER

%7

ﬁﬁ@ﬁﬁﬂﬁﬁﬁ#@EHK&@@@%EE&LTﬂf.?W&Uﬁﬁéh%&%%ﬁﬁ#

HE S RMEH O BIKOMEM | < UmEVOWa | BRCS
ROVKERMIMUOEM | $124025 ©okwin WIESIE
T OREROORERUSH0 CAUBKR | DR REX | omimy
R 23552 DEEUS G | YorE
ek R BSREE
WY
AUEK R B
#
KK KEKR HHLUE | B ay W | ER <AMIEE | MK
il L3 DY BV N K
| sneom asem
» AN
KEE | S R £33 4 R0
HK
MBPEKER ROUF | e 1551 HR2 | ¥ EHR | SR | Rt | BB | o | wm o REWE | HEGR | HEGS< | 2 H
Sk GECR | NEE | RRCOR | ROMM | 2O | #DD0 | BEXS | VOKY | Utaog
o x = ¢ ddH HEK | MEXX | ofnda | My
o BOUMH| seoE
BB | oW
"R
HEp | ;v jomxeH o
W | B _
B
BRKIGOKSH
3
O O O O O O O] O O
BHEEXSH
B EEIAR © Xl
S HEr
oo H
-
HE | D JemESk
S ]
Hi
e | BUICKRS
4 | ki
4w O O O O O .0
3KEE | TR QIRY
DIeKERS
HRPDO M O O O O




EF@soieson Buyiys

B OHMERE
BUY BNT s@Suorazy

HROMBEYE

FB/ FYo¥mes

SHOL—LY 18y
g/ T¥
SEN AL AVEEY

, SYOEHEYy
ITFHLHEE  HW LA\

ARG TYTEE
g/ IO fsa\vEEY

L—LY] 7 C

SHESGMT - EEIC - X B/ BEYOo-—ocEsy HYE - B
¥H—-J nc Bt A\ —2&mT
NECOCTOEBEYE S ¢ HixOETHET Tag

¥HOL—L e HROYEUEHE oS Y FIZ)8e

ECE7 it 1yt eV

(866 ¥¥) MHLOAEA—L b LTy WCIHEBHOSHRAESGT op

— 100 —



&KE ET4T— a3 DB EBEIER (%% 1998)

(MHBTHELEV ETHELRTS,
(Q)HBTHERIRT 5 L THEDEREELRL S,
CUEEYUNEY., BRAAREICL> THELETET 3, »
(DREREEREITO L TRENABHFEEELEURL S,
ORBEREHIELAY, BERID L TERELES,

(7 AU ACEQ, RBRBEREL(CLS)

— 101 —



KRS REIF«5—-2a>047o 3> (A 1998)

 REE (I3

R
(-

Bli&

: MEDH DB EL LEBAL, EfchH

IEAREEBE/AOINFHET S,
RRTIA-DERITBEMEMD (3D,
FYURESTMEDHS) BibezcilL, B
DREREOHRLET B, .

D IS DDBEEN S A - EZ I TN EE

BL. BiEzEEZH3,

D DPOTEMTHY, ZEALHEELERDZ

<OREEZERES S,

D PO TERBE SIS HEEL TV AN 2 &S

SICEMEDLS B, 33D5, HIBEOHEE
BiEd 5,

— 102 —



8 8 & Hfiirlfek 21 Hig~mF ZEHEH HIDOH 0 5
IWFE— - BER=
1. ZLslz

1997 £F 12 HICHE THM N THIBRGRBLI b3 (EEKB SIS 3 mHF
HWESZE) Tl boIX5LEZEAD Co, kR EDOHIF BRI HimINSEZ. LPL., 20O
ZeiIREZ LEAUDPREREAMITEZEHEZLEL LBRWI LE2BHKT 20 TR L,
SHEORBEMEIREZ LEMOM D MADEEVWIC X > TEZOFLEIEAIND LWV
S THBEETIT RV 21 HROFHRNREREKT 520X, BEALRSG DML HIER
E b EILMOEBRG AP TARTH S, BT, TTAEZEOREHEN
Z O BIEE RS L, RELEORBETELEOHER2RET 2854 2FEEEDD L
BRBRETH B,

2. REXE KEHBEEAV AT LEZSRE TR,

20 HARDEL R, A FVXIHFEIEEEME ZNITHELTA D AEHOKREE:
PE - REHBEEOREREY AT LCL2TERLE, LAL, TOYRTF AL, bAEBHEE
HEBL. KEOEEMEZ2EAH L., HERRELZBELIE, ITER2HBIE26EE2E
WTLE27,

