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Ecosystem health assessment of Xiamen City: the catastrophe progression method
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Abstract; In the context of large-scale and rapid changes in coastal city ecosystems driven by recent urbanization, this
research evaluated the ecological health status and trends of Xiamen City from 1996 through 2006 using the quantitative
catastrophe progression method (CPM). The results show that CPM has less subjectivity than traditional methods in weight
evaluation and uncertainty in estimating the standard of health subjectively. The ecosystem health curve of Xiamen City
displays its first inflexion in 1999, which can be attributed to the large-scale and profound ecological disturbance from major
projects such as sea reclamation and deforestation. The projects overstepped the ability of Xiamen City’'s ecosystem to
ecologically remediate the disturbance. The second inflexion of Xiamen City’s ecosystem health curve appears in 2001 due
to the significant strategic transformation from its original island-based configuration to a new larger bay-area-based eco-city.
CPM captures short-term changes in Xiamen City’ s ecosystem under rapid urbanization, and provides an objective

assessment of changes in Xiamen City’s ecosystem health.
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IAER , A BRI RPIA B B B AE S SURET B s Y FEM AL PR SR BET RS
(8 MR DA S RES) RGP JEN SR . BB RTINS A B2, R
EBRR BRI ZBEFTIN ZRE, BEHRRITAN IE 2 2R BRATE B0 ik & xt
AT REMEL AT PRI R MU AR PR O P E LA T REITIR o XIFH A
AL AERTEE RS T IRGURPT R PR . ST B A, ST AR S R G R PP BB A7 T R B,
RE A R —BPF G, FERAEA 3 £ (1) “ER7RSIFEAE R E RIS R0
A RBE—BER Y . (2) I EAEN EMEE, KRB TR0 RE WM Rlaetk, (3) IF
WILRIRZ RGFAREHERIZ 8, Nortn , Costanza! ™5 A ARG R B S8 M 200 555 B, Bl4:
BRAR AR THEZIELRE, REZIRIF TIHRAE R, SRR - EBRRAGHE -BER
FAENERTES RERERFER , BN RS RS POR R X U X, R &R
AKOFRIBE BT AR S AR 2, SHASTREASER LS ER RN BETERE™;
(e i ARA I [B] | 3R R R AR S TP HAE AR A SR S U Y 2R | FE SO T BB D b, 7R A
BRGMREN SR RN AR H RS N —E", REN— N EF RN S S
BEANRRRARGEWMIIRERI R . B, POsR AL X U A X A S R G R I 28, A 3
ARG PRI R v SR AR R R B SN A P S AR B WL A RE N I BIIREAE o X IE B AL
AP R

ET Mo, ASCK B IS SEM B S AER , BRI BT ES R R ERI RBREE , 2B R Z A
SR LR XE R TR, FFRE BT T 1996 ~2006 4F 3 8 BOs T AL S AU M X —— SR 1) B AR AR R e A X
FORZS, @A P 51 B HL B RATERI R REH T T 00, BOVE I P idm T BN IRMAS AL
SRR BN
1 RTEFBGREFRZEE
1.1 RAHS

RAR GBI B LA f2 22 28 #8 ( Catastrophe Theory) , IR A h8 R A KA I EIL A 1B BA
B, it R T B R AR SH LGS EY S TR SR, REEBHHAN SRR RER SR
o FRECELREHERER v SRELE « MBRRET N, B V=V(x, v), RAMHBILRSMHEH A
REBH BRI =R, B RRTERAEER=RKHL—0 XL, LToXEFRENTRESESREE
HE A, B —FH RS BRR RS — RS . MREE RN 1 fn, S RBAHS X ETR T RE1,

£1 RTHEMMAXAR

Table1l Correlative formula of catastrophe models

s JEHER s A B—AR
Forms ol Potential function Bifurcation set Normalization formula
control space
& 54 Fold 1 V(x) =4 +ux u, = -3x% X, =y
225 5848 Cusp 2 V(x) =%x4 +%u1x2 +uyx u, = —6x% ,u, =84° Xp=Ju X, = 3/u2
3
= —642,u, =84%, X = u, X, = Jug,
e B 2878 Swallowtail 3 V(x) =Lx5 +Lulx3 +Luzx2 +uyx “ Tt =58 ! B P z
5 3 2 u; = —3x X = @
825605 Buttertl 4 V(x) =%x6 + %ul 2+ %usz + % ug = =10s% ju, =206 X, = J/u X, = «3/ uy
utlertly 2 u; = —155* u, =45° X—y_X —\5/_
Usx” + Uy 3 s Uy = 03X, =

