509 B4 5 1 H = 2 Eire Vol. 29 ,No. 5
2009 45 H ACTA ECOLOGICA SINICA May ,2009

&2 i R AR NGB E S R R IR NS IEN

N 1 I, S 2 302 _ 1 a1 3
X M XN FEG T AR, ELL L BRTE LA OB
(1. FEBEREAESIHEIR O, S5 XA SR E R LE=E, L 100085,

2. FEWKAZ R AN LRI EBR V4 710021 53, BRPEA S BN JER 711700)

WE /MREBAES RAEBKPHTAEYOY, T EEE € MR R IRAURYE . EASHRTH AL TR
fili b B MR AR R , B R 43 g o B0 L R AR /N S R A EHEKPHAT T3S, PR REN, 1999
£ 2006 FZ/MRIAES R E TR AL T — R 2K (HIETE m 87 59 77 19 & J& 5 BT SL MR R AR R A0 A3 Bm X PR 3
W B MNRBASREEEKY , BA —E WE A BIERTEN ARG SR BSFEISTEN &8 R, RE LM TEA
RESE APPSR G E BERE T

KW AESREEH /DRGSR BT BRI |

X EHE:1000-0933(2009)05-2675-11 HRELHHEE Q149 CEKFRIAF:A

Evaluation on ecosystem management capacity dynamic of Jiajiyu catchment in

upper reaches of the Yellow River

LIU Feng', LIU Jian-Chang"* , QI Yong-Xin’, DONG Ren-Cai', ZHAO Jing-Zhu', ZUO Yu’

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

2 Upper and Middle Reaches Bureau of Yellow River, Xi'an 710021, China

3 Environmental Monitoring Station of Fuping County, Weinan 711700, China
Acta Ecologica Sinica 2009 ,29(5) ;2675 ~ 2685.

Abstract: Evaluation on ecosystem management capacity of catchment can provide important information for decision-
makers, so that they can take effective measures to strengthen catchment management. The indicator system of
comprehensive evaluation on catchment management capacity was designed and the ecosystem management capacity dynamic
of Jiajiyu catchment in the upstream of the Yellow River was evaluated with the method of analytic hierarchy process
(AHP). The results showed that: (1) the level of ecosystem management capacity for Jiajiyu catchment was low, though it
keep increasing from 1999 to 2006; (2) the develoed indicator system and its classification showed feasibility in evaluating
the ecosystem management capacity of catchment in upstream of Yellow River; and (3) although single-indicator evaluation
and integrated indicator evaluation, static and dynamic evaluation possessed advantages respectively, integrated application

of different methods would achieve more reasonable evaluation results of ecosystem management capacity for catchment.
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B RGBT (ecosystem management) ELAH 10 B & RFE SR H & RIS HER M AL TE RN Z
it IR AR AT G R e e T A AR REE R, HEAS AR NI
THRE i AR A BIA S BT APRE N s s M A 2 BT A U R 2 R, SR K3
ZEE TR RRM LTS KR SRS A 25 R G AR R A BT 2R R S R i M AR 25 45, X
B CRHRBEE FIST I B 1 S5 B B R R TR A

TIREE A B R ATRIAR K XN 50T , X P 45 2 R AT MR I B TR AT R i F R 58 3
AT AR B RS R B, SCBL B 255 AL S IR BERE A B A6t ™™ o 3R E WA BRI A 2
LT GRS T KIKAMZE R ESSEATRE N, R T AP R MEREK . MoK
/N SR B BV BUS B BOR , TR BN TEIA B B AN B B B

PR X FRARHEHIWIRII S R i 7R . S5 B PP BARYE — 12 2 R G R 2 3 20 R R s, 78
GRBEENEFREEN RIEESMER R R REHT AR o SIS LRSS
M, FEAEEAIEMEN IRORBREE P BRI P R B kiR
HERY 2 BRI R BB A S R Y B E AR S  RE A R
SHF 2B LA BREN B THEEISH B AW 2N AR SRS A TN RS,

