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RIEEH . HTHE L RERT 1985 ~2005 4E3k 21 4E ) ALEZS BB ME , 5 R R 20 REKEBEMHT ALES BB HEEE -
F+, M 1.344hm’ F+ & 1.789hm* , ¥eHX 6 MEMIHE RGN, BT 6 A1 Hil 1 MEEEH =2 BP A THEM %, fil fsfg
BEM 2 RAEREXT BP AT REUEN AL , LATEAR BP P45 5 B A R /N U BRIG o 32 P38 1% 3 28 I 4 AR R R )1 5
BEAR (1985 ~2002 4F A B4 75 B0 ) HEAT L& HORE B 3K 99. 70% ; Xt K B 4% (2003 ~ 2005 45 A ¥4 25 B il ) #EAT 15 B
5, ERERE N 99.10% , 1 T 18 BP MR (97.89% ) , R B AVE R A L FA (B I 1985 ~2005 SE & H R
I TRIAE FE g P 25 A, B PO 6 P90 48 SR To0I LR T7 AR S JLARAE 25 R TR EL, S A T 45 ) 2008 ~ 2010 4F Rk T AR A3
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PR B A ASIREE R Ty, A B R T N D PO K 5 1 R B S S M R

KR BT E ML BT ; A4S Rl

XE 45 :1000-0933(2009)01-0359-09 HESFHKS:Q147,Q988,0491.4 LERFRIRAD:A

Prediction of average ecological footprint in Chengdu based on genetic neural

network model

YANG Juan',WANG Chang-Quan ', LI Bing', LI Huan-Xiu’,BAI Gen-Chuan’

1 College of Resources and Environment, Sichuan Agricultural University, Ya'an, Sichuan 625014, China
2 College of Forestry and Horticulture, Sichuan Agricultural University, Ya'an, Sichuan 625014, China

3 College of Economics and Management, Sichuan Agricultural University, Ya'an, Sichuan 625014, China
Acta Ecologica Sinica 2009 ,29(1) .0359 ~ 0367.

Abstract: Genetic neural network model was used to analyze the intrinsic relationship between average ecological footprint
and its influencing factors each year in Chengdu, and the developing trend of ecological footprint in the future was
predicted. The average ecological footprint in Chengdu from 1985 to 2005 was increased slowly from 1. 344hm’ to
1. 789hm’. Then 6 influence factors were selected to establish BP artificial neural network, which was made up of one input
layer of 6 inputs, one output layer and one hidden layer. The global optimization performance of Genetic Algorithm was used
to carry out the initial weights optimization of BP artificial neural network, so as to eliminate the flaws which can easily lead
BP artificial neural network into local minima. The fitting accuracy of genetic neural network model to learning samples
(average ecological footprint from 1985 to 2002) reached 99.70% ; the simulation accuracy to testing samples ( average
ecological footprint from 2003 to 2005) reached 99.10% , which was higher than ordinary BP neural network (97.89% ),
and showed the high application value of the model. The predicted values of each influence factors from 1985 to 2005 were
used as network input indexes, and the optimized network was used to predict the ecological footprint in the following years

in Chengdu. The predicted values of average ecological footprint in Chengdu from 2008 to 2010 were 1.939 hm’, 1.990
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hm’® and 2.049 hm’, and average ecological deficit were 1. 629 hm’, 1. 688 hm’ and 1.749 hm’. In order to alleviate
environment pressure caused by consumption of urban development, excessive population growth in Chengdu should be

controlled effectively, and the concept and structure of consumption should be renovated.

