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The evaluation models of ecological compensation standard on the large-scale
hydropower engineering construction based on ecological footprint: a case of

Three Gorges Project

XIAO Jianhong™ , WANG Min, YU Qingdong, LIU Juan
Business College, Qingdao University, Qingdao 266071, China

Abstract: River ecosystem services imply the natural environmental conditions and their effectiveness formed and sustained
by river ecosystem and its ecological processes, on which, human life relies of existence. The large-scale hydropower
engineering construction ( LHEC) enhanced or enriched the river ecosystem services which brought many benefits to human
beings such as flood control, hydropower, improving waterway etc. While, the river ecosystem services were also declined
by LHEC. There were many damages such as reservoir sedimentation, reservoir inundation etc. In the consideration of social
justice, beneficiaries or the representatives of the beneficiaries (i.e. the ecological compensation subjects) from LHEC
should undertake the economic loses of the impaired ones or the representatives of the impaired (i.e. the ecological

compensation objects). The sum of the economic losses was the ecological compensation standard ( ECS) of LHEC. The
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ecological footprint ( EF) was defined as the biologically productive land and water a population requires to produce the
resources it consumes and to absorb part of the waste generated by fossil and nuclear fuel consumption. The ecological
supply footprint ( ESF) was defined as the enhanced river ecological services’ supply ability caused by the project
construction. The enhanced ability was converted to the total biologically productive land/water area. And the ecological
demand footprint ( EDF) was defined as the weakened river ecological services’ supply ability caused by the project
construction. The weakened ability was converted to the total biologically productive land/water area. EF was a key
ecological environment indicator that had been widely used in sustainability analyses. Thus, EF was applied rarely in the
field of ecological compensation. Based on EF, six types of ESF and EDF models, which were about LHEC, were
constructed. Then the evaluation models of ECS on LHEC were established. Finally the ECS of Three Gorges Project ( TGP)
construction was calculated. The results show that; (1) The ESF of the six positive effects (such as Three Gorges Reservoir
breeding, improving waterway, hydropower production, environmental value of hydropower, tourism of Three Gorges Dam,
and flooding control) on TGP construction were 949.96 x 10* hm®/a, which was converted to 619.18 x 10°RMB/a in total.
The EDF of the nine negative effects (such as reservoir sedimentation, occupation on river ecosystem, reservoir inundation
construction of resettlement area, impact on the rare and endangered species, impact on water quality in reservoir area and
upper reaches of the Yangtze River, greenhouse gas emission of energy consumption, sewage discharge, and greenhouse gas
emission of producing main building materials) on TGP construction were 188.98 x 10" hm’/a, which was converted
to 123. 18 x 10° RMB/a in total. (2) Hydropower product, flood control and environmental benefits of hydropower were the
main positive effects of TGP construction, which occupied 95.06% of the total values. The reservoir sedimentation and
reservoir inundation were the main negative effects, which occupied 85.56% of the total losses. (3) The ECS of TGP
construction was 123.18 x 10° RMB/a. The hydropower development owner and central-local government were the main
ecological compensation subjects and undertook 95.06% of ECS. The river ecosystem and resettlements were the main
ecological compensation objects and obtained 91.39% of ECS. Through the comparative analysis, the models were proved

successfully in TGP.

Key Words: ecological supply footprint; ecological demand footprint; ecological compensation standard; evaluation

models; large-scale hydropower engineering; Three Gorges Project
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2.1.3 =R TR ST R R RIA

(1) ZerK PEYR VIR TR A 2575 2R e a4 A

DIES 1 AL R 5 AR AT SR R IR (1) S Ay, 44y 2 %) — 0ok /K 2 U VD Dt AR R ELAAR T
TR Ry
Eszrlx(Qb/dJXyl (16)