KHALIR, 5 /NFUR B025 & 438 22 UE S (SR Beas o BT, WIFR =g 2 . W
BASERES TR BTN IREE A AR AN o (B FMEG K TG BRI B LN 5 A R AT
B, A RETE R MU NRBIAE IS S B S R A S E B RN, Fe, Ok B RFSEA RN EITE
T TR A 2R R AT X4 VS BBl P9 B AR v , 0B T 0 7K A AR 4 LA OO 35 T, S Ak S 2 Tk
2 THE RABCE T RS PR, B 0B /N RS B A T FE AR . AE, B /NI ERER B IR E N i
K AR E LI/ NRI AR R R, VPN 1 B AR E DA — B R B R BRI N A SRS s N
BT RESE R R BE T TR

/NFUIRERE B PR FE R AR R B AT/ NI RS &k R BE 1 M ER SIS A Sh A TEAL , Z B AR B/ N IR )
K AR BB, KB RE/NR IS A SRR A S, A E m i & A% A A A SHE Z K
MERRAT G, 7 JE 7= R R N BURER T E 45 I /INIUR FR iR, T3 7=l S5 4 S5 AH 5 1 2
BRI A B o A SCHEFR N AN R N R B X, FF RN A 7S R G B Y

TR RAITEDT ST
1 HRRESREEEENHTITMIER
1.1 HrEXHe

AR /NI (AR 4 106°57702" ~107°0159" 445 35°14718" ~35°18700") v F# + H R PE 4%, 2R Tl I
BB — S, B H R R IX 15km, 3K 1382 ~ 1785m, JIs R 28. 2km” , 4E4R A% 6600t/
km®, B A 0 3692 A, ABj#h 0. 34hm® , Z PR AR IX, AR E A 7= 32,2005 45 A 35711 462
AN AN S FAE 1018. 3 J7 76, AXIBLA A 1200 J6, 4 AT TGS BT H T84+
T BERHBEMEZS FRBEIATEYS RIS BB AR . IR AT O IE BE B TT, DAJK A W UR Ak B2
FA20 BAR , ABGERAE P AR TE S M A BB ok B R IBUR BT T L [F 2 5 014, B A & (X)) Ak
FITRIE IR, TR T —RIGAEE T, BOR2EHEETT R, B RubiEH 7K £iAR, s/ N
BRGEREE RHERNETERER TERIER, R T BENAR LTt &828.