Key Words: genetic neural network model ; Chengdu City ;average ecological footprint

HEZS R R AE R R TSR N R AR TE B S 5 A SRR Z X RH L %
Ti R XS D% H AR G RN RE TR B TR 2 % AL o 3R BT S8 W R B b 7 IR & P AR A 7= - st T AR, 1X— B
FEAS DX X B AREA BF FPROLRA T 2 BRAT Lok A 38 B RS, PR 7 00 B8 X 3ol A 25 7R 80 1 W T 2
JERA T EE IR TR (BR, ZEERF AR R R0 AR B R A S, DU M
A S HEFPRDL , T 208 Hh B U H R RN, BA BRI A H AU 25 RS R4 8
R IR B ARG AT RS R RIS AE R E B S A U e th A 25 S 5 B B AR A O, 3
LB AL e/ B 43T, TR LA S oA KA L BOSRE i SR (A S 1 1 BB A R 9 R BB AL A 42 B AR R
JE B LA B T VR B 52 X8, M0 A7 BB T 4% 4R A3 AR 25 R (E 5 E B M A R Z 8] TR R
K, I 3 2 (A R R R M TR RIA B S AR R AR 2 B (L H o

BP AT hZe sk ™ R AN T2 M4 (ANN) H i 22 2RI 5R I 45, BB R8CHE ST i i 2 18] 11 & R
FELRIEBR S KR , SLHE BALHT S BARE S WA 7 Z BB NTEBCR , (BHAF e~ BEEG  5 fa AJRr iR /)
REEBRIE . g L5 (Genetic Algorithm, fEFK GA) 2T A REFMRAAVIE N IEN A EMERERE
%, ER- MR, W ST IR TR W% B 5 BB , O ik — 25 R 0 4 I SRk BE AR B
AW G FEAL S 0 BP N T M 4545 & B A M 2 M 254278 ( Genetic Neural Net Model, &k GNN
AL BT HANTERR AR T A 25 R B 3h A5 e B A7 O VR BE A B3R W o 3@ 3 XY f) 7 , 38 T S LA
A5 AU R 2R 5 3h A AR A DA Do LI AR 25 R i 3 252 A Y B TR 3% , D IBURF S A SR BRURA L 15 e 32 (16 B
2%,
1 SRR

BRI HEAL PO )14 R, A TR A 1020547 ~ 104°53", 464 30°05" ~31°26' 2 [i] , J& TRV 1 22 KU M,
AAGIRFE &, LHARRK, AR KA o BRI O X 4 1 6 & X AEF 1.24 77 km®, T 20a 3£, J4J1|
A IR AR T A & 2 B iV R , A I VG e b X AR R TR B <l O DA SRl GETRAR AL, DL K
EEBELEFE NIRRT Z— o P T AL Sk 2R 2005 4247l GDP i 2371 270, 4R &
AH1082.03 J N, HArdpARL A 1 543.93 J7 N, i 50.27% o [R]A, B STy s st X T AR ) AN i K, i 3
TEAT 20 AR 03 12 7 hm® 7245, SEH A 4R8/0 6000hm® o B 0, , RESETH R O 2 07 o OLBE I D1 25 4E (45
BRI AR THT I DX SR AE S T I 56
2 FRERTH 1985 ~2005 £ AMAERRITITE
2.1 APABRBIHE

A7 R R RAE R M DI B AR 00T, 4E3r BEURTH 3 AR 324 W BT 6 75 B A ) A 7 T
Mo THER, BRI 200 B R 73 AR BRI B TR B RS . AR IR AR i BE IR B AR A, S5 B 4 AR AR
FME HE AT HAFESE JFIN , RO B HURL BRI AR AR KR R B IR R TR B E KT
S5 13 AMEYIBRIRIE S8R , ARG G RS B 155 4 N RRIRTH B 8 . &0 B AR 34970 2 B h
WG PG AF R ER R A M A S AR . RIEH 2P BHE, K& TR IR F A
HP R BITTE B A R B st AR 53 RSP SRR 35S 6 SR AR W A 7=k b T AR (AR ) B TR
AP BUR B A ERR AR 1993 £ETHEE A9 AR W BT IR HE SR P 27 RS AT 4T 8 5 REYR A 25 R 528 U R 1 57
QA A R YR 3t T BB P 2 R R OAREEA THTSE) T o BT WA T BRI H AT A 3 T R
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b PR SE T FEREAN , FRRE A SE H) L R LARS BL R B8 R 7, LG SR A AR S R, HH S AT
ef = ; ri[;—i