X, EF R =K BEE VIR B A TG R LT (hm?/a) 5 r, BRI F 5 Q, =K 81T 20a SF3
FHE I BEGE R I A IRV IAUE (m*/a) 5 d, N HIER TR (m) ; y, FEHBAY P RF T,
(2) =l TN AR S R G G A4 AT R i AR Y
DA T 28 A 25 (640 2 5 5 A A5 TR AR ( 3) S F it , A8 A = e TRE XA 45 R 4 e AR S 7ok
SRS HART AR ALy
EF-Z(rxS.nyU) (17)

K, EF, B = MIEHHME*%%E%%%* R R (hm®/a) 5 S, S = AR o Bkt (SR ) B
KIS (hm? ) 5 r, B EOK BB T y, A FRSOKER = 7 o, AR BUK BRI T4 R
el s a7
(3) =K 2R T R A i SR AL IR
A W28 A= A5 2 085 A 2SR R SRR (3) S ki | A A ) —= e /i 2 4 A A5 oR R i LR T A
UL
EFL.=Z(rjXSij/-ij) (18)

R, EF, =k 2 W 1 00 A A5 SRR (hm?/a) 5 S, S = K A HE 5 B ML 5 bR 3 9 T A
(hm?) 5 r, R BEH B0 MRS BR A 00 T 5y, o Bl B M sk SR A 7 B DT 5 o, B B0 bk
A BT S R IR S5 I R T
(4) =l TARFS 22 B X AU A 25 7R JE A A
LIS T2 A58 2505 5 20 A5 R JE TR ( 3) St b e 10 =g TR A8 R 22 8 (X iR A 5 9ok 2 i
ELAH R
ER=2<UX&anW> (19)
o, BF, Sl =0 TRRS RO 8 X B i i A 25 %kEﬂUm/@.sﬁ e TR B 22 X A o R
M AR P TR (hm?) 5 7, S BEH BRI AT T v, EHD B AR M R R 0, Bk B
SRR 5 T A S R GRS I A T
(5) =l TARERS SR WA A= W 5 A 25 5 s L e
DASE T2 T2 LE 220 b 5 A A5 R R SRR (2) 1 (3) Sy, 44 7 1) = e TR X B WA 2
W A 2 SR 8 B A o
EEH=Z(nXStXnX%)+QX<M/m)X[(1—OJ(mﬁD] (20)
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K, EF, O =0 TREXTES AR i fa A W i 1 AR S T SR R TE (hm®/a) 5 S, D OR9P — 0 TRE 52 ) (1) 24 Wi fis. 2E
YT A SRR DRI T AR R s o5 Pk At A K A T AL Chm®) 5 M, A H RO IR T A i
U A SERRR SR FH (JT/a) |, p, NIEBIRAAN (J0/1) 5 O, FIEPET ALY EL B (% ) 5 m, BRI BRI &R
B (GI/) 5 f, IR 2B HIREIR R TE (GI/hm?) 5 r, Skl AR X685 K 5 rg Ak A BB LY 2
BTy, Bk ARSI = T 5 o, SRR MR BOK IR BT A S R SRS N E I

(6) =gl T AR 2R X Ko H: i K 5 5 i A 245 R s AR

PLEE T2 BB MZSRNEE IV A 4G Rl 5 AR TR R AL (2) —(4) g FEath , #4 E 1Y — e TR X 2 X
e H: 1K S R i A 2 T SRR 0 ELAR T ARy
EF =r, x (X8, + XS, +x, 2 V,)) Xy, Xv, +rg x (Ex) x [(1=0,)(¢./f)] +r, x [E (1 =x,)] %

(ty/fre) X0, (21)
K, EF ) =00 TR X 3K B2l 9 A 2575 oK A2 308 (hm?/a) 5 S, A4k JAE 75 7K AL 3 Y Jas 14 it A
SUETRUEAR (hm®) 5 S, WARHEVS K ALER) 5 A LA () ; x, 95 7K AL T 5 PO 8K (m ™