1.2 REZHE
ARG HIE W BEA IR I TR 7> RN B I BUE & RGUIRAS & 4= R K FOR M A
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BRI,

METEM BRI, YEAN ERIBIRCREEE ) B HF 2 N TR (EHZE o) i, WEEHZEEREE
EREHITHY , BEEISNS u, MR BRI u, , R ERIEXT N R SR 5 NE R, ET v REBEERE
RARERTIHRDIZEME vo FIHE, H LEEBHRER 1.3.4 N TERIBHE, T2 3RETTS R Wik
RAEENTE, MR NSRRI T RIS ET 4, FABEF R 8184,

HEAAS XEFBEASREHTIN 0, 3R EREEZH AKX (F 1) TR H—AR IR
BEE—WARESEERANES, —TREZEFFEZMEHZE, AIAHE—ATEREE BN £
NREBERE (%, % X335, ) o ARICH BB GEEIB PR A A0S M, B x, (5, x5 2, R BEAE D R A RS
{8 =,

& LR, RARREE TN BTN S BRI AR, X SRR R EEEE T #E
K RAEEL; JRAG BB AL S AN M R AR — A, B SRR EHENREE
2 EESREGEREITM
2.1 IBIRERMHE

FA SRR MEGE D REEROEE , Hancock EALEELRINNBTTESREERNC
FEUT 5 AMEpgoeeer!,

(1) B A DO BHER , G5 Bk OB 22 2 m AR IER ;

(2) WX R, S S AL PR, EEIREMAE R (BT 25 KRRk
51) A e ) K HAE R e B RN 2 B (HETES) ;

(3) AR E , G AERE 38 KR A5 K HEA A Bl A H 5 SC B ;

(4) WA RAEEK K TENRSBRFERNEE;

(5) EYREEER, SRR REMEYZ M,

ERIM R RBRFHASE TR RGN LEER BRAEBARAZEZRRE, A LU0 ST Bl
ARG R AT AR ERER, BFNBRT X —KZ ARE SR U POitE—
ZF—BRESEDSRGE WSHEB AR, BIASHEE RIS REBBRIPMIERE R, 18R
TAESRGERHNRBERARIESHERE MLSLF ARG, RSN T ARNHENRIERSE. 5
AMEFRFRERE , B F— 8 R A T RS R R R BBk R, W 8 AR AR A HHE.
BAHMEAAEERAER B L IEAERE, UG BEERE FNBEE . AREP R OB SRR A
HEAARRE Y 2R TR R SR RRA T AT R RS, WA OO B RIEARH
EEH, BUERYENESRERFINMERERRERE 3 MRS MER M4 NMRFIER (£ 2) . &R2CH
Fi SPSS #4458 BB F AT B9 HRAE, TRBR T 24 NER WREWER, E T RETEMIEER (K 2),

AT KA Delphi £ FAT ik , A E SR nEEMRNHDT (R 2) .

2.2 RASBEINME
WU, AR M E NS RARR N8B R LR R AR 1 i,
2.3 M RARERIRE
BT RBEEHEH AR S, B TR E RS, BIRSURZER/N, 5 A5 LR ETEr

@ Hancock T. 2000. Urban ecosystems and human health. A paper prepared for the seminar on CIID-IDRC and urban development in Latin America,
Montevideo, Uruguay, April 6 ~7 2000. http.//www. idrc. ca/fr/ev-8385-201-1-DO_TOPIC. html

® McMullan C. Indicators of urban ecosystem health. International development research center (IDRC). http://www. idrc. ca/fr/ev-3459-201-1-DO_
TOPIC. html. 1999

® Durga D J, Minu S. An urban ecosystem health approach to make a cleaner city and better health in kathmandu, Nepal. A paper prepared for the
world congress of public health. 2006
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£2 FENETESREERTMEFER
Table 2 The indicator system of Xiamen City’s ecosystem health assessment