ZD7=%. BIEESHNEHZOHEALETH S IX T It FRILBEORMITR T
Wb, /27, BHEBEREOREIDOVWTREZEMRTOHORNINH D, FiZT7 X)) HOREE N
FEEE LA, RESEENICULT, PRAYVAOEEREZET TR, HEHMAEETH COo,
EDOKRIBEIICH S Bnf Lize ZOEMIE, REZZ LTV 8P REFEE RN BN
EWNWDS EABTFREKRTH->T. BEZLEM»SEL MMk, dlICEEZLZ
NOREEFHETEOCESBTRITEE TS I eBHkR<{ Rk,

DT EEFFERELEAIZBOVTCERLTH S, FIZIE. 2EOAOZFOTENT A
DH - EFNTEIRESZHIZS LTI BHRARKRFBEREZ2EE LRIV 25T,
HWERIBRIEO R ENRBIESTEEINS, ZLECEPREFOERZ2HEZLHDIVLDT
<. BN A DERABRONE & MIKREOBE 2 RR T2 4EHSH . 20 TR
REEE - KBHBICOPDARBEATHERFT LV XT LAOBERL LTIAEZOH00D
EEDPEDPINBARELDH 5 2 L ADORBPBEIZR>T VWS,

I3 LR BBEREAONGE LTEI OGN TWI0H, BFERUZEEY R
FLOBETH D,

— 103 —



3. BIRTEIREMEE S R T LDWER

20 MADOREHE S 27 Lk, KBEE - KEHE - ABEELRHE L. RARBFREZIWV
1B SR, e hERBOD CO, REDBEEMRAZANKBREBZEE. BEHOLRE
PEBHEIISRHITIEMIERIN TV S,

TOVRT LEHHET S LiE, HROBIBIZEI L ChH D, 2 1 HATITIE. Mk
~NDOBREARE DR TARBRERYEE VAT LARBBET L LBMBEII R D, 20—
DOFMELTER - Iy ay (BEYED) OFZHPEERZCL > TR N,
Z DERBAAITTORTHHEE > TN 5,

o oIvya BREERERBATAARE LT X, ABEXORENEB
BEELNFR & LT, BEEORENE CEXPRENL LTHES, /2. CEXDRE
WEDEENER L LTES. WD X3 CHEEMHG TATBOEEDORFRICR>TWT
FEEY Y O OERERRRELI LN TED, YU - 23wl avoEL AL, HicEE
WEMOEEDIFET 2 EEAZZELEIT TR, BROMEEZMZI. EEDER/IME
TR OMED, FOLTEEVOFNEHEXID ., HIkR~OEHERD WL ZD
EWIEBEZATH 5,

HRIZBIFZ2¥OD- 23 vy ars~AOWD AT P> L 1990 FIZATH S TH B,
R RIBEREAOBELOEE D 3H > T, EHOESDRIBNCEI >, BICRM
REDEBHICIRDAATI L. WEPRRICERE LRWEEIHEP 52T SR
Ko TCER, BACL > TEHEEOERIEENHLILILR>TETUN S,

o xIvlarOBELIAPLBRBREREY AT LAOBELZERLLIS> VWD H)
=i, R, AIZIZERBERMO LS RHIHDH 5. ERIE. FHttoBuhpicLo -
TIwyarPBEIREHRTZ Mo - A FAMITI - 83— OFRZFHEL T
%, ZITIXEEDEWAFES L. ELEEWIIRE L TR T2 XM EELEE
THRMNRMD MATH B0

2O LA EBERICBDEDGDDDOH S, RIEMEZ. Fiz 21 HQEIREORN
EVSTBER>THD, TLHAZNZEVRRCHU DT HENRATH 5. L0150
H, O - 2Iwda 0Bz AL, REITRTCOLETENIS HI2REYDTF = v
N, ZRAOMEEERNTEY ., TS TRTORELHERICREL TE, 2
O/ N EEREL, IZETINIEY R RACRDZIEEZILNTEEPLTH
%o

A ULEEEE, MAOBBKCHEF>TNE, EMA 5 BOBRFPHE T,
BIEAORENI T —F e RoTEY., Th2hotMicho=onycr b ENH ENS
BCWN3, $O - TIvyarA0Rh AL, HERZLORROKER TR, A
DRI CH D & T AMHEH L, WAINRBERECHREERGHICHEANGD LI A
B, ThDSDEERZLILLLTNIDTIERDS D M, '

— 104 —



4. PEORIERE
4.1 TRV F-HROTFS LAKER

rEE, TBRBELOBANCL>T BE2 VIRERNLIE 2 VP ICEWEERTO
BEHEEHIT TS, ChETIE. ERADHEI LWREVA LN, RiTIZ LEILE
HERBOP LR > THEBE LB 2> T2 TWBREDH B, T SITIRAEHRO T
BOAEBABEE L TWL Z e FRIN, AEROPRET RN Tl TR S
N2RE, TCIHRNOERBEBICAS TN,