1.2 AR

(1) $5Hpta 2

P BRARRE CFTHRAEE T ok (A TP S RN @R . & ZRIBIES B R E S (NERHS A P
B AR, T T, BT BT T B NI A S R A B MPEN TEAMA R . TR ISR AR N
3R, B B R (—HA80R) EE (ZH 808 ) M8 2 ( =&3650) , WE 1,
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Table 1 Indicators system of evaluation on ecosystem management capacity for Jiajiyu catchment
YN JZ Sub- E £ iy WE BRI
system index weight index weight Data resource
A3 (B1) KYHRA I (C11) HEA4RATI H
. 0.3440 . . 0.4660 .
Ecological Water resources carrying capacity World Bank project
support + #4743 (C12) Land productivity 0.2741 V7 Agricultural Bureau
[E 54754 RE ST (C13) Ability of storage carbon 0.1344 #4475 H World Bank project
Pifh g (C14) Species number 0.0587 {48475 H World Bank project
AR C15) ooegs IR
Percentage of vegetation abundance ’ World Bank project
KEPHE(B2) 0.1836 + RS (C21) Modulus of soil erosion 0.0888 JKF] 7K 445 Water Conservancy Bureau
Soil and water ERMBR(C22) 0.0659 K AR W 3
conservation Modulus of runoff ’ Soil and Water Monitoring Station
SER(C23) oossy  AKEIRFHIENE
Modulus of sediment transportation ’ Soil and Water Monitoring Station
WK B (C24) oo KFKER
Reduction of debris flows hazard ’ Water Conservancy Bureau
BT R (C25) 0as0s  DEM R
Average slope gradient of land ’ DEM resource
s (C26) o RV
Land amelioration percentage ’ Water Conservancy Bureau
B (C27) otias ARUKER AR
Forest coverage ’ Water Conservancy Bureau and Forest Bureau
B3 C31
%iﬁﬁﬂh( ) 0.1304 ﬂﬂ%ﬂ(%iﬁfjﬁ%ﬂ(?( ) 0.6964 ¥4 J5 Environmental Bureau
Environmental Surface water quality index
protection BIRIHIE SEAD S T AU (C32) 0.0942  ¥F%J7 Environmental Bureau
Garbage full treatment percentage
Ak Jr AR BA
:{zﬁjﬂ,ﬂﬂﬁ{ﬁfﬁﬂ&)ﬁ (€33 ) 0.2094 Agricultural Bureau and Agricultural
Fertilizer application quantity L.
Investigation Team
P IR e
HEME(H) o BAREB(CH) 00550 T
Social progress Engers coefficient Statistic Bureau
. eI BA |t FARAT I
ﬁ(,ﬁjj{ﬁﬁﬂ%‘% &( c42) 0.4205 Agricultural Investigation Team and World Bank
Drink water acquirability .
project
P e AN FRATIH
}\ﬁalzﬁ}\m ﬁi(,(:‘w) 0.1375 Agricultural Investigation Team and World Bank
Medical staff per capita .
project
s AN FRATIH
NSIEBTTRA( C44) 0. 1471 Agricultural Investigation Team and World Bank
Road area per capita .
project
1A% 2 550 H IR BE (C45) LELS
, L 0.0444 .
Women's participation degree Women Union
y AN FRATIH
JLEA#’%( C46) 0.0858  Agricultural Investigation Team and World Bank
Child enrollment rate K
project
o = AN FRATIH
9315’]j3)‘( FA(C47) 0.0476  Agricultural Investigation Team and World Bank
Mlliteracy rate of labor force R
project
At e (Co8) oo PR
Extension of agricultural technology application ’ Science and Technology Bureau
GWRIEBS) oo ARIEBR(CD) ooigs ol
Economic ’ Commercial rate of agricultural products ’ Agricultural Bureau
development Al Bk L (C52) 0.0608 Al )R
Proportion of cultivable land ’ Agricultural Bureau
http ://www. ecologica. cn
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EsS
HEN)Z Sub- E ELY S WE  BdEkR
system index weight index weight Data resource
ARABA AT H
E| Fi&lﬂlA Ll (€53 ) ) 0.0207  Agricultural Investigation Team and World Bank
Proportion of non-agriculture income .
project
AN FRATIH
4
;&EA}Q}EW}\( ?54) 0.0282 Agricultural Investigation Team and World Bank
Net income per capita of farmer .
project
PR (B6) 0.0788 WG P BLA (C61) 0.0305 AFUKER
Control and ’ Watershed amelioration spendings ’ Water Conservancy Bureau
Regulation A HITEM A RE ST (C62) HEARATI E B A0
Harmonization between 0.0164  World Bank project and Government Information
departments Center
2 5 a6 K% (C63 P
TAEACHICR(CO3) S
Popularization rate of 0.0062 .
.. — World Bank project
participated propagandization
SRR F L (C64) oot IR
Public satisfaction degree of catchment projects ’ World Bank project
P ERABFEFEREIEFRAFY  The letters and numbers in parentheses indicates the indicator code
(2) PFHr s

HRE LA LT, ASB 58 1 S AT B AR AR R , FRFE IR AT AT S5 B PR o BRI A (RO AR o fL 2
TEA TR ETHE AR b B BIME{REGC RBER) , KEZG KHD HK), — KB HKFH CH),
BT (2 Fak B ) ARAF (1 sk A ) | %R AARHEME 53514 1 [0,0.2],(0.2,0.4),(0.4,0.6),(0.6,0.8),
[0.8,17 1,5 BT L/ MRS AORHE AR 56 SCRREE 2 A, EEER A B vEIN R 2 Tk 3 Fim. (I HR{E
TR & BIAE FR PR U, T8 PR 1 (8 1 U B I HE Fn S R IR DU RR AT o 8 A 3 & ZFI W R P TR A5 48
PRRIALE (R 1) o 7ERfAE HUBHENI G , BUEBCE TR 2% (7] — B A% 132 e, DT 4 LA b B A b B o A B
=, AR RS .

