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Measurement of ecosystem services consumption; a case study of the traditional

agricultural area in Congjiang County of Guizhou Province
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Abstract: Most studies on ecosystem services in China have been primarily focused on assessments of their functions and
values from the perspective of supply. While assessments and methods of ecosystem services valuation are continuously
emerging, there has been little attention to assessment of their consumption from the demand perspective or to analyzing the
relationship between supply and consumption. This paper was designed to use different methods for measurement of
ecosystem services consumption of the traditional agricultural area in Congjiang County, Guizhou Province. This paper also
tried to evaluate the effectiveness of the different methods for measurement of ecosystem services consumption and how these
methods can measure the balance between supply and consumption of ecosystem services in the county. Results from
monetary measurement, emergy analysis and ecological footprint all show that the consumption of provision service
constitutes the main part of ecosystem services consumption in Congjiang County. As is shown by emergy analysis and
ecological footprint, Congjiang County has a total ecological balance in 2007 which is at breakeven level. Comparison of
methods for measurement of ecosystem services illustrates the usefulness of the methods as a tool to monitor and manage our

ecological assets although each method of measurement has its own strengths and weaknesses.

Key Words: ecosystem services consumption; measurement method; traditional agriculture; Globally Important

Agricultural Heritage System ( GIAHS) ; Congjiang County of Guizhou Province

AREBRGNENMIREMERR, BT S RGE T E MR RN . AE LTS AT A&

EETH R ERE WA ELT R E ; HirSERBTE
7% H H#5:2009-05-11;; 1&1T H #7:2009-08-20
s W IRAEE Corresponding author. E-mail; minqw@ igsnrr. ac. cn

http ://www. ecologica. cn



11 3 BEH  FASREMSH R —UMEGR X 5 IR 2847

BRGRBEMEY K REEESRE = RAMAKRAT EFYRUEESRERS . ESRE MRS
BRAESRERS AN EEREAENESREFRERAE . B—FE, A NLES R ESRRIR
B AP IR S BRI E £ R RGN, NI SEBRE RS Z HY R—Fsh S WA ERX
R BRI, NRLETF R AF FE S RE MRS, HBA AR E S R G X ASH S HRUF LR A
M AESREMES . BT, \ZEAASE EFAESRERS WS AR, B L™ ERH AT R
S ERFRA BB B A I SRR R . HiL, AR MNRAES RE AR A4t &
AEBRGRS WIHTR U R & ZRMAEAERXR, NTiHE R 2= G W AESREEE Ik, AL
NS BERWFIERE.

1 [EERRY

1997 4F Costanza % RIS T 2RAEB RAEIRS M8, H3h T 2BREE KN ES RER S e K H
WL BRI SR . M, REASZHE T gk i 3@t SRt e m i s
RIA 25 R G0 IR 55 Th e B LM [EVEAE G 5 Ok i T, EAE S RE RS S 24 H#H S T i B
EWHR, R, BERARMHLSRE S BREDSRENTIERE, NBWIE TR BRERBREIZ N,
H , MUE T EEDSREWBEARE S BB THRAM ST . BN KSEW A NS 1A B
XA ARG RS I ThBE R A EESATRAY , R DS 1S S W SR 50 B R R B R GRS O
HPR R G5EBRERSHEA TR RFTHFR .

RAE HETEDS R GRS H PR A T B3 B BV ZE R I 58 7 ik (B2 0 S R 22 i A
BREFHEMASH SRR BEAREER L, WHENESERR AR — M. £5R84%
MRS E B E B AN REREERT 207 WL, A RERSHE R BEREESRERSFHHEVR
BB IS o ASCLMEG AR 0K 5N 48 NTLE 6], R AR FIHE 2 b s R AES RE RS 1
TH AT, FF R L A B RG RS BELA-TH BT RFT &, B1E R R B SR b X SE B AT 45
S22 JR P T I 1 25 A g , T R AZ Ge el X AT R A A S RAE B LA S B R W K R f b3
WK
2 MREER