K of AIIAZS R ;i TH SRS R s n D TH 300 B 8 ri S5 @ P IR 2 BAE W B R L 3 2R RN
P T (6 Fek A P E U R T4 50k AR AL R VR 1. 38, B RIS 2. 19, B
0.48,7K48.0.36) ;ci Jy i FRE PRI H BIALITH B85 pr AW A= P R AR 758 @ AR I 200 E AR TR
i

AHFFE o A 25 R IE TR SRR ok B i % 21 FCRER T ST HE4E) K ORI H4F)
2.2 NIHEBERBIHE

A7 R IR — 1 X B RESR 45 A S £ 28 B0 Ay A 25 A 7 1 - 3l Y T RS R E SR iz st IX A A 2
RE, UFRAEZM X M ASE R . BAITE&ARAMAYER, A5 H G R & H 7S EHE 7,
RG-S A T ARIF AL, 41ER 12% B S SRR AR AT 8] AT A R i B 2P RS E
=S AR, DA A SRR S . HATE AR

ec = ;ajxrjxyj

A 0 AR STRBI] 0] H5 3 LA ST SRR T 53 HP-RET. AT B
P EETHRESFERNRE Y] 52RO BB . BRRHORERR B B R sk, 7™ H B
FHUE SHFAER . HAR TSR 7™ R 340 o B AR S R I ) T B, B9 0. 19, A3t 0. 91, 7K
i‘lﬁjﬂ 1[17~19] .

2.3 HEBRT/ E%ﬁ_% —— A A5 58 Ecological footprint per capita
y 4 . —a— A48 ) Ecological capacity per capita
BT EAR RN X IR A S B A X IR A AES —a— N H: 259 Ecological deficit per capita

»
=

HRERITHEAT FOBE, XSRS AR 25 R i i At X I P BE 2
B A ESRE ), U A SR T, HESTAES
RN GHEB B Z 2 RN RS/ T X
NE A RBS, MR A SRR EHE, AT

W

o i S SRR T S S S

o
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hm% A\ (hm? per capita)
P

1985 ~2005 @%Aﬂiﬁ&ﬂ%lﬁ%%ﬂg 10 1985 1987 1989 1991 199;‘:{;9314997 1999 2001 2003 2005
ME 1 "] LE Y, BERT A A 25 2 75 M\ 1985 4E
1. 344hm%/ AFF 5 2005 4F 1.789hm>/ A, LAAEH 1. 58% B 1 RART 1985 ~2005 fE AR R AL

Fig. 1 Dynamics average ecological footprint of Cengdu from 1985
to 2005

FA) T BE A 2 T A, TN 38 A S AR R U LA AR
1.32% KGR TR NIEBHF SEERBRIZE  Dpeological footprint per capita; @Ecological capacity per capita; @)
R —3, B 2.70% o BT ABEDIK  Ecological deficit per capita
AR EREC R, FHIEm AN AE SR FERE
BERAYVESRIBE . 38X AR AR A IE T , 7] AR AR T AR B R R R R TR T
HI AT REERE T
3 ET GNN &RHEYAHES BTSN
3.1 GNN MR #5817
3.1.1 BP ME4Eikit

XS ER —MREEN =2 BP N THEME KA A Rl B RInEE M &R A P, A3 4E
BREBEEN MGG L T, & ZMETHE T2 m SRR E ., H, NERAR T S5 m (8 #5720
HERMANEHE . WIEESRBHNDOEBRERE, 8 EMAEFR R ERETF EHE R, ST AES R
WA BV 6 MEbn (FInELE 1)  AOFE (X,) A GDP(X,) \ Tk &= E (X;) R &= E
(X,) BT (X)) A S EE R =R (X)) o HIHE AR SE m Hy 6, Hih 2N HEXRH 1 AR
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REIME, TR Hn R 1o BREEMETTEG RIBER AN = vn+m +a(HA o U1 ~10 KHE) FF#EEd R
ik, A HRE N 11,
11985 ~2002 £ AT &K ME RIEIRHIE