I RGE(HF) TERGEF) W25 V F i8R ViFHrIER VIHEF
A EBIRRA(2) B AEYRE (2) 1 A RRE CRERR, % \% 1
C,HMEER(%)
2 it GERRPXERR(%) % 2
B, AR (1) 3IER CmT = IR A 1
4 Cs AT RE KK FRATER( % ) \% 1
Co TR TN BRI K B ISR R (% ) \% 1
5+ CBAMPHETRZEHE (g-hm ?) \% 1
Co AT E LI & (g-hm )
6 s Co32IE T4 5 P-39{H ,dB(A)
Cop KIRFRIG IR FH9(H , dB(A)
A HEEFRG(D)  Byita (3) T HEERE Cy BHERREL % 1
8 M a%E Cp RV FR(% )
CLERRH \% 3
9 EALBHE Cu ABERER (m® - A7) \%
Cos FAFEARZERHWH - TA )
Cis B SRk K ERR( m’ )
Cpy K EHBRK B (m)
Cs NBIALGHER(m® - A7) \% 2
Co ATBEHZH(%)
10 BUNEHE Co ARFER ZSEHRRHE(%)
B,&% (1) 11 &5 Cy A3 GDP, T T
Cp, GDP FIGFIEKIR(% ) \% 2
Cys EEFF=HFT MBS GDP HLE (%)
12 BT Co BB ™18 5 GDP LB (% ) \% 3
Cos RATEATE 5 T BPEILE (%)
13 ZFFHE Cos RETR B R B (WiAREE ot ')
Cop KFF R R (m® - T ) \% 1
Cou BFFHE (T -km?) \% 4
B AR (2) 14 AFH{RER Cp AR BRRIEK (%)
Cyp A AT, & % 1
Coqy BULFET- %R (% )
15 ALHF Cyp FIIHFHEMR(4E)
Coy FATER RSN ™) \% 2
16 A28 Coy FATHBRRMAEK - FA ) \% 3
Cos B B GDP Lbf(% )
A, INRRERS(3)  BaIsRER (2) 17 ok Cas TAVEARATHIRER (% )
Cy EETEKALEHR (% )
18 BX Cyp Tolb —SRAUER BATHER (% )
19 BE& Cy TV B RLE A FI (% ) % 1
Cop ETE DR T F AL AR (% )
B, IR E (1) 20 ¥4 Cy BRHEHRHE 7 GDP LL4( %) % 1
21 §# CoERBIEHEEHIR(%)
Co BRMIBRETHENE(%)
22 BRET Cyy RIAMRIRE E S5 (%) \% 2

HEFEHREE i + 1 REBIFNEESR/NTEE  RFTBIAMWEEM(i=1.2.3.4) The indicator of Num i + 1 is less important than the indicator
of Num i in ranking (i=1, 2, 3, 4)

I System(ranking) ; I Component(ranking); Il Catalogue; IV Ordinary indicators; V Processed indicators; VI Ranking; A, Eco-environmental
system; A, Socio-economic system; A, Environmental control system; B, Biotic community; B, Natural environment; B, Society; B, Economy; B5 Human
health; By Pollution control; B, Environment management; 1 Habitat quality; 2 Biodiversity; 3 Air; 4 Water; 5 Soil; 6 Noise; 7 Life quality; 8 Social
stability ; 9 Public infrastructure; 10 Government management; 11 Economic ability; 12 Economic structure; 13 Economic efficiency; 14 Population health;
15 Cultural education; 16 Social welfare; 17 Wastewater; 18 Waste-gas; 19 Solid waste; 20 Fund; 21 Management; 22 Educational Propaganda; C;

Coverage rate of city green area; C, Coverage rate of forestry; C; Coverage rate of natural reserves; C, Air Pollution Index; C5 Qualification ratio of surface
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water function; Cg Qualification ratio of inshore function zones; C; Consumption of pesticide per hectare cropland; Cg Consumption of chemical fertilizer per
hectare cropland; C, Average of traffic noise; C,, Average noise value; C;; Engel coefficient; C;, Unemployment rate; C,; Gini coefficient; C,, Housing
area per capita; C,5 Public traffic vehicles per 1000 population; C,¢ Area of water supply; C;; Length of sewage pipes; C,g Per capita public green area;
C,g Coverage rate of park; C,, Ratio of public’s acquiring and participation in policy-making; C,; GDP per capita; C,, Average annual GDP growth rate;
Cy; Fixed assets invest per GDP; C,, Tertiary industry production per GDP; C,5 Gross output value of high and new technology per gross industrial output
value; Cys Elasticity ratio of energy; C,; Elasticity ratio of water resource; C,3 Economic density; C,y Population natural growth rate; C,, Life expectancy;
Cs;, Infant death rate; C;, Average schooling years; C;; Average number of undergraduate student per 10000 population; C,, Hospital beds per 1 000
population; C;5 R&D expense per GDP; C;¢ Industrial wastewater effluent compliance; C;; Rate of domestic sewage treated; C,5 Rate of industrial SO,
reaching the discharge standards; Cg Industrial solid waste comprehensive utilization; C,, Domestic garbage treatment rate; C, Environment invest per
GDP; C,, Rate of cleaner production audit of key firms; C,; Rate of circular economy training of key firms; C,, Rate of citizen’ s popularization and