PTEHOBEREOBERETCEIBIINTVWAZLE. ZOREADEETH D, LIh
CAODN1R2RZBIDAETHDIOIIC. TOWE~DL U0 FOXESZDONDOID
MEBEEID. FEREBLL DI, ERRUPERERD., ISICALORBIELRD,
HEEEIBELTIE. BOTLHBRIE~NOARNIE RS,
HEIZOWTIELATWEZ LD—2F, FEO—BREEBEFED,. ARAMEHIRDN S
PEZILIZENWENWS ZETH D, ATBETICHBEKEDIFITNE, FhETEE~D
HEPRKELBRO>TNBLAHADZIENTESLDIT. COLORABIPLBELR>TUN5,
BIZ I, AT, BRI 2 ik, PEOER 1AM D GNP B 436 K)L(1992 £)TdH %
CHERINTVED, BEAHEMTHETZEIO 4 EL5WIFHEINI WS RA%
BALTWD, 5, BBTOXRBEOMBFE. £EFEHO 100 F50Ws0nbh. Zh
FRICABHOTIE LVWEEEM L R>THDATVE LS, '

WE—2i, TAVF—FE LTAREZALTNZ I L LBEET 2, ARETRANVF
—HE T URRRBERCZOMOBEERESI V2. MED 1991 F£O SO, FEHEI.
R 1,600 Ft EINTNWB, THE. 7A)HOHEHE 2,070 5 t KDOWTHRE 2 i
KEREENS, 27, COBFEIPEOSHEEISOHHETZS I TRV EWDR,
FhEEDHBET AV AOHFEEILDBNDNS,

pEE, 1950 ERPOVEDETFNEZRAL. ETLEZBEIVIBEREER>TE 2,
SHTHEREBEOEMFILEADESANRAZIToTNDIH, ZOREGHRIWHDTENE
I hTns,

WTFNIZLCH PEOREESE GNP LFRE T ANV F—HA Y 0 THKT 2 &, EHE
MICHPEOZNEHEEZRENTNWS, 9. FEHOTLRANVFT—HERB LT _BbxEH
HE% GNP L THEODHBR1TH D, SEERBITOR7 P 7EE L LT, FE
X, GNP $h D—R-FZNF—HEED 1,445 GIREE N> /100 T EVTHH, HELLE
BMLUTHI0RZERBN LD PD. RABROVEIHR 1 P OHmARND, HE
DIANVF—HREIBITIZAENROEZT L, AERERORIZHAR LB Lz OH
£2TH%,

— 105 —



M1BLUK3IE, EEED GNP BUY D ORKHERORNERZODTHD. K1 H
SOx(MEMBILYNDOBEHE(g/ RV TRZLDTH D, K 3 ¥ CO(ZEBLRB)OHHET
HBLEDDTH S WTNBPEBIRTKITTEV. L. SOx HHHEBZ2EERLER
R=ZMPEAHDET AV AWRBELRST, PEIIE 2402 S (X 22H8).

PEOARSERDEFLEDN., PEORBERRE FIRFERBEOESLLEBLTKRET
XL eHEREINTWS, ZOREO—2F. L0 X3z, PEHOZ R NVF—DFHRE
REPBIFCRNCETHO. B 2 & PEOZRINVF—MEHPBERNIC PR DEIME
ENTNWBI L THB. BB TRANF—HROBMEREBIEKE LR <H b, BHIE.
FHRREOEDHO LEMFEABEREEH LTINS,

ctydhh,. PEER1AYSED COHHEIR. HED 62D 1, PAVAD 105D 11
BIGBE VD, ZOAOGRITRETE 7R3 T b eRh, HAOHHRRD 11.4%

ZHODTWE, TEOREREFSOBEREDOR—ITHUIDIIFL Lizb, 2020 4F
EICIZC OBEIXITIEEE L. BEOT AV HOKEIZET S LALNTNS,

4.2 FEOIRILFHERECERR SOxFREE

PEICBIT 2 AKEROELNSORERIE. ZOTRNVF—HBREGICEREL TS, T
bbb, TEALVF—HBED 15SBERRIMELTNAZ L BRAFROTKITH B I LB
HMohTWd, :

F9. FEIEBIZTRXNVEHBROWBEAODK 4 THD. ko THRVF—
DOHBHEEEATODE 5 TH D, M5 IKRINELDIE, FEDZRAINVF—HBOAHIK
R, FAET L RY Y M T5%~T6%TH o= L DD B,

Wi, GBI R BIC TREERE TREERI N0 O sox HhiiEZ RZDHMK 6
ThDo TEEFEEYL SOx HHBOBRIE, SRCL-TRRD, TOHMIIFEOELE
CHSEAERD. PRI SOx MBI END L5 THS. FEDEE. Sox Pl
BIRNVEF—BBELEELTE). BHELL OBEGRHIEN ZOMEREE B E R
DB Lo, BAEEL SOx HHEBASEVWHEZ RE T\ 5,