MILEJ&E SNE B R R AR BIaMIrEE , TR mdgkm) vkl R i e L ik & 5
FEIRFEILIE LA . B B E A 3244 km®, H AR E AN 2103. 9 km®, B E AN 480. 5 km®, B i 1
169.9 km* 435I 5 + 3 S A 64.9% 14.8% F15.2% . BESRERBEN EEASRERS BIFIHK
FEm IR HE UK RIS RN AR R KRS R AR SE . DL B SRR 21 4~ £ 4 294 NMTBON,
2007 A4 E B A 32.82 x10° A, Hagklr A H 30.79 x 10* A, (G4 B B A D1 93.8% , LAY R CH: 3R
o ERDBR R 30.95 x10° A, HeE B AR 94.3% , 2007 44 E A 7= BAE N 10.9 x 10° 76, AL 5
B>} 3329 Jt,

YER— A g X, WYL E SRR AL K- AR H AR, 23 fE R B2 G RN AR , EEE 2
T EEAAEFERERTE B o T 2 R A i A PG Sh AR D T R B B IEFE A T R A SR B RIR
F Wi RE, AEHREE YRR R B B HRRFENA R, H BAEERrA 5T0 s R HREE
HEWZREEF AT EWED T HRIER . 2R, B F A A ORI IR AR K I3, A
TEMESRBEFALE AW ZE i, FHFAER—EERR TR, T HMEENREEFRaLE
FEJ7 RN B I AR R B ) b S GESCIEEFT DR B, BRE DR AR 2 208 5 M 48 YT EL ] i b IX () A% HE 5 £
H Ry g fa b A R E B AR ST I PME Ao
3 EBRGREERITERZE

de Groot'” Costanza'®’ \Daily'™ 2540 &2 E# 0 A B R MR 55 K BLH T AR BRI 4o B st
HRAE H E R AR SR B AE S R GRS RO, B ESRER S EH R0 4 A —H2KH 14 N2k
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BT BB AT T ik AR S R I D7 kSt 4 A5k (BR 1) s B RO BREE 20k B CRZR R IR AR IR A 6 ML
BIRE BEIRAE) (2007 IILEAR S FIFM) (FMAGiH4FE% 2008) ! (2007-H [ 4 7= & 44 25 45
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®1 WLE2007 FESRERS HEMEBMITESZ

Table 1 Ecosystem services types and measurement methods for their consumption in Congjiang County in 2007

HEARYRS AT Ecosystem services type MR OMEROE R AEAERE
— % Ak =gak Physical Monetary Emergy Ecological
First class Second class Third class measurement measurement analysis footprint
PR G Pt Primary R4 AL
Provision service product provision Food production v v v v
JEA A
Raw materials production v v v v
KIS vk s v v v
ater supply Fresh water supply
PR S KA CO, [7E
Regulation service Gas regulation CO, fixation v v v v
Behb ZRAF LRI

<

Removal and decomposition Vv Y4

Waste treatment K
of surplus nitrogen

FPVIRRUTHRITEY Bog S RGNS R

3.1 YmEIETE

YmEit B ARSI R ERE R NAESRERS WY R ERRIEE KPR ETE. X TEE
HAERRGERS T E , R H™ R EEFUKIEALS , 7T DUE S B EH A S RER S WE R RS
Kt BRI E  TIX T IRIE A RGIRS RUL, ARSI R AL 3R 59755 iR 55, W] LR R 52
FISEIE 4 BB O ek el B R S ™ o BRI, AR SGE I B AR 24 b R X AR B & 3h i
st PR A FIIR K BEIR T B B, SR R R B A 7 SR AR AR PR IR K A 45 IR 55 (3 2 i T T
CO, B & ZRAR M LRI E BT E A SO T8 2 18 RAETE X S ik %5 i # o
JITTE %% A AH DI A 4 R ) 2, BV TR X b R RN F T B RRRHSE RB VR T B B LA S B AR RE
KR CO,HE ZRARMWERMMRRS HIHTE
3.2 WMEEITETE