participation on environmental protection; T~ [F] the same below

Ci1Cs C4 C5C6 Cy C11C13C1a Cig | C2a C24Co7 Cos Cz0 C33Cs Cag C1Cas

AN— ~ s\ ~ J H_j g

R R VA 2 T LRl e AR PSR R EHER
Cusp Butterfly Butterfly Butterfly Swallowtail Fold Cusp
B B, BQ By Bs Bs B,
—~—— ~ —
St e Rt
Cusp Swallowtail Cusp
Ay Ay As
N 7
T~

MR 1A R A REREE

Swallowtail— The membership degree of Xiamen City’s health

Bl EIBiESRARRETA SRR

Fig. 1 Catastrophe progression model for Xiamen City’ s ecosystem health assessment

EXPEITZR L V47 BT R . DR RE BB R RBOE S EAHE, MARLEXNE LT
B H LA G, R R YA E R A ER X8, 1R Bl R REE R

DT BOR R, AR SCHR AN T BB R IR R R A EHRTR T, BURZE R R X R R B O <,
MBS 3, SRR AR B RB WA o TP IR MR 2 IR 2 A B T AR AR A RR AR A
FRILGE, MBI R HE A n X L G R X SR8 BE BN 0, (%, =0/0.2/0.4/0.6/0. 8/1 ) B, i R ARG H L AT
HE, TRIAEBRBER y,. WHELREFEIEELNE LT NFRIEE, B ERBETEBINR
BRBIERTEAT FRARE R 3.
2.4 JRIGTE KL A

FRIGEERIR (BT 25 R X AF 4 (1996 ~2006 4F) s (E T3S R EIR SL AR ) (1996 ~2006 4F) 5
CEIMTKR IR PRI A ,2002 48 (IEEE B B SRR BT ES PR E) ,2006 45 (&
FIMTFRSEAR Y + 27 LRI 2015 4558 B A7) ,2001 5 CRTI AR AR B A AR ) , 2003 5 (T 3T B
RRLRI 45 (2004 ~2020) ) ,2004 5 15 RERBEERI I SE Ak

TR B TRAL BRI SR R X0k SR B ML, B4R U A (BB R LA 18 A ) HE SRR SR R A K L
(1) s A BHE R (BB NEIF IR IR ) HXTERRBE AKX (2) o EIT BT ERRGE A E AT REE
THE P B RS MEREA T R il B 3 L DA

X = Xyin

_ xmin<x<xmu (1)
Xmax ~ Xmin
Xpax — X

f X min <x <xmn (2)
Xmax ~ Xmin
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£3 FEETESRERRINSRGE
Table 3 The grade standard of Xiamen City’s ecosystem health assessment

£33 R B AR Catastrophe progression method

Grade Health condition General value BB Total value A, A, A,
1 1R{&ER Very health >0.8 >0.99 >0.96 >0.97 >0.96
I {85 Health 0.6~0.8 0.97 ~0.99 0.91 ~0.96 0.94~0.97 0.91~0.96
m TP {8 Sub-health 0.4~0.6 0.95~0.97 0.84 ~0.91 0.90 ~0.94 0.84 ~0.91
1\l A& Un-health 0.2~0.4 0.91~0.95 0.74 ~0.84 0.83 ~0.90 0.74 ~0.84
v A Morbidity <0.2 <0.91 <0.74 <0.83 <0.74

A, . EBIFBRS eco-environmental system; A, : H2EFF RS Social-economic system; A, ; IFIZ A5 R4 environmental control system

2.5 THMIERS5

1996 ~2006 £ 1T A S RS @R FEE (E 2) N:[0.867,0.910,0.930,0.949,0.937,0.931,
0.948,0.967,0.968,0.985,0.988]