Table 1 Socio-economic indexes of Chengdu in 1985 ~ 2002
25 8dE Social economy index

\
T X, (i) X6 A X, (Ji76) X, (7770) - X, (Ji76)
Ten thousand people ~ Yuan per capita Ten thousand Yuan Ten thousand Yuan Ten thousand Yuan
1985 862.68 1002. 63 973572 291302 473320 241874
1986 874.74 1084.79 1037750 324607 471288 248741
1987 887.30 1305. 81 1255953 395987 469733 286695
1988 898.57 1630.27 1681055 479787 467904 364892
1989 908. 60 1803. 94 1939776 520868 466538 356684
1990 919.50 2110.77 2012797 601911 465439 401156
1991 927.73 2509.18 2428067 639613 463333 485147
1992 936. 86 3122.72 2736355 739631 458367 788038
1993 947.30 4102.01 4218591 884061 454909 1413826
1994 960. 39 5283.23 6122260 1279351 451778 1797908
1995 971.60 6661. 83 7388470 1504482 449004 2156262
1996 980.74 7874.36 9368535 1683751 446817 2588457
1997 989.19 8850. 56 11016783 1812981 445372 3100791
1998 997.00 9647. 81 12195700 1919066 440649 3718700
1999 1003. 56 10411.99 13208027 1935590 432914 4190983
2000 1013.35 11415.53 14082648 1977360 424580 4759020
2001 1019.90 12962.59 15705746 2121433 415348 5822157
2002 1028.48 14475.38 17434613 2256349 381071 7021455
2003 1044.31 16329.19 19718467 2438091 362634 8629700
2004 1059. 69 19166. 61 21436754 2832163 357545 10574474
2005 1082.03 21910. 34 23465799 3077972 352315 14586741

BAIEPREIRS> B RIET 1986 ~2006 4EAR T4t i14E%  The indexes quoted from the 1986 ~2006 almanac of Chengdu City

3.1.2 GNN R 5877

7E BP A THEMERENEI LB MAFEMNRARZRSEZRITE G H R, mRE
R A BRI EU B RO S ), KGR 22 15 S0 IFOR B0 R HOE B 1 A8 B B A M 2 n AU, IR ZE (S
SN N BP HIEA A R R/ WS BB R, 12 L BA 2 R A RE A AL LR M
ZRBUELEAT AL , S8t fe vt 2 P A TR0 T 1

TR AR AP, B e R TR 5 W R HERR A S — f A B, DIYH RS 1R PR 2R 22 T pl T fE 22 S A )
TRZE . H 6 RN R 2R 7 AR S E SO L A A 25 RS R RS 20 [0, 1] i Bl AT V3 — PR AR B, 205314 D Y
28 Ry AJERVRS 1 0EL; AR RGBS SRR E & BP BEXS W48 BEAT VI 2k, T8 B R B0 5 A SR 3848 Z 6] Y
LR PEBSTERS . GNN AR R R 2 0

(1) E st XSGR AR T, BEL™ 2 R 4% 1 — 2L SEBAUE M i . IRIEM KL, A M &
PIZEAUMESE 89 4~(66 + 11 +11 +1) NVEA—NREIR, F—UEMH Y T—N2EE , PEAGe @ hE R ECY 89
Ao A UM B ALE ] 4G FH (initial population) , FHEFAALE N 50,

(2) RN GEARE MY G2z , PR LR 250 E 5 GRS B (fitness) fH fo IXME IR
REAW AR, A EAKX N f =1/ E . K

N J—
E = ;(n -y’
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ek = 1o N IGREEA S v, IR OSP4 SE B

(3) MR “EE AT BB, R MA S0 38 O i B AT A6 A BURT I — 40, Bl B i
TR %R 3 E R i 2 (selection) (32X ( crossover ) FI7E 57 ( mutation ) 3 MRS T HY4RAE ™ £
— AR B,