1.3 AR

(1) BAFEHRIFA

HAERRIEM R R G, e B R G — R . nIEFE PR AR T B M E AR, A 2
AT T — MR EH VT BE R RN R E T — & R BT E Z B R B 0 3 22 B — 8 JLAR
R0 A B R T /N T — AR v B AT S R I TR 7 T TR 25 5 BE b R B G AR AR R AR AR IR, BV E X
ML A EHK 2. BAERIE BA B MEER (35 SCRAE ik ) 55 B VR MRS S RV Bl SRR A, BB
AR EAL ARIFTT AR 5 AR E/DRERAA R F HAT R, 2 TH .

(2) A VEN

S AT /NI P R L B TS (B A K/ N R /N IR B 2R B IR L, AR DU 35 4, Z 8% T /NI 25 6K
SR FEBRE] BN R AD HREE N o ORISR BT R BN FE AR PR 45 R AR — R R PR B S
IR/, B B/ NS RIL . SR E TP A MR MR 55 TR X LSRR S, BT R HE R
ey W5 SO VA N % VR N N 7 e 2l ) = e o L 8 = 7 = M e OB - 3l w0 8

(3) EA MBI TES

FEVRTERE— M REFR R AME , TSR FEAS R AR BR8] 1) &5 R AR fLE, WIFR A Zh BME . B TEM A FE
A4 AEVEY B B A A AR T T 3E, AR R0 X (8] R FR B 43 A 1 O s B i B 2 T8 in 2 IR 55 . S
PEHY N A AT AL - B A EAR PR3 i & AR AR L3R, R R AS Ak 1 JBE B0 45 AR b o A 1 10, - 3 3 i
BR B/ MEtE, PR R R B/MERE , S BIEREEEE,
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1.4 BmokIES5RE

RIS R G A E B EAR AR R MR AL U/ N EER & PO DL A 3a TP 1 R, AT i
BN RIS S BB R (5 B, K R AGR I TR AR S5 o {H 1 T AR R R B S At AL

R T SRR Y BT B B R

R2 ATIH KEIRFMRBERPEEREIR

Table 2 Classification for indicators of ecological maintenance, water and soil conservation and environmental protection

PEHFE RS Index

FaR4a XSHE 2 b Classification of index value

K ¥ AR 4R )7 Water resources carrying capacity( m’/person)
+ Hi4E 7 /7 Land productivity (500g/667m? )

[ 454 8877 Ability of storage carbon(t/(hm?-a))
YFh g & Species number(No. )

H: W) BE 45 BT Percentage of vegetation abundance (% )

4 45l %X Modulus of soil erosion(t/(km?+a))

AEAZ WiAEEL Modulus of runoff(m®/(km?+a) )
AEHYPEEL Modulus of sediment transportation (t/(km? -a) )

VA K E VR FEEE Reduction of debris flows hazard (level )

B EHI 3 BE Average slope gradient of land(°)
VAP Land amelioration percentage( % )

328 Forest coverage(% )
3K R85 i B K P Surface water quality index(level )

BRI IS AL B T A
Garbage full treatment percentage( % )

4 FIARHE it B8 BE Fertilizer application quantity (kg/hm?)

[0,1000) ,[ 1000,4000) ,[ 4000,7000) ,[7000,10000) ,[ 10000, e )
[0,100),[100,400) ,[400,700) ,[700,1000) , [ 10000, « )
[0,10),[10,20),[20,30),[30,40) ,[40, )
[0,40),[40,60),[60,80),[80,100),[ 100,00 )
[0,20),[20,35),[35,55),[55,75),[75,1]

[8000, % ) ,[5000,8000) , [ 2500,5000) , [ 1000,2500) ,[0,1000)
(100000, e ), [ 7000, 10000) , [ 40000, 70000) , [ 10000, 40000), [0,
10000)

[10000, % ) ,[7000,10000) ,[4000,7000) ,[ 1000,4000) ,[0,1000)