PIZIE. TREMOEVEEZORZRATHALS, RELOLEED SOx PriEiL 82.3
F v ThHolte 20D HD 35%IT RT3 2857 b U BEHEE, SHHIh TSR 7
SM), M70L5IZ, BREHTBIT 2 SoxHBHEOT - b 3%, BH. #il. FEHOE
TETHD., TOIEETEELAD SOxFHED 2% 2 HEH LT\ 5,

X5 IHERDIE. PEHIE N D T Sox DBMERTH 5, HETIE, SOx DRERHNE
EIEICES . M8 IRINELS I, KREOARITZ OBERN 10%EUTTH Do Bk
KOESE, PEOFEKE, Efink ORI LEHRLTVWDLEZILNDIN, £ED
TR, TROBROEELGH 2. 25 LEBEE2R2 . HPHOBRERNOEES HH
RTEBLBONED,. Ih < HROAERKOE DR PR E f 5 PO THREICEKZ,

— 106 —



RETE, TR %, TRZOMOBEARDBI D LFHRBRICETS Z LB TE,
AENKICET I RBE RO, BSREREDLOXTHTE. £5 LEtREDBE
DOBNBVETHBLEZ Do

Kicbfhi=@0, BREBEEZ LEOREMNEIRLNTH 2, HERBLERIES
DIT, FIRAIGEREIEZEEA > 7 7 DBEPTH OO DRI OZTIAATLE 5,
BRESTRIZBRILICINTLE 5o KT 1 AYD GNP 500 FIVELTFOAREICHWT,
REENSRICENEDEIPN A LR ETEIOSNT. o X SRR OB DM
N3, ,

UL, FEOPITRAZED., MERIEANRDOTH 2, RENRELRBIDICLT, M
REFLOBRIFED SN D LERMITEANRAOMELET. REMESRLL. BUCR
BHITHED DB CH D, B PEOBEREE. HAREDT Tk < HBRBBEONES L
TRITBLBENL, ThPLHEETIT. 7P TOELDPRL EEERERHEHICA
BZIeEFHETLZLE, HROZV7PEECHTABRENHOEEINETETRELA
ét%bgééﬁﬁmo

5. ﬁ%%%ﬁ@fb®5¢%?mﬁwm L3

BEREERT 2 PEE. — A TRERESFIILLTVWE 2 L2 HaR#L T L
EZ60 T3, hEBUFIZ. BIBEREZEROERLMEDIT. MEER LRERED
FRREOAREHEL TS, TTICERRERZEEZHEAITIFE)LTH D RENK
EEBRICE D AT, 1992 FiZid. THE7 Y = ¥ 212831 BERE0ZHD
BEEHA RS 0RETNV 7OV P ERELTCND, E2. SEPSIRESE IRS
HEZHETIE. TS T 4,000 ETe9 4 JK 8,000 EMNHOEEEZFELTNWB, B H
OHMBZ T TIXBEZ PRI ND T, AE»S OET 40 8 FIVEHET 2372
EnbhTnd, _

HATIE. RERESZBIFEFREDNODADEREZO—DL LTHED., ERELEH .
DORBEREDMRE % ODA DEASTH L LTHD AT, HARBUFIZ. BESTHOEL
(85 ODAYZ., 1992 FE, SO 5 FR/IT 9,000 RA»5 1 kM E BRICHET 34582 F
F# L. EEITIREE ODA fEHPAM L TWD, FIRIE, 1995 FE OB FRHEERN—
YD 55, RIEBHEEMRE, 25 . 2,186 EFIRAREEERD 200%) 2> THH., ZD4
FRTo27EEME. SEMOBEEFEE 4 FRITER L &R %,

Heh R omEH i, 1988 4 8 HIZ#h ¢bfﬂT§ﬁ@#®té%§ma®%f BiEsS
B % H TSRS 10 BERABEI0— DI T2 L BaEINE T L 22T C.TH
hEFBERE L Ly — BERETRIINIZ LHRE >, B & —id, 1996 FALRHIC
A—7> L. SHROAGBIERIODNIR S I EHHI/BIN TS, /-, IREE#ED 2
ERIRA A S 1992 L DAL TE Y. 1994 FEZTTHEN b OFHEE 2 1,192

— 107 —



2% S AN, EMROIGER 325 & SEHAGIBRBOIEX 116 22 R>T\d,
Oz HE OB ER b BATH b . B, Bk HE cOmECHHEGRIIRNL
IR TW DL TFRIND,

6. HHEMORREMICE T I2EHMBHOEEM
6.1 #MBMRRHHOLEME

1996 4 11 Bizdb iz Byl HRER AT EE D EES Nz HYmE» 5 64
DR R, BUFFKES. ERREE. K2OBRENSNL T, Hh oL VB
ZIEEHIC DN T ORIKDOSHEOM D AT DOVWTOHRFEF oo BEMETARL
FEIEHLARNVTHAL TN S WS EBRESEEIDTCORATH =L, 20D
BEM R SNELBAIRRLH o ELBTIH > 0