(1) BENBHAESRGERBEELRE 1 M S HITE 1999 48, HIFH : 01996 ~2001 4E 51K ik
BT HRE, RIHFERELTEE ANEEER., T AHE EBRKMEA D T EMER L X IRE
1996 ~2001 4E Ry AR R 12.75% 21.42% 1.96% 3. 18% ; 3t 22 % ARG {E R 3B Bt iy 1996 £
0.768( V&) ¥ah 73] 2001 4F/90.845( V) . QBB I BT HUBER . HRRP X BEZ RIS
18 B 1999 4EHRE 342 (9 T I, 2001 4RI ARIEE 11a SR BIRME - 34.90% 6. 79% ; L EIRT UL ToFF
B BT LB 35 R T AR BT B . ORI T AL SR i 55 — AN 38 R BRI T % SR 5 I Y T B
TR ENGRE o B T MR EE R BUE ST 1999 4EE TR I8k
IR EARAR I 2B s TR HT 1999 ~ 2001 SEAERBRAWARIL 5. 74% o BABE I TREHMBIE, LHE 1999

~2001 4E &), JB 1M BALEET 9 AL B T2, e S M A B 5A 376. 98hm” | 35 BLE PR IR VD IR M SR 38
RE TGRS RN, BRES ANPIRZRR 1999 ~2001 4E 8, i3 5 5%
A TE TR K A RUK =758 15 o4, 57 TR B B9 & oK s h &S m, 5| R B 1EE
AREBR ; A AHEHEMRD A G RN, R T ENE R R, @F 8 1999 ~2001 48], FFEFHE S
GDP LB 2. 8% FEZE 2. 2% ,AF B %5 12.31% ; Tk ER G SRR T RIMR AR E K12 52K
R FENUN 1.28% 1. 38% ; FEE AR RA R B4 T ANV &%, FEREDEN A REXR K
BE. ERENESTHREEEE TERREAESFBERS . BRENESTHRREERREEH 1999 4
B 0.872( M%) BFEZE 2001 4E/90.736 (V) s AR RGBREEERE 4a BE EFHE T 1999 FHBTHE
1A, f R B B phy 1999 40 0. 949 ( V4R ) B ZE 2001 419 0.931( VL) o

(2) BEINEBHAESRGEERBIELE 2 M A HITE 2001 4, BREFEEEL FILBRAEET
“EHAHFE” BATRBERBEEER T B IHESSF RABRWFE L. BRATEWHAEZR, R
B HPTIR H 2SRRI ARRB NG T RN, BMTASRGEBRETEZHR, XHBELXT,EIHWF
2002 4E1ERAR I SHE T B8 S BT Mg R A ST B KBRS . T T AR AR
AERTIRE R R o AR AL IR T AR AR Y R RE R K R X K BRI R
BIREX K AR R AR AL E R 5B =7 = E & GDP L KB IR M R MR B HK G GDP Ik
BlIEFAEIE I, FEAERTEREBRALZE TG T 2001 FFEF, ASHELTEREIRENE: &4
FRGERBER R LS, H7E 2001 FEMR T EAEE RTT AT REERREE 8 1999 £ 25
TREEIBI4E)S, B 2001 4249 0. 931 (V4R ) &5 B FH 2 2006 4F490.988 (T 4% ) , RAFFKEILIMILR] T HREH
THAERT, BENAESREEY PR RS R, BRI R B A S R B REE

(3) BB ARG ERERALE FTE {B7E 1999 3 2004 4E R HE K. MR IE 2% i AR g
B Z AT % LR B, RS 5 S AT O B R A EI B B .

hitp : //www. ecologica. cn



6318 £ K5 % K 28 %

BT ARG ARSI R SRR

Xiamen City’s ecosystem health Eco-environmental system health
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2 0.8 076

= [ L 4 V
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2 1996 1998 2000 2002 2004 2006 1996 1998 2000 2002 2004 2006
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° r I 1.00 I,
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B2 1996 ~2006 4EJH T B RER AT RN BEITFAH
Fig.2 Relative health assessment of Xiamen City’ s ecosystem and all the subsystem from 1996 to 2006

I ~V: U4 Assessment grade

3 HAigHitie
3.1 MBRRTAESREERITAN T P AL AT R E B 0HE BRI BT
TR PR AT LT 30 T

(D BARBEL ST ER RS X R IR B SR T4 X RIUB ST, I 358 L IR At 5 i e
FREY EZ A B B3 T , B RBBSEBEWIT . BRI LR RERN BRI IR RA LR 2
WHIFPUHEIR A R, FREE PIP LB R A WAL, (B 728 & BRI A R RSk EE. SOBHTA A E T
SRR R LA R T BN T BB IR E MR G TR R, Bk T RS ST — I
[Fa R 5[] b P S A M S A B ) S B B A s R SR B S v A B (R A v (L R R B R
Wt o RA O PR TR RO PP ok B RE AR, SR R Bk (RSB 184 B B LR B & HE B ) X4
RAEE, —ERE b T AORA