(BAWE, AW, P BIRE, ZEAMIE , #36) (non lessened, little

lessened, average lessened, more lessened, most lessened ) [54]
[25,»),[10,25),[5,10),[2,5),[0,2)
[0,20),[20,35),[35,55),[55,75),[75,1]
[0,20),[20,35),[35,55),[55,75),[75,1]
(V, V%, M2, 3, 12%) 1)

[0,20),[20,35),[35,55),[55,75),[75,1]

(700, ),[500,700) ,[300,500),[100,300),[0,100)

®3 HLHS SFRRNERAREERIR

Table 3 Classification for indicators of social commonweal, economic development and management regulation

PEHFE RS Index

FEhR4s X E 7 SbrifE Classification of index value

B IR Z B Engers coefficient (% )

R FH7K %6 U5 AT #5451 Drink water acquirability(min)
AHIBEYF A G B Medical staff per capita( Medicals/1000 persons)
JE % BE Road area per capita( km/100km?)

A% % 55 H (F2E Women's participation degree( % )
JL#E A %3 Child enrollment rate( % )

3580 11 3CE % literacy rate of labor force( % )

A Fi ) BE Extension of agricultural technology( % )
A7 7 b 2R Commercial rate of agricultural products( % )
W] #fHs b . Proportion of cultivable land (% )

AR HE A Proportion of non-agriculture income( % )

A A4 A Net income per capita of farmer( RMB/a)

WG Z A Watershed amelioration spendings(10* RMB/km? )
£-%BI 1P JHHE S Harmonization between departments

E BNy &S

Popularization rate of participated propagandization( % )

PAKT/IN RS H R

Public satisfaction degree of catchment projects(% )

[59,%),[50,59),[40,50),[30,40),[0,30)
[50,),[35,50),[20,35),(5,20),[0,5)
[0,0.96),[0.96,2),[2,3.8),[3.8,6.6),[6.6,0 )
fo,1),(1,4),[4,7),[7,10),[10,% )
(o,10),[10,20),[20,35),[35,50),[50,100]
[0,40),[40,60),[60,80),[80,98),[98,100]
[35,0),[25,35),[15,25),[5,15),[0,5)
(o,s),[5,10),[10,30),[30,50),[50,100]
[0,20),[20,40),[40,60),[60,80),[80,100]
[0,20),[20,40),[40,60),[60,80),[80,100]
[0,60),[60,70),[70,80),[80,90),[90,100]
[0,1000) , [ 1000,2000) , [ 2000,5000) , [ 5000,8000) ,
[8000, )
[0,2),[2,20),[20,40),[40,60),[ 60, )

(TR, A TR UM, A RME R, K PME
{HR5E 3, K2 P9 ) (worst, worse, average, better,
best)

(0,5),[5,10),[10,30),[30,50),[50,100]

(0,10),[10,20),[20,35),[35,50),[50,100]
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X R RAE T, B SRR R A AT BUX SR B M Ge Bl , A B A2 /NI SR A
TR HI, A SRR AR R BUE R B BRI AT T SE PR i IR0, AR AR T RS AR 4 I - B URET
[T b E A BORE PR ER T T A R BT IR I 2 BORE K SGER T 97K ST I B KGR0 T B9 7K A PR M T
B RRIBURE, LR FAR 5% 3 DX A2 AR 45 77k , [T LA 9 BA -5 THE SRR AT I H SRR /N SUR. BE B i
TNEARNTE , SRR A BRRIR I 1.