HERID 51, ALEO HhAFRERe LY ¥ —2IX L, PG, SHa. K,
Ko#ir, BEHEHSZNZNORERMASI L. HAOHE E 7213 BiaHk L O E&
DT, BERLERE Lok, CORBIBVWT, AFAEOHTRIC BT 235
AT TR OEEND D EHDIo . BIZIE. KRM & EiEi., b &k
. EBRLIIIY. BB BEETOREST - AR, HECERTHEE 2 IRE L
b, FEHELRVCORFREEREIT TS, BIAKOIEEER 7 I3 2 0D H
D, BBAMH D, LrL. Dil s L0 44lid. ZOREEFHMZ TT T 10 4L
LERF S A OEEEREA LT TRTB D, TEOMERTIR L OR - R BRI
REREEEEZI TS, |

BEEERGAE. BIEVARVEBNTHELVEENSD D, RrrrER LRV —
ZHB. Tk, BEERHHIC BV, MEORHRBANEOL > REEE KL,
BEETHIDPEER Do |

FE 1T, BB X IS AEER LY ANV, EPHERRWI L BETTESLL
ZAIEMAD o HEEORMITIE. AR BEHD S BRI, ERERERER Y
Do, HAOBNTOY =2 MIRBOBICRSRVGAXIH . ZPHHREoLLL
Ty, FESIIEECHERLLE I DTN, AICIZERFELWSHIHSS, H5
WAEDH LD TNV s NIHHTEI LI TERN, £ LTORTRY EOMA D
NEREEFERZ IOV 2 MCRAIN2 I LIFEA LRV,

5 2 o, MEE IS RBRERLRSIE. BELWO=—X LB OREEHET S,
L Z0 7Oy oy b ERENICEEZL. RAOABORCENMNICHRTTAIL ST
£2, WAOEHEOHW T, RHOWRE LETHITETH S0

o7z, MSERHD EIAMKICIE. HEM. AMBY. BIERREKSD b, RIREREY
LTl B oERERTS 2 AMOBHRSHBIREAES < D 20BT CORRITNIER

— 108 —



BhWe LT, EPkE. REMERE L OBRESEOHHBIROE L 28R L TH <
BEDH DRSS,

%32, HATE. HHivEROEREZIENIET, EROBEDEFDORLET
BRI o CEBEDH D, HRIZBIT 2 HHHBBERLSECRE LS8 L EHH
FoTnWB Ny, METHEATE L0, ST HOHEIZXoTEN
BEPLTNL T EDHRS, |

HADER 1A EIEHHS, ¢E®%$txﬁ?%@k%%9Tﬁﬁhiﬁ%ﬁm;t
id. AROEBRHLTCRIEIOHOLFEZTIC, HEOBEED, =—X. Hifi. $lEk
a%;<mnbtit\ggaum%%_a&ﬂ%%%orﬁ5:ar&559—ﬁﬁﬁ
TRV, WA AKROKER S IO BEHR, INTTOLROSHETREIN TV
T EDPHIRIIES /-,

S—oik, HAHBHHEVWEIE Y, 2THAMONEZ 7DV =22 MIBEZOREDH
%o EBREMESTWS LS IC, HERIOAEMZEA L. BRORIBECHHLTHL
BEHMSLER LB, BEICOVWTHHEFIEAOAHERD TN I LERHAIL TR E
TiIRPS D Do '

6.2 B7 V5 —DRIEGEEOLEM

HHEO I hE TCORBEHIE2EZILGE. BURL VXD H5ERTS BIGHRL <)V
DEBIETLTCNS EEBS, HEABUFIX, BURR—Z O EIEER S LTI ETK
EEEZ NS 7 SBEOW A ET>TERE, LU, BHLARVOAD, T
BUBBARRND, XDV T N TAR, K, MBNSHERT TERL N5, B
2. ZOMGERBERTNE. BURREX D TR 2 X—IZ LA EH O R H
HEETH D, RDPRENVELENZ B,

%ﬂmﬁtﬁﬁ$@%A®$9L\Wﬁ@ﬁﬁ%ﬁ%ﬁﬁ%«~xabf 1981 Fh 5
KECTAESHEE ZEL BB TE-> T, FORLHEH S 2ATERERHICHE D
ATER, ZOBADERT, —2070Y =y M DBUFPIFEEIEHEL LTRD £ITF5
N3 LiZholze TN RENREETT VK EFIBERE I CTH S, OIS, W
OB THREICET 3£ I F—PEMREOIRE. THEROZ T AN, FAECHLRMHR O EM.
aVYNE Y MER. EBESBREEEBLTETNS,

e & s T OBRE A EECIE, AT OLREDERZD L >TELLBNZ
2% BB OBBEH DB o o HHBFRDIEZ. Z0%. AEMNKCRER
LI 4R bhtESHERT. BHMEL LTORBENROBAERLTCER, $1E1R
BEASFERCEED ) YNYEERB LTS, SHOZFEE2ZRTCH., HBHEHAIIEN
REOHHBNDIIKRIITH L EFHMIEON-, BEHHCEMOODLELRI &%
BMALTBERZ 0,