A7) 5 Vo REEIGAKAEER RER IS KRR (B (m® - d), V= m,/p, , my AT KA ER R R TG K
AbREE: (BTE) (1= d), p, NTGKEE (/m'); E, = (365 x e 2 Vo) SRatin K b B A S K AR RE e

(kWh) , 1 e gAbBR AT I K5 K I FEHL I (kWh /m’) 5 «, jﬂ&ﬂkﬁﬁ%iﬁ&ﬂ%ﬁﬁi?ﬁiﬁqttfﬂ
(%) oaﬁfﬁwﬁz_wmﬁmtmﬁu%),zc S K TS BB (G kW b 5 £ R AR 1 SR
(GJ/hm?) ; ¢, AZKHEAEITERZE(GI kW h™') ; £ FAKHE A EEREY T (GI/hm?) 5 7y Bl rg 53518
Bt S s A A B I 8 PR 5, SR (BF ) B9 2 R 55 o, AR T AR S RGEIR 55
I A F

(7) =0 TR T RE VR I FEIR = SR HE A A 75 2R A2 A A

DASE IT 2056 IV 2 2R AR 20 FE 0 55 A A5 SR AR A (2) 1 (4) Sy Bl #g 2 i) = iole TR i T 3 A I 0
FEIR = S MRHE R AT R AL 3 AR ARy

EF, =1 Xrex Q. x[(1-0)(t/f)] +r x QL x (1,/,.) v, |/T (22)

Xob, EF O =00 TR it T30 BE DR S FE IR 2 SR HE R A8 A S5 SR I (hm®/a) 5 QF, 40Ok =ik T 7t T30
VRIS RN R TS AR (1 5 kWh) 5 O, SATEEVETIC S ARRR I L (% ) 5 ot 0 50 R i S e IR
R B PEYTI R BL(GI ) 5 f., 20 3R Sl A KA () E’Jéfﬁilzi’/]/@ﬁl( GJ/hm?) ; Q™ =k T
it T K fETHAE & (kWh) 5 ¢, N/KEAIRET R RE(CI kW h™1) 5 £, /KB 2EREY R (G)/
hmz) ry Frg 23 BB A AT R T B S A DR 15 v, AR T A S R GRS W E N 5 T i T3

BERZ IR M AR RN () |

(8) =g T A&t T 1A ¥5 K HEAIAE B 7R R i i Y

DS [ 28 REE IV 26 A A E 25 2 5 A AR R R R ABE Y (2) i (4) Sy Rl A 2l 1) =il T A% it T 39995 7K HE
TR 25 T 2R R 3 AR R R

EF, =1{rg x [(Qe)x. ] x[(1=0,)(t/f)] +r, x [(Que) (1 —x,)] % (t,,/f,.) xv, {/T (23)

A, EF, R =0 TR T35 K HERL A9 A 2575 R L (hm/a) 5 Q, o =Wk TRt T35 /K S HER & (m?) 5
e, AALFREEST I K TG K FEH & (kWh/m®) 5 o, Rk A f g i 3 = ) A = B LBl (% ) 5 O, A EE g lic
AR LB ( %) 5 1, KL IR BB (G KW hh) 5 £ R ks () IR H R IR (GI/hm?) 5 ¢,
K B AT R B(GI kW hh) 5 f, KA BRI (GI/hm?) 5 vy F rg S350 A BRI A R
AT R F 5 v, ABEIE T AR R GRS BE R T T Mt T HIRE 2 - M5 (a)