MERITERESHRERNESRERF WAEFNERITEESRERS WIE TR, IR R AR
o M TEBEZRETHNERRGRS , \TUEZEA TSNS REELE R ENNE N TREATEET
GSAFET G AES RGNS, WITE 2R FAHR MU E AL BRI PPAG 25 SRR A 2 HOH 2 B e

A SCR AT M BB | A PR ROR A P IR S5 I S B AT, A

V= 2 0 xP; (1)

KD oV RIEYAT RS ERMER(OT) 50, 0% i EWRIETE (ke) ; P A5 i MEVNTS

g (o/ke) o
V, = 2 Q. xP, (2)

K (2) o,V R EA R A P IR 55T B HHE R (T8) 5 Q, 0%  FPIEARLIIE 38 & (kg) s P oSS @ AR

TG (Jo/ke) o
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TRIKAEEA AR 55T SR AR IR T 2% A% 52 SCRT 43 Tl K AT K R AN & FK , HOE S B R rl A T

W EE T E
V, = zohixphi (3)

K) LV, IR BELE IR ST B A& (J0) 5 Qu W DAL /K& TG FKE EBRMAEEHKE
(m®) ;P A TV FZK A% B BRA: 36 /K A 4 L EE R AR B8 FHZK 4% (JT/m’ ) , 435128 1.75.2..00 55/ m* @ Fl
0.03 5o/m*™ |

Neataxd i g B BRRHSE BRI T FE R K& CO, , REAEDREX CO,#1TREE ., Hitk,COo,H
FE RS WIE B B AR A F sk TR, AT

V,= 30.%xP, = Y a,x0Q, xP, (4)

K (4) o,V CO, [ E RS TH B M E R (JT) ; Q. 056 @ FrEeTR MBRHRAE (kg) ; PRy CO, & & 1 1Ak
JRA,0.2609 To/kgC> 5 Q, N4 i FhAEVR AT 2 B (kWh 5K kg % L) 5 o, S 55 @ 7 RE U A B HE I R 3 (ke/
unit) o

W ST, VR4 % it A4 P 4 SRS B0 ) P AL ot A B 0 30% —40% 2% JLA I 1o 4% 4% s Ak I 1l
b B IRAEISE S AR RIAR , KIS B RIS P R TR , o BB RGN X B E R TR HH1T KR
I3 . ASS0R 60% 1E Rk AR B R 3R, oK FH 2% Rl A A i 3 2R AR 19 R BR 04 % IR 55 1K e B kAT
HE:

V,=0.6xQ, xP, (5)

KOS H,VIZREREBRA RS H RN ER (JT) ; 0, N EFEH TR E (k) ; P,V A R WILFRIH
WA ,79. 15 6/kgN®

HETEREREDSRERSERMERTTEOEM L BEREDRERSHH WM EEA M, FEEE N
TLE 2007 AR RGRSE R B ER, HEAXWT

V=3V (6)

R(6) W, VHESRGERSE R EMER(TT) s VoS MASRERSHEMNER(OT) .

3.3 HBBESTHE

HEBRGIRS WIE S E WA DAAESRGERSTE B 2 B REHFAE M R A BBk &, B
HE TR BRE T s o 7 R BB IE R4 R R R 28 00 A B R G IR S5 9T 2 B % i 58— B K FH BB
B, HHEAXWT

E,=YE,=YE, xT,= Yec,xQ xT, (7)

K(7) WL E,HERRE (sej) s E,, 5 i FIE 2RI H BBME (sej) s E, 0% i FE 2R H RER (J) s T, 05 i
FhIE 280 H BB (A B3 (sej/T) sec, 5 ¢ FIH I H BB R & & (J/unit) ; Q.05 i FHB T HWIHRE
(kg Bk m B{ kWh B{ L) .