2 H#RESH
2.1 BIUEARIEH

TESRAG A ARV B A 2R b, 813 70 AR ME AR T, BRI JE 00 BOARVE(EL. B/ R A 16 4
1999 42003 F=F1 2006 4 F & S PR, 1999 45 F 2003 45,2003 4F & 2006 4F 1999 4 2006 44545 F
PIRRAE MBS AR EAE, A0 AT 1 BT

——2006 —=—2003 ——1999 ——1999~2003 -—=—2003~2006 —&—1999~2006

H AP Static evaluation AP Dynamic evaluation

o]oC” Cl2
063 40 TS

Cc62<" st | SN C14
T

B 1 IR S S AT AR

Fig. 1 Static and dynamic evaluation results based on single-indicator method

TG ARG X B FE T ECR , BV AT A5 232/ s b TR LE S AR B AL TR0 AR, B BRI /N IR
RIS SR ILE 4 PR 1999 4 REBMEIRAL T— B B MR 2 X 18] b, 0 FBe8F LA L DX 8] 48 hR %L
3 AL BIEIREN 9. 7% o IRZEFEIR N EBRER & RE ) GO 88 IR R MR IR R BAMR BB
AFGTE B A AR BT A B REHETE S 5 N E AR R MA RIS/ NI H R R R XA
MR LA 2R AFGA B S R R G 6.5% o 2003 45 RER 48R AL T8 — B =
B[] e, A TG LA BB TR FREL 7 A, 5 BIERR A 22. 6% . WIEIREUESRE , MBS & EH/K AT
MBS . TRZEFEAR A BB o 48 BOM A 338 B T Ao AR DX 18] B 9 4 D LB A 2 28 SRR B A o
3.2% o 2006 4 RF T IEIRAE T HAF \— B2 X 18], 0 F 84 A_E X TE 4R ARE0 11 4, o5 B8 in A
35.5% o MAEPRECERE , TS & HUK VA S B . REIER 0BRSS G BE T B R R 5. 1R
4 X R38R LA SRR FUIBIA B 2 BB AT A /N AU B A R S8R B 5 9. 7% o

BABARBIE TN G RN S Fran . 1999 4R 2 2003 47 [A] KHR 2348 b AL AL B BE 4L T — UK F, 5 SRR AL
i 71. 0% ; #a 22 AR AL BT AR o 7K SR AR B 7\ [ R a3 BE T VAR AR TR B AR AR AR B IR B2 3 A4 Ak
St/NFRIITE R SR, AR TSR LT . 2003 4F 2 2006 44k F — A5 fh i BE M T8 AR B0 o5 B R AR B
58. 1% ; #a 2= ST AR AL B HE AR 20 A 55 1999 4F 28 2003 4E[EIAHIA] . A 1999 4R 2 2006 4F 7 4F 6] i) 22 thF8 b ok
BT — AR B AR PR B G B TR B 7. 4% ;s B ZE AR AR N B R G BE ) RS R 2R ORI T i 2
S8, HRIEE. BR L, ER R R s 24
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x4 BIERBSTMNGITR
Table 4 Statistics of static evaluation results based on single-indicator method

i BAF — i B (5=
e (1500 b (PERBE) (343 C ) (4 3k D %) (s @I E )
(Grad ’1 Grade A) Better Average Worse Worst
rade © or Lrade (Grade 2 or Grade B) (Grade 3 or Grade C) (Grade 4 or Grade D) (Grade 5 or Grade E)
1999 2 1 7 11 10
2003 1 6 14 8 2
2006 3 11 6 2

R5 BERSHTEHEITR
Table 5 Statistics of dynamic evaluation results based on single-indicator method

AR R AR — M ARG BUEIR
A Year (AEAE{L T =0.05) (AFZEALHLE <0.05) (ZRALR B AT, B3R, Ze g ie)
Quick change Average change Slow change or worse change
( Change rate of year = 0.05) (0 < Change rate of year < 0.05) ( Change rate of year < 0)
1999 4 22
2003 7 18 6
2006 4 24 3

2.2 LY

B AE SRR EE IR AN, AT AR i — B AR AR HEIE (L35 3520 5 0 BOt R i B
T AR — AP BR, T A R — BIE AR R S A BN AR 1999 4
2003 41 2006 4F [ ASARIENE, 1999 4E 2 2003 4F 2003 4E % 2006 4F 1999 4F % 2006 4E4% — i 45Hn T34

R Bh A IARHESE, QN8 2 BR

—— [9904E =il 20034F- —h— 20064F =—— 1999~20034F welm= 2003~20064F == 1999~20064%