(9) =g TR AR PR T R PPN
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DA V 28R 25040 25 5 A A5 TR AR (5) S FEhlt A8 A0 = e TR £ B S R AE P A S TR 2
T ELAAR AR
EF, =[r, X (W,eb, + Woew,) X (1 =0,)/pe, 1/T (24)
K, EF, =0 TR EE@FM B A ST R BT (hm®/a) 3 W, B W, 530 R =i T 2 irig i
IKVE TS RER 1 (1) 5 e, Fl e, S A 1 ZKIEFIAE ™ 1 e BOM I CO, HECR B (V1) 5 0, BT
TERALBREI L] (% ) 5 peo, AR 1 hm* FRILEEAEWIC CO, BYEE(/hm®) 5 ry AR T T it
TIHIIE S 3 HEAE AL () o
2.2 e TREE B S RMEPRUEPEAN 45
2.2.1 Bk
e TR G I R A 3 e SR O BT P R A R BRI T8 A R R T A5 R R
VR A BRT- 25 JE AR 2 R 90 i i EE 353 A4 R 56 B 8085 DR TR SR RRIR B VR T B R BOR A X
kT TR AR LB [ SCRRT s RS R K R AN A PR RR Y €O, HE il R BRI i S
k) B P B T K A AR HE R RS K AR R R AR C SR [ SR s AR AL R RK
FEAT A B SR A BT s R T AR S R G AR S5 0 A B DR AR B0 Sk v B S5 s B R 2R A Ak
2P RAGA [ SCHR' S ; L3 1B R RE SR 1 Sk
222 HESFMERRHE
0 TRE AR AR S AMEERRUE T 5 K R LA s DA EL A B 04 2B AR R RN A S M G i
B R B S 3 4 S B G T IR, 7R SAMEXT e rp, =k T RERS R 20 B IX S WA JE L), A aE LB
TRBATN RS R 2 B XA R 1) AR 28 R GEMOWXT 4, LRSS =k TR R 8 X R A B R 3L 4 S e AR
FAEAAMEXT G2 5 =0 TRt T IR R T FE | — 0k T AR T 10375 /K HE R = e T 32 28 s SRR R A 7 S5 Y 17
S, X DL ELAA B ff — e J2 DX R HG R B R Bl e T | S e SRR A 7 (R K 8 T RN T B 3 s B
LA 10 R L 5 A S A ROUE X 4 T 3 N =k TR IR S il A R 4 S T S C e A S A R
S0 TEAESAMEFMR, =0 TR IR R B, B Rl DLEAR I A S MO0 = 44, DL v Je B Fi
M7 EORARER
BN (T)—(9) THEAT AR, =k TR AR M AR AZ 25 (A S AME X A2 BB (R 6) L =k
T AR A S M G ARG A AR MR (36 7) R = 0ol TR AR A M R AR A MR (K 8)

R6 ZRTRERFFESMEEFRZHENESIENRZRE

Table 6 The values of ecological compensation subjects and the losses of ecological compensation objects on TGP

IETA S Positive effects IR Negative effects

i LA L N TR Ty

o S ESF/ (10° 58/a) T JL3E BDF/ (10° J&/a)
Evaluation contents 1 X Evaluation contents L ;

( 10" hm“/a) Economic values ( 10" hm*/a) Economic losses
_ . =K B Y VIR AR
— 1 7 5H Three Gorges
We K FE 7 2L Three Gorges 25.4 16.56 Sedimentation of Three 127 82.78

Reservoir breeding Gorges Reservoir
>orges Rese

= TR R T =T .
We TR T AL 19.4 12.64 ~ Wk T8 (i B Occupation on 4.55 2.97
Improving waterway by TGP river ecosystem by TGP
Em\» 112 =} E 0 v \‘}1-[ : f

BRI 419 273.10 WOK PEFEB! Inundation o 34.7 22.62
Hydropower production by TGP Three Gorges Reservoir
= TR R HL PR AL AR S TR R X
Environmental value of 239 155.78 Construction of resettlement area 5.88 3.83
hydropower by TGP of TGP
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6
IETISZ I Positive effects HH R Negative effects
. EEogi 2z ) ERAS BN ZHHRR/
i S AN TR 2E
AP 135 ESF/ (108 50y THE JE£35 BDF/ (10° J&/a)

Evaluation contents

( 10* hm?/a)