S AR EREFRAL AR, 8 (selection) S DL —E MR WA P84 TN
FRHRAE o T8 N BE LU PR SR SRS, B MM X AR N B o, W L B R Py

P, =f/ Zf;

MR P, S WA A FR3E 07 B A B AR B I 1o B S AT P BT o P9 B 481, 38 o BE iR K , L B 4 O A
FRBRE . SRR AL (roulette ) YEHFE T HOR LI MR Pk B MA X, o BB TRINT : Soit 5 a4k
PN MEREEESE P Py, Py ARG A —AN [0, 1V NIIBENLEL r, 35 Py Py s Py <TSPG + P,
+ P, AN X, o BRI 3 BEX PR 5 B, i MR B % .

B0 B B REFELORM PR AT . 38 U R B AR 258 1T
SCHREE LR AR A, T 3 R e R i 2 ) I R BB ) o SC XHRMER I AR S, 5% P,
(Pc BUATEHE 0.4 ~0.99, X B 0. 7) X i iy BEAT P19 58 LA, FIR M X, X, 7= AR 3K
X', X'

X' =aX, + (1 -a)X,
X', =(1-a)X,aX,

K, i PR R I <isngn FYAKRKE o HEGERTEL0 <a <1,

B, R BRI SR SRR R AR X = wwywy w0, w,, R IRAR AR P, FEPLE L F
g w, AEBUETEE R Us s Une ] BT EE o', B BE

w, +A(t,Ur —w,) random(0,1) =0
{wk +A(t,w, - UE) random(0,1) =0

Hrp,random (0,1) FRAHEMBEAR 0,1 hEREI—;0 st R%. ZF83 P, JEHE K 0.0001 ~
0.1,3XHEH0.1,

(4) T HETHHA MR 7 > BR 2 R HGE RAE , $o B s DL I ME . 5 TR E/N T H 561
SE BB/ NVEE Emin, W 255 ; #51R 2 = Emin , {H 24735 2 8055 T8 € g 208 T(Z L RBGE Ry 100 ~
1000, 3% LY 500) , W S5PR 5 #1% 2 = Emin, TS HRERBOUNT T, WE#A(3) , B2 R, KNERKS
BHE AT RESHA S TEMER 1 BP k#1753 & MR AUE .

FEAWITE R, 2% B0 0 Ak DN 2k 5 B eR 5070 Y initff R %5 | trainbpx pRZSCORT simuff BRI, 9] 4R 2% > 26
By 0.01, F RFEAREL 1005522254 0.001, RILEAHH] 1985 ~2002 SEBARAE H 2 M A HEAT 4 L& I 45,
2003 ~2005 FHHE FTERIAEA Kl Zhie A b (52 mm R AR B8 A AR 2S5 R (B AR O 9 48 i 1 9047
PILE N 25 , SR W A TR AR A v ) 52 i R 3R LA D I 4 i AR I 48 )11 5 58 B #9285, 75 B 1 1 A 75 R
{EL, 5 2003 ~2005 4 SZFR AR 2S5 R MEAE ELE , A B P 26 i RGBSR SE B A2 78 MATLABT. 0 k{4
HEfT .

3.2 BRSO

S0t L8R IR AL, (5 A8 AR SR X AUE AT AL IS , F I BR R trainbpx X 44 347 T 1256 I, R 4%
WZR5E R
3.2.1 MKBERIE B E AR

WL ZRAF LASS , K I G4 i) E s 1) 2 R0 28 A 20 R 400 (LR T U3, DAL B P 2 IS AU R L SRR B
BRI 2 W LR AU 005 1R 25 B BESE R LR 2, R P BB Y B I3 — L (B iR B

w =
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F2 BEEMENZEIYUFIRER
Table 2 Fitting errors of the GNN model