FAPEH Dynamic evaluation

AP Static evaluation

H: 73X FF Ecological support H: 2537 F¥ Ecological support
0.8
- G R kA
~ _ “] Soil and water Control and Soil and

Control and . A oil and water
regulation conservation regulation conservation

- FRBE LRI - HHE R
gy kg < > Environmental ’I 4 Environmental

Economic protection

Economic protection

development

development

A .
#4325 Social progress #2325 Social progress

B2 ZEEiRtn S msh AT ER

Fig. 2 Static and dynamic evaluation results based on system-indicator method

IR, 1999 AR AR SOHF K R ARER RS IR AL et P A TR 22 IX 6], 23 R R A B R 4L T —
FORAS X[ . 2003 4EA 53R Ipt S dE 2B AL TR 2 X, K AR Fe R RP A E T R JRAL T — RS X
(8], B AL TRAPROLX ] . 2006 4R SHRRAL TR ZE XA, K LR 57 R B A b0 e B 2
I F— RS IX 8], SRR P AL FEAFIROLIXTE] o B AR)Z B AR /AU AE 25 R G BUK P, 1999 AF455 48
% 0.345 A FHZIRZA , 2003 12006 AFLR 4650070 0. 433 71 0. 462, 40 F—fRE
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TP G N , 1999 4E 2 2003 A SCHe AL k2P A BT & R 28 1 3 BE AL T 38 K, K LR Fr
IRBE ORI TN B R 4 AR TH S BE AL TR PUK T s SR AT . 2003 4F % 2006 47K IR FF I & UF & RS fb
FEAE T NG KT, At it 20 AR R AP AR AT BE A TR s AR SR B R a2, HoRTebnlasr. M
1999 4E 2 2006 4EARRTE , A A HE (G U & R R0 VA 45 70 Ak 7 B Ak T 4818 AR Ak KR, K B R IR 8
PRAPFIAE St 20 AL BE AL TRV KT s & hn i 281k, BAnE R/ NREAE S REEHK A
1999 4F % 2006 4EHyka 4T, A5 {3 B — M
3 itig

H SISV 7 8 F B NG AT, RTGE A TN SR E ¥ 22 7 — RS TENIE R
—™ P el B ARV B8, N RES &M BE R BARSE R . BT NP 7 i R R T HSE—
Rl THA S, A BB ZRN A, MAREE IS, RAERARH KRS 868, 4 6k
BRARENRKEHER . =2 THEIRBIRX R, RAA R RN T E, ¥ % 2B B AR SR AHET
WRLZGA M EREESH T N ER” MLm= AL KN, FREZRNEG YT EEHM,
e, FEM FE AR AR R AR B AR R AR L, (BASEREIH SIS FRAEE N, MiEE R A
R

MICHER P FEPRIEFERE VAR MR 2R R R AR TR R B 5™ AN B A A T
RGP it v SR AR o PR 8 /NI F8 A s R G DU 1 . LR BT v MR SRR AR 1 P AT R AN
A — XM AES RGELE RN A = I F B A BB X TahR , IERREE ST AW 2 JERE R T K48
P BEHL - B AR, BT IR E W A PUOR B, A& Yt . WIETMARIWEHRE , FELEWE
RN = KHEE" R R, RO E S GRZS R g5, B AR E 7 O A F VR A%, IR
RR AT AN ERIE T ERE , FEW R 20% JRIR T B KAk BRI LE 6 R SR
ARBEYE L EMA TR SR . IWIBPRIEESRE , B Z (5 A 2 MM 48 ik R P8 pn B0 2445 1 78 20
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PN Z5 R KF ,7E 1999 FLAFTH BUS/NMNEBAES RE LS A EHK LR E, FEFRETBRKMFE.
KA JER T E AP S S VA I H D IR BE AR R S B AR AR 32 . 2003 4E LS B 2006
RPN T B Z M EZRE E AT E RO E K L RR SRR A5 R RS EIAER B
AmeE , HRLR B E A AW S o BIIE R PEN FZR G IR e /DA S R G456 BV J7 T L
AR —BE, FEJEFEE TR R &8R- BAnE R UN 2 S B/ NS i A Ao
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