Economic values

Evaluation contents

( 10* hm?/a)

Economic losses

=R IIAR iE Tourism of

2.1
Three Gorges Dam 6

= TR E K Flooding

245
control by TGP

A1t Total 949.96

1.41

159.69

619.18

e T AR X B LA AR W Y
| Impact on the rare and
endangered species by TGP

S TR X R DX R b K
JEHRZIR Impact on water quality
in reservoir area and upper
reaches of the Yangtze River
by TGP

=g TR it T3 RE R AR

Greenhouse gas emission of
energy consumption during TGP

construction period

=k TR it T 5 K HE
Sewage discharge during TGP
construction period

T T B SR R A

Greenhouse gas emission of

TGP" s

building materials

producing main

A3 Total

3.21

6.46

4.30

0.03

2.85

188.98

2.09

0.02

123.18

x7

Sk TEZRETIMEN KRB ETMER

Table 7 The ecological compensation objects obtained ecological compensation standard on TGP

il

Negative effects

A AAMERT B

Ecological

LR/ (108 JT/a)

Economic losses

compensation objects

A A AR R AT
( 10° 5t/a)
Obtained ecological
compensation standard

Z AR FE PR VDAY Sedimentation of

Three Gorges Reservoir

= T A2 45 Occupation on river ecosystem by TGP

= Ige7K 5 % Tnundation of Three Gorges Reservoir

S TR R E X @5 Construction of resettlement
area of TGP

=l TAREXT S WG A= W 52 ) Impact on the rare and
endangered species by TGP

e TR P X B H: 1 i K B R WA Impact on water
quality in reservoir area and upper reaches of the Yangtze
River by TGP

=i T2 T W) AE R 7 #E Greenhouse gas emission of
energy consumption during TGP construction period

=R T AR T 75 K HE i Sewage discharge during

TGP construction period
= TR FE A HIM B 7 Greenhouse gas emission

of producing TGP's main building materials

AT Total

AN RS 82.78
TRAES RS 2.97
B 22.62
e TR A R A X 383
WIS I 4 25 ’
Sl TR 500
PRI 44 ’
TRAES RS 4.21
= TR IR BT L kR R 5 80
kg s ’
S TR PR A 0.02
P a2 ’
= TR IR R R 1,86
Prikge s )
— 123.18

82.78

2.97

22.62

2.09

4.21

123.18
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Table 8 The ecological compensation subjects undertook ecological compensation standard on TGP
A TR AR S A2
Al Ecological é’é{%ﬁ”ﬁ/( 108 Jt/a) R E ) )ffi(ﬁ:%’,‘ﬁ/( 108 JU/a)
Positive effects compensation Economic values Percent/ % Undertook ecological
subjects compensation standard
S ISLE i —
Three Gorges Reservoir breeding PKPEFIARE 3 16.56 2.67 330
=g TR R YT ENiENE
}J_fﬂﬂt JINTAIE Eilﬁﬂm_ﬂmzs 1264 504 551
Improving waterway by TGP ZIH
SR TR R L .
273.1 44.11 4.
Hydropower production by TGP kst E 310 54.33
= Ik 114 Nk 25 5 5
4};]:7&2{%% Ty e ) rh e U AL T 155.78 2516 30.99
Environmental value of hydropower by TGP BUN
B Ni3) L
b AST
Tourism of Three Gorges Dam LI L4l 0.23 0.28
=R TR E K rh R U A T
159.69 25.79 31.77
Flooding control by TGP RS
&1t Total — 619.18 100.00 123.18