o e SRR Cm? A7) B A7) HiA 22 (%) B (%)
Fact value hm? per capita ~ Simu. Value hm? per capita Relative error Simu. precision
1985 1.349 1.340 0.67 99.33
1986 1.379 1.372 0.51 99.49
1987 1.395 1.391 0.29 99.71
1988 1.423 1.427 0.28 99.72
1989 1.430 1.434 0.28 99.72
1990 1.488 1.482 0.40 99. 60
1991 1.498 1.491 0.47 99.53
1992 1.533 1.530 0.20 99. 80
1993 1.582 1.585 0.19 99. 81
1994 1.556 1.550 0.39 99. 61
1995 1.585 1.583 0.13 99. 87
1996 1.622 1.620 0.12 99. 88
1997 1.464 1.460 0.27 99.73
1998 1.603 1.600 0.19 99. 81
1999 1.627 1.628 0.06 99.94
2000 1.669 1.662 0.42 99.58
2001 1.677 1.671 0.36 99. 64
2002 1.741 1.744 0.17 99. 83
15 Average 0.30 99.70

2 BT AHAESRIBERTHEESEPEMN E R, BWAPEIRZER 0.30% , WA K B &S
99.70% , 1 HHi% GNN BRI GRRER R . (ERH TG E AR AR ER % Y7, AR AUE
PP P2 B TG BE o TR A I iz A A TR0 BB 7 9 e 1K, SR 5 TSR X A B A A P 47 E0KG B, I EDKG
BER TG, JUIHIE B R £ A AU B R 000 . 4 X R A A B L5 SR L3R 3, I 2 553 BP M & 45 A AL 1y
D5 EARCR AT U #E o

%3 GNN##AE5 BP REHELRITILR
Table 3 Predictions by GNN model and BP model

S (b A1) GNN £ GNN model BP #%Y BP model
i Year ot value hm? per capita PR (hm® A7) Wil P (h® A7) Wiz
Pred. value hm? per capita Precision(% ) Pred. value hm? per capita Precision(% )
2003 1.755 1.747 99.54 1.722 98.12
2004 1.759 1.743 99.09 1.730 98.35
2005 1.796 1.772 98. 66 1.744 97.10
-3 Average 99.10 97.86

P28 BRI R 2003 ~2005 47 AR A A= 25 Rl A TN R B, GNN AR5 EORS B2y 99. 10% , % T BP %
1 97. 89% BA07 EORS BE , AACHI Hh L0000 44 B F) PR A
3.2.2 FET GNN LRI AR T A A 25 2 b (E

RRTUHIN A AT AT AR 2R RS , BIVAT T 000 AR T A4 A 25 Rl L, AT XA 2 22 B 2 BRI 18
B —E KT A . A S0 IR 2008 ~2010 4Rk A A 25 R (E#EAT . fy T 2008 ~2010
SRR R B AR, IRIE AR TARRTR 2, & SR H 2008 ~2010 4EK 6 A0 N R FE1nE, FARA K
2%, BT NI RIE T .

A SR FH B [ 2 B3, R4 BER T 1985 ~ 2005 4545 520 R 28 454 K8 Bl s 1] 346 ) 35, 2 5] T 1
2008 ~2010 4FH, HA5 HAR g FIZ A , FART ROREA & FF A E ISR, 5 A48 21 2008 ~ 2010 47 sAR T A
A 75 R B TAEL K AT S U — AL Ab B o [ AR A 3 2 25 7R 3 ) I % J e 3 B 2008 ~ 2010 4R
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HME, RJE TR —F I ZME, 75 2008 ~2010 FRNIEBHRTF (£ 4) o

F4 HBHRKRESEERMER
Table 4 Predicted ecological footprint of Chengdu City in 2008 ~2010
il (hm? A ~') Predicted value (hm? per capita)

i Year N5 J 3 NI TRAT) N
Ecological footprint per capita Ecological capacity per capita Ecological deficit per capita
2008 1.939 0.310 1.629
2009 1.990 0.302 1.688
2010 2.049 0.300 1.749