Q) BEBASYT  BRITAE BB I vk B BIS Bl — BN Bs R DTS M4 BB A B4 B9
— 1803, M BB T L R BT R HCRS TR BAE , FHREAIZ I Y E, B
FRBE SR H AR i A P AR AR L B R R AR

G)TFNERDYT B TERTF R BB PP R 20 T 01T A S R R IR PRI AR AR P ) R
P, BT T ISR OU T XA R RAE IR o B IR FTBOMITE 4 5 AR B T 4 3515 B B S B
BEELTRSBOFE BABD, I BRI RO R KRN, XFHERBOVA R R, BlF
MR B AR iR R B SHL, 2 BIRA R B 5 ik A4, DUE BT S R 2 R . BRI L
FIRAL— BT R BB X AR RAN L (H, R RHIE T WAL, TP 45 R 2 5 IR rp Je X R B 2 40
RIS R Tk B S IE AR I EBRX AR SN SRR, BB ET 7k B HAR
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PriE R G RERER DT, TESBH— BT,

i ERTR, SR G B LB S BB T P

(1) FAENE P SRR R B BREIR T AL X A S R RCR S I 2 B SRR, A i
S5 B R . BRI, X WESRIFA B R T A X AR AR R AR B4 B, BRI B R L B BR
REBEAFE o ST IE R — TR R B S BEES , R B iE— N — TR R4
B MW RRENRGEEE" . BT RAEISWEN RBREE, KRBT 55077 15 BT 2 B i Pos g i
Pt X A= A RO PRI AR SRR B AR, B B R BB R T AR S R R BB A3 )
Bl

Q) BRBFNY:  RBREET| X RE RS, 0 T WA B RSN A T EXTFIr &R
WA o R Bh JORe XA A E (H , R K IR In 7R B2 B X AN R E B AR BT HE T , R B H
T AR W s (B BB 58 2 6 B WL, X/ BA G SRR B A HAMAS AR I, LA — 2
T,
3.2 HUEIRT b X A S R GRS AR o R R B B U TE , DL R SRR BT BT A B BR AN 2R 5E R
HESHELL R R R R — IR RGBT MR SRR R, RAERFOERA R, TRTA
7] X 358 [ B B R B S A3 (R A 75 R GRS R4, ISR, S8 LA I ROBE IO ™, s B e s
RO By B S B TR R, R AR R B BB RE oy B . A4 R R i S SR ) 4
SRGEBREBBERENRRZ —, BEIEEERBEREA, B 1955 FLRILHFT T4 50 4 TEE
B BRI 90. 13km™™ o b FHARIK LS E RS, FBAAERY 1a, BB EHAK, HiRAK
I i) R ST A 25 AR G SRR AT 8 T LA %o K PR 7 RS HEA T SE O VR IR A AT, D — B R RR
RSB ERR . F, Z T RBREENE AR GERI AR A dhe R R = A,
3.3 ENERFEEREMIFHEHEETZ —, S5 558, Wl e i s RE R, Z ARG ST
SR, B HOEIR T A R A SBUE ™ o LR VAR, BT SRS L KV O B0 3, TOUF it B
BT LB S AR AR B B B A , /A R Tk bl X B R SR B A R o, IR A B TA A
B | L 9 SRR B T Dy = Y DR T S SR BT, LA R 0 P 2 A 2R I B R B R A L SRS, SE IR T AR A
RO B AT, B AR Rk, B 22 i SA M (S SR S R BOA A A BT PR B
BFEE A,
3.4 ASCEAREFHENEVESREERFN SRR, b T2REIRTT LR PR RS TR
JF BRI ,1996 ~2006 48, W VAR RGERGEEELILHI 2 8, 20 H Z4E7E 1999 F1 2001
4o RN AT X R , BIFEXS T 1996 ~2006 4, B 1] 2006 44 35 REMERUK AT T F4% (fRhR
K MBI 2006 £ BB THEXEERK T, Bt RREEZ IR A, RIFRVDRSH R A
WA, NS5 A BRI 7E R RV B B SR BUBRAR B H 0t , ARIIE A 25 R LA BR T 4 8 300 18] BE /K F o
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