3 EBRIIEIIF

18 AR 58 R A AR AR T B A5

(1) 76 =g TREHER A IE TR (32 8 AL 1), A HL ™ i I8 5 KR & L PR B A% 25 2 — e T i) =22
IETASZR , =# 25 E S BTN ERY 95.06% ; iitiz SR ARG BA B B E TR , = &5 E
d BT INE I 4.94% , WKHEZ 35 8 2B FEAE S AMERRUERUE KB IF &k 3 (K= Z 354 ) |
H S B R - 7 UM (PR B KRR R B Ak 25 32 25 #1038 ) J& R B AR A RME AR IF 7R T 95.06% 1)
S HMERRERE ; DE 32 354 FRIEHZ 655 RIEIT &N A 8 AR A AR IR T 4.94% 1) 4 S AMEAR
BRRE s AR ASAMEAR RS |5 S B E Y 19.89%
350.00
300.00 |
250.00

200.00

150.00

100.00

SR E G A RMER
Economic values and ecological
compensation standard/ (X 10875/ a)

50.00 :f:fi :f:f:I
0.00 & & BB B8 -
KBS | BREMUEAL | KEIFR | PRBUFAD | RIFF R

W B + H 7 B Al

B 2 MrE 16.56 12.64 273.10 315.47 1.41
O A A AR 3.30 2.51 54.33 62.76 0.28

H: kM EAK Ecological compensation subjects
E1 ZETRZEEFNESESIMEE
Fig.1 The economic values and ecological compensation standard on TGP

(2) FE =W TREE B A SR R o (32 7 MIEL 2) KR TR VD T BURIK A 02 = ok TR A9 T 24 T2
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W 2B R 5 B R BRI 2R 1) 85.56% 5 X X J% | = 10000
KRR AR MR RAITES R TR z
SRR L TR T ST, ke St |
e 5 BTSN 7.53% ; [R] I, ASBIF 98 G A% A E%g 60.00 | [N
TR R R R S R g, v Tk TE5 1
SR R TSRS RE i TS s E2 o
AR R A, e =k TR Sz S22 ) ;E;I B
GBAFHRN 6.91%, RIFEBHMAFIESR  § oSS T e M
AEAAMERR L WA R ORI DB R o L S A
o TR AR ) MR CKEBIR o656 | 0| ne | 5w |2 | e

FEEBAMERT S RS T 91.39% 1Y A= A Az
PRERUE B R E X RS (BREE
KRG ) BRI AN RS e s R 82 SRIREREFAKSESHER
o T ) FIEREE 5 B P2 4 2 (T30 R z‘;g:sGPThe economic losses and ecological compensation standard
THAE it T 39935 7K HE IR 32 B SRR A A o A0 o s
FEEN ) S5 2 BAMENT L3R5 T 8.619% 1l Ak 25 MR v A5

FECRAT = KRR A A B R S (HRL T AR ) ) AR T = ke /K R AR 2 SR B 5 i 4 5 ) P4 o . =ik
TR EFRL RS SR BTG & RIE | IR S i Ui IR BE Ak RS K IR A =k TRE N A AR BE Y E B
MR K R T K BE YR VD IR XK A5 R X A MR R i A 1 AT A5 IR R BE A TR M (BT
D5 I SRR T ARG EEIE < B S R =k TR E I AE, kI PR EE AL 2E iiE SR AR
e T AR T B IAE KI5 S YR VD I RRURIK R Y5 R e TR ) LG TR MR, A 0 A e R 3 A S
RGN G AR Z R SRS 38 FAR IS R AR IR A ) =06k TR I I M A 670 1 R 0 A 5
RE RSO g R AR — 3,