— 109 —



EEBDEBEH S, KIFRERBATW AP EET L O CBRIER I EHIT T E
TWd, & Io, BEMCTBERMERRL Y ¥— R EBR, KEH, P4, BT
D4EDPEFTRE L DB D, 1993 FIZRBEINTLISK, HAO 84 HFFCE
SERAETARYE. MERHOEMROREPLTHELEDZIFIANBE LR LTS, &
L BEBRLIIE, KB EETHORER L. T IS BREOADZRIZRK
B LW BRDS D . SHRITHTOAEDHEME. & 5 ITIBURFD NGO L Ol &%
EZTHLLENSH D LEZ BN, |

WAEREHICBNT ., BEREAOELIEN. PoTORAEDHD bBRENEIC
EEEr FIFERREED LT, BELEROBNEZBELEREADPRINTND, £
DEEHE LTT V7. HANOBEBRHERETS MFH7E—V) 2REL TN 2,
23 L BEHTOMD MADERYREEH N2 ET 2 TRV ¥ -1 R D,

BBz, HhEmEREHRHICBI 22 ZhOERT 75 —)DORELREEZEZLCH
71, |

HHHFE S BEERE . E2MT S ODA LIZHMIZRA L TH 2T TH . Sl
DHEITLRER ZH, BEHCHESHERN I LEEBTE 2L VSHESH 2, 22
TE 1. BUFICHSRR CTEHAA) v M ERETCEZ 70V VEELRIEL. b
ZREFTHINICEE LTRT. SOl LHEISGTE D LN S W B R BT R
b. REMGRZLEELCERT 2 AAEEIRE TRV, HE ORISBEE®IFEE
OEEDE Z HNRITFTE DRV, ZNICKEDMHELBEN BT 27— R b URE L
BB, =15, BHICIXMBPEBEAMICERY S 20T, HoM REGEDAR LD
BB EZEBEL W LHREETH A D,

5 2 12, BAROHE EGHRPETIL. ERBHI~OM D MAhE . BEERD U
UHTELTNS, 2T, YHOMEIE. HREER ICAGEW 1HEM)S OECF(E/N
RHEBOES)OFER. M. JONOREBEMT 2HARZMATRETH S, JICA &
OECF ASESt 1 T b5 8 Ll R BB & LI KZEEA T L CH b . B ODA il
HCEE A O IERZMED HT&EI%Z OECF & JICADRZT I LBHIKS,

53 o, BEGHOHEIIE. ARBHDPERTH S, HFMOBKPS=—XBIERIC
R L., ZOMREDEDITRENRLASEEH LTWL I HEANICEECH S, D
BETAZDMEN. H2VIEEBEKOFELECLEOMEZIHHTES, KEE. M
ERTHEN TV S EHRHR E ORRERCESVT, FitrtAMESELEHE TS
%L, ZOCHERAMERCOHBHTE %o

KEREPFIMEBHIL. o L ASRBEERET I LMK, HILIE TI%E
At omERd - Bhid. MFHESICHNRREET TR, REOREMES ERIC
BMELTEHED 70X TCHH D, MEHEZR. ZhzEs0RBEL LTZITIED, Z
DT L EMBEBERPBFCES CE 5, RERHEZLEL TIE0FX. ZORSREK
HESWT 2 EEHYZERBIOEG L UTEISE RV UIZEREREICEoft S

— 110 —



RRETED, —H. HEAMMAEHL. YHECHT 2EDt5OLBEM L Bxe it 5
BRFCES TE, WD L BERENENZBFICIEETSE 2, ThH070EIDbE,
BEROBIRIEEESEE N, B ODA KERIND, COXSIAZE. HEE,
L OBRZ T TIIASTWIT RO TH1% L, MER@EEIT. LEHZE.
HAYBELE U CEROEE LTI LNk S,

B4k, HTROHEMEL NGO L OEETH 5, #BHIITREERICEbL>THE Y., REH
B R HET 2 ER L BRICOVWTHE, SE@EE S 55 BELD 5. TROBEER
EEDLEHICE. BEIZOVWTOHEELMLETH 5. BEHHOEMECIE. £/ NGO
DALZOBHDBEBECH S, H5DTHA L ANZREERT 2 B EHHIIEATRE
TH5o