ML R AT AR Hi,2008 45 J5 A AEZS R B AEGRSET R , 2010 £RKFIK 2,049 hm® A7 T AR AEZS 7R B,
TS8R BB AR AR, N A5 A F AR ORI BT, 35 1. 749 h® A7 Bl i s 85 P st AR S i ™
J&, 55 B 25 R T F IAH SR FB M B TR W 46 0k, SRR AR T AR 25 S 8 R - B 2 B R e L N DI R A LA
HE P TH BRSO B AR AN TG S RN o DR IR Bl 3 A5 1 22 P SR AR B st ST R SR i A i Rk A A B2
R Bh A5 Ry T AR A PTR IR 18] AT 2R L A B T30 B B DR SRR 1T I ik A B e e A iy 2 B ol
RERDA SR A Ja , FE I D iy PO BE A 5 18 e W VR A PR AR L 32 B BURF AR ) v B AL, A BB &
Tr EE AR RIRBCE S HSCRF . T GNN AREY 5B SRR AR R, LA S Bh8 A e S o Tl 44
FLRl, A H B — T o (EH LA R PR 2R A A2 25 5B R [R5, BT 45 48 2R T O A G BISRAE  B h TT 3R &
MRS, & GNN BRI LS FR7E o
4 #Hit

(1) #R4% LA T 1985 ~2005 4F3t 21 4R [A| AX A28 R IB TS S5 R B , R S M A 755 238 5
kb2 EF S, A 1. 344hm’ F 2 1.789hm* , 21a [A] S K 33. 10% , YEBIIT 20a e AR X A4 P AR A4 4
R FTRIERBHE N TSI A RE T W LA 1. 32% L A8 T W NI SR 7 AE LASE3 2.
T0% I BEZBIE o A R AT EL VIR 7 H SR T SR A R X ST A S i e B, AR e TR E L
B N IR TR R A VR O B XA A T R R W — T T, T B R R R A R R

(2)AFBIFRILT 6 FA 1 fth 1 MREERN=/Z BP ATH &M%, FH BP M% A &5 BA KB
SERA i R E 2R PE B R, B ShIE AR AN I AT B B RE ), 5 iR Sk 2 R AL T
RE, PR T8 1L 2 P ALY, SRR L P T AR i A 25 RSB AR SR B S TR 5T o 3883 X AR T 3 S AR
AR89 A 25 R A T LR PR 2R 1) 5K R ) BT, TR BB v il A\ 2 A 25 Rl A SR A SRR . A8
TIRRGR B T AL TRk B 5 2 R BEV LI R B8 I ANtk , LRAME ML B2 8877, BA WA GRE BE R |
PR B = SO R, BOE R AT AT

(3) 38t 1% b 22 I 45 ML 200 ) DL K5 BE 1R 3 99. 70% , (5 ELRE Bl 99. 10% , 5 3% 38 BP it 22 o 48 A5 78U (1)
97.89% HHLLTIKE BESE 5 o TEASHITEH , AL S X A\ T 2 M 2% B A 2 ZARBUORAUE AL , TR ik
B EA WAL 2 T A SR A7 20, o (R Sk M4 B RIS B3t , o N T M 45
FE A TBHHRIR 2B w8 sttt TRrRE . 45 ANE %5 T RIS, SN 0 48 P 44 07 1k
TETRI ) A S A SE R B B —2

(4) GNN R E S X T 20a He AR A I A 25 R EBEA T2 ST Y GR , FFAEBLEER b X R A 25 Rl A4
BRAEHEATII , 455 %W ,2008 ~ 2010 4FAAR T AR A RIB(E S5 1.939.1.990 2. 049hm*, T A 4735
RPN 1.629.1. 688 1. 749hm” , 7 SRARTH A K o BT 16 & R BT T , A 0 SRR LA B phy o7 A= 1
AR SR AN H BT H B B 25 2 OIS 0K X AR S PR P AR B IR o SR A A2 1 AR i N 1 3
KGR PG A SR I AL TR , SN AR R L e 32 2 A B TR AL
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