H A HMERT S Ecological compensation objects

4 itig

(1) AEZS R PPl NG S0t A= S PRS2 i Y S 246 0, H AT 9 2 B T 24 U0 B¢ J5Fn BE U5
THAE SR S A i A A PR B s S PPAl b W B A S R S R IS Y N A AT A 6 28
A SIS R 5 AR AT R R IR | A ALK e AR A R A ) o A A B TP A O 6 (X R ) T
BRI T AT H W AR A W e PR A AT AR & ) o AR 2SR 3 7 VR OB Sl 2 5 32 A L 2 A ik
SEXTE A BRIFIEFE - B L A A0 3 L 32 A B R A0 VA L A AR A A 0k SO AR TR A 3 5 K, AR 5T
P 2R [ 205 V 3 A A A0 I 00 5 A 255 oR A I A Y K 35 VISR A 25tk 2 e 8 5 A 25 T oK i A RS 11 =
ARy S TN FNIZ B I RE IR (% IO THFERRAHF A 10 S SR SRR A= P BikHETBORIK T v v A0 Bk
HERCEE RS2 I | RS2 B A 12 G AL TAZ S AT H 8 A= TR RE IR AR B A2 5 2308 ) | 25 1 1 A e i
WINRE . AR RS VIZE AR gy il 5 AR 255 R R AR [ T~ 50 20, A SRK ) 2 v = it JH R 2 9K
PEAAF R SO AR OK 1 R ARTE A BE IR, B2 B B3 A BRI, R LT B R B8 A A7 8 ¥ Y AR MR A R B
BREMTEE  CBEA) o

(2) YAy R 0= R 0 A A8 R R AR SR v i ) B 2 S 40, Wackernagel 55 5t 1 AR FE 4 &5
(WWF) HE Lk AL (Refine Progress ) SFSAI7EAIE LS H 25 H A Y5 4 R, AR AR5 wp {18 349 £l R ok
H Wackernagel ENBIRRFE R ARG A T 28 50 MISAERE IV 2 A A b 45 J2 35 15 A0 2555 R 2 5
BRI R T =B N T PR R N T IR E R [ Wackernagel 25 A FORIFFE SR 7R 400 SR (E A0 JE Rl | XoF 7=
PRI EAT 7R 20 1 RN 7 i 1) S B A2 A (AN 32 G0™ Lol ) X 7 & X 5~ i R0 (kAT 1 8, 45 I
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NG IV AR 1L 5 I AMMELIN 7 (RS R GEM S5 WA ) W7 B PR 1~ AT 1

(3) RIKH TR A R A A i S 300 (4 300 e T3 o o 0 R B 300 ) o A 25 IR 4 2 7= AR B2 ), AT
FIAH DTS BT A2z B IR RO, ASBIFSE AR AR R R /K H TR A i Jol 400 8 255 T o 100 0
EEHEGURORL A P A2 i T RE IR FE RS K HERC B2 o ) A0 45 200 32 R MR A5 SRR A 2R PR
AR I 2 T S MRS, YRR AEEA T BT . AT Ry 6 2R AR EAs I3 5 AR AR s R A o i 1
RIUK A TR B 2 2 AR AR, BT — € 1l Ik . AN SR IS, T LA S R | 45 HE Al 5
a0 AT WSCERAE RIS G2 A0 SE P 7 DR B RSB TR (AT 19 = bk TRE 5001

(4) HESAMERRUEPEOY FERE R A S RGUMR S5 BIE , A I7 1 R 2 A S RGEMSs M (iik Ml Ak |
SN EEA I S AS JEMA - PR 55 R YT DT A A S R G R R — T (S R S5 MR 55
W EA 2207k T LS (A S5 2R AR i — S A i Iz 55 140 L P 0 30 3 P AR 9 e B 125458 ), ANl 5
LIV A R 22 B, AL E 1 A A AMEAR AP AEAR RN E VR . 0 T 9K ANX 5 I B AS A2, AT 52 LA
RILK L TREABFTERS G A A AR5 | A A B AR v DPAN 0008, T o Ay s A 25 2 50 15 7 25 oK
JEIRRY B N7 AR IS AMERRHEPEAN AL JFHEAT T e TR SR S0 UE ; LA A 24 2 0 SRR Ty Y 7 0 A A A M A
MEVEAN G R EBAGAE o (U 3 U — I A BT SE | A 25 R 3 SRR A DR TR K v, T e ot e o A 2% sl A 2 b
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