53, BEAELOBDY THD, BEIE-> TWABREEOHKR . N DE
MiZd kb, BERHZIERNICEL-BE, PEIBEABTOLYRIF Y R %
52 3RO NETH D, BENEIRNABNETSH 2, 2ECRBIIRBE~OERE L
EBBRD BNTND. RECECIE. BEOIr 2 BEEEHEEIHAILTHLD LH
BHC, ZhEESRXRELTHEBLTH LI LRDBBBERE LR,

ryhh, BEREZ. HO0ISHLH 0 TREEELTWS, MEEEORNE
TH B LABIC. ZhAOSEitEn, MacibRribhidk sk, ZhiEiFic—x
K2 CIRBIEAETE 3RETIRN. ROV OrOMER ARSI T, &
BIcKERIEDD AR OEEEREOEEINSETHD, 20EDOFY FT—22L D
DRCNDPLEBEIC RS, ZOHA~DOFHED=DIC, HHMBEERGHOHEN BTN
BMLTL3b0LBbhd,

&% Sk

HNFHX - R ThEORBERMEY REREHTHRL,1995 &£
HRFHX - BRE TREO7 Y7 L BA, #BEH, PEOREME FTEAEPS ,19954F 10 A
JkE— « hPIE P XFAF 70 - 33 2251 g ZEHARE,1995 4
Gerschenkron, A., Economic Backwardness in Historical Perspective, Harvard Univ.
Press, 1966
Goldin, I. & L. A. Winters ads., The Economics of Sustainable Development, Cambridge
University Press, 1995
N - BRI TR LB : W7 V7 Oy 7Y T REEINGT, 1993 4
NEER - IR RRER TERLRE . 7Y T REEIOREY 7 Y TRFINTI, 1994 £
EdAEI PO vy a VBEERY XT AANDEAT]
fefnfe FHUERIBRZ (L2 RS ¢ @ 21 AR D X7 LA DEHy EWHE, 1997 &
FEMZEATR ThEOREREL 1995 £ 12 A

— 111 —



FEESN TEREORZLENBECHT 2HES 1995424
THAEEREL THE  BERLEN~0REO~®199%6 F8 H 10 H~9H 16 H
FHAREGRL THEO TRV ¥ -85 1~291 1996 £ 10 A 11 H~11 H20 H
A Rk iEsR TIHERIRBIRIE & BEE LE 7 ¥ 7 REFEINFIAT,1993 4
BRG= - NForbh THRE7 Y7 OREMEL HAROEKR ) FEBRS %R $1
 EE15,1995F3F '
ZHRHRE T¥noI vy sy L HARERD S¥HE,1997 &F
T &E—R) TRESfio®Z FERE) FERFRERSEBEHM,1996 4
WTFE—R) TREC BT 2 BRBERSTHGN - BHY A7 LAOREIET 20550 ERRFEFE
R B, 1997 |
MR - BAF— ) TPEREMNED $EERE,1995 &
BOA K TRED 7 O PEHO T D71 RIEEHHHRE,1985 4
FR K - ARREHR PRSP EREFEL B AR w1992 F
the World Bank, World Development Report: Development and Environment, World
Bank, 1992 |
the World Bank, The East Asian Miracle: Economic Growth and Public Policy, Oxford University
Press, 1993

—112 —



RI, GNPYLN-—RZANF—HRERU LRSI RO EREER

(1992%F)
GNP %72 ) —KT AL X¥—il R Grn=
(BahisIE b > /10075 F ) it G(I}J‘J“F%?)‘{ﬂnl‘ ‘/ﬂ;{g‘gﬁﬁlﬁgﬂ

P& 1,445 _ 1,493
I8/ 816 §21
#*E 403 321
Bk 151 117
TZ7NIES | 442 364

B 337 263

RE 504 | 483
BH OECD 250 " 186
I S35 404 328

(%) ’EDMC/:.#-_I_L«%'- LN Y (199598 5 pp. 219~220,
A5 ABE O prov sy i gy

C IFLF-ZHEBERICSIIEE - PR

=2
SEBIE, TRLE—EERBG. SoxbLERI
2 %7 AV b RE -5
Bx HE - Bx HE ax hE g% @
(1985) (1987) (1985) (1987) (1985) (1987) (1985) (1987)
EREEEY| HoREH WHS R WwRHZ R
R (10001) (10001) (BRKWh) | (BFxwWh) (10001) (10001) (100058) | (10007@)
97.524 43,860 535,575 | 495,980 76,725 186,250 35,393 58,030
(100) (45) (100) (3) (100) (243) (100) (164)
S’%x . o (Tcal/1000t) | (Tcal/1000t) | (TcalMil kWh} (Tcal/Mil kWh) (Tcal/10001) | (Teal/1000t) | (Tcal/1000boxes) | (Teal/1000boxes)
=1 ‘ %mit i Y 12.596 1910 3.520 1.279 1365 | 1.842 8.905
% TANEER (100) (256) {100) (184) (100) (107) (100) (483)
IaNF-HE .
|8RELY | 0.277(WTcal) | 3.586(VTcal) | 0.182(UTcal) | 1.769(vTcal) | 0.102(VTcal) | 1.472(vTcal) | 0.627(VTcal) | 3.275(vTcal)
S:LEEY {100) (1295) (100) (872) {100) (1443) {100) (522)
(SO:UTcal) '
wpr Gl [TRILE—HE  AXBRSVHEXEZNR) GAE#BTRERARE) Oty /5L, BEDGEHREEFHEEIL. &

BRI (199485) 15, PEONSTYLE, PERMEE (19945) 1K 07,
0 () miz. BrEIOSLE, WAL AR [27 poy ey 318N,

~

— 113 —



5.0

0.0

25.0

0.0

A/ TS

15.0

10.0

5.0

0.0

20000

18000

16000

14000

12000

10000

e TR P

FEAAAC, N -

8000

6000

RS

T,

RSy

1000

2000

ghars B2

| GDP fiiz % h SOx HUE(1991 )

-
a
-~
a

i

(BOBYALvi L
(06

X2

IR

a
A
=
b

EL&"

1422 49

® 3
3
N

\

e

=
¥

AnL
(B06).LAS)
ALy L

i
N

(RO 4V,

KEOMM - TANK —~F—FR=2 kL)
Hi % : OECD Environmentat Data 1995

0.1

I

e

Ll —¥

25 2 6

Yoo 05 05 04 03
_._E_._.m_._m_._ﬂ_‘..n_._n_b—_‘_—_._—_._—_.
S
NN

B it

a.5

3
£

2

N

(H06)x A

0.2

W
1
|
S
N

BRI S D SOx HEH B (1991 5 - 1,0001)

Ang—ik

~
3

KEOTRMA TR NHF—TF =GR -2 kY
% OECO Environmental Data 1995

153
162 900 1.4 '

‘_E*El Mmoo 2}5_3 22 B 181 165 g2 77 56 35 20 44
¥ A Y Y mooHoMN N X% % > » 3
PR EYLEYELINYIL G
¢ 3 ¥ 2 % ! ¥ S % fo2 Eow o
g B S S SR AR s RN
gﬁ 38 3

g 3

X3 FEE®D GDP ¥fiiyHizh CO B E(g-C/ FL)

RN

R RN

S50 : BIEE144 1990.8 BUARARR@RAT, BELEHH M 1990, BT F T X 1989
I - \AR[16] & b &#

— 114 —



»~NIRIB

14y

9l

81 -

G661

rAr: ———— ___—
£l

T

000621

#9661 B LB L EE ¥ H

EXHAS[YQd00E S —— B —

v66L €661 2661 1661 0661

£0.86
£8LE01
0,160t

€66S11
LeLect

6861 8861 (861 986l G861

¥861 €861

: 81 ____ __4_ : .
. mP. pe ) | .
! . 90’ : .

F-.
19’/

L66¢6

V€696

HAHOBRH—X 1L TOED vE

RQ60L

LELL

8v'el

0861 8.6l

€6'Gl

00002

0000t

00009

00008

KIKEREIQ L A

000001

000021

.0000¥1

—115—



1995 &N

1994 B

1992

- 1991

1990

1989

fos8 [

1987 BB

1986_f?~um”'
1985 [
1984
1983 §
1980 B

1993 E

5. EDTHLF—HRBROME

0%

40% 60%
[BAER BEH OXRIR OKHRE |
i g b E R 4E B 10964

— 116 —

100¢



02,

oy

= QIR

08

00l

oct

g

3966 | Bty 42U b B

B E B I F M B
OB E I K om

B Tt M M B
T ® MmO T

=.
2

i el
X
B Z o

g egz e

8c e

Gt e
. 8Ce

e

GlLy
GL6Ygz7)¢

GG e

80 ¢

(8B

0l »

EHHAXOSHYDEFRET ¢
BITHETE

(FGS66 L EHEHXOSHATHEFFETIBRIFETOIAWE o

0001
0002
0008
000t
000G
0009
@
000L
0008
0006

00001

0001t

g1gy 000¢t

— 117 —



19.¥

B2
1509

Fess

T 4

0089

_ 7661 HH LYW BB 3
OTY —>f—L—X0kT FHEOTN

~NLE 28
BAEET

ﬁa%o@ﬁ%e@%ﬁ LE

1L£0¢€1

74
B

NN L
N

00005

000001

0000S1 3

000002

000052

00000¢

—118 —



& H B

%0 %f

%01

%0¢

%0¢€

%0v

%08

%09

%0L

3066 1 HH ZEE G i H

[ EFYO*osET ¢ EMHOOSETA|

I . 5
¥ OB 8 E B WM OEEEBE B E B 8 T B E
B B xR S EEXTHETREB®HM

0% 84y 3 B G e
«m \.m fc
i ¢ Ll g; g6 = l 61

£2
yol e Yvle 8¢

i %0¢€ &

%y o
%y &

%€ &

FFYIEAEHOSETOEHHE 8 B

4Zce

%VG &

¥9
89

L

16

86

01

Evl

<
(=2
RL A

001

1 0¢i

oyl

091

— 119 —