7 SCFI] FH BB 1B 2 4 20050 2 B AR B 7= b L S 7 i O™ Tl AR O TR AR B K LR ) B R
WAL B 2 4 BB o G — WK FHRBIEL, R BB WA 7= JEM R = JRK LS . CO, B . ZRAEME
BRIk S5 TH P o
3.4 ABRBIE

A R R R R — N O X AR R GRS 1T B T TR B A W A R E AR R A DS
RS HHTE, DEFRN RS . EHER—EN O ES RG RS HE %10 #k b bbb K
B A RB VR b A P At 6 28 - b A TEAR, FE A S B4 5 — 28 s SRR A O RO 3 L R A
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AUF:
EF = Y EF, =1, x ¥ (aa,) =1,x 3 (c/p,) (8)

R (7) L, EF B A2 el (hm?) s EF RS i FPE 30000 H A 25 2308 (hm ) 5aa, 056 i PRI STHITE R
A PR AR (hm®) 5, R IEGIR F5p, 5 | RO B0 E AT RS 4 PR BB T (kg/hm®) se, 056 @ FhIH
HTHKEE R (k) o

AR SCE I H AR S 5 SR AR T 2 A 25 A 18] Y o5 SRR R AR R PR IR 55 T B
&, CO, & % MRS BT 2 B0 AT DUE T B Rk A BB IR MR PSR Y CO, IR B Lib AR S 2, F 2
FEAE P ASCE TR BBIRIEFE . MIRAKMA RS 2 RAR M KBRS TEME SR A R g IR %
R &R
3.5 iR

TRTRE 1 RBUR Siche 25 4R, ISR B ABH SN EBREN R BEAESRE KRR
Wo A HE X HAEBRERSRA S HE BN A, FAREEAIH AT RERSWHERSES RS
RO S EE N Z MR R I EARIT

LCF =E /E, (9)

R (9) H,LCF Rt R BGE N E S RE RS AR (JUBK sej Bk hm® ) ;ELNAE S RE RS N E
(JCE sej Bf hm®) ,
4 EBRGEREZERITEERSHW
4.1 MITE 2007 FEAZ RG RS 14 RAGHE

FFYIR B v EE 5 REE T 5 B A 25 L i 07 ¥, X AT B 2007 4E 45 514 2% 301 H M4 3 &
TR, SR E 2,

F2 MNIE2007 £XEXBFHRMBEBUTERER

Table 2 Calculation results of various items consumed in Congjiang County in 2007

VIR WEETT %

. (=R W R7S AR T8
if”:}ifﬁn}ﬁ%;s 2 MR o] E ' m;::;:::lm mel\::lr:femnrx}a’nt Emergy analysis Ecological footprint
. Consumption item
service type T P o= K 2 T S
Quantity Quantity/JG Quantity/sej Quantity/hm?
YA 7KF& Rice 7.74 x107kg 1.49 x 10? 7.24 x 10" 0.1255
Food production /N Wheat 3.62 x10%kg 5.79 x 10° 7.20 x 108 0.0087
413 Sweet potato 6.11 x10%kg 6.54 x10° 3.83 x10%® 0. 0030
FEK Com 8.58 x 10kg 1.35 x 107 1.25 x10% 0.0116
TL4ABE Potato 7.95 x 10%kg 1.07 x 107 2.23 x10" 0.0032
1E4E Peanut 1.44 x 10%kg 1.21 x107 4.27 x 10" 0. 0065
5% Beans 1.99 x 10%kg 8.14 x10° 1.96 x 10" 0. 0059
#53E Vegetables 7.39 x107kg 1.32x108 1.41 x10¥ 0.0349
74)K Watermelon 1.55 x107kg 4.03 x107 1.03 x 10" 0. 0040
M Orange 3.15x107kg 8.73 x 107 6.04 x 10" 0.0079
4P Beef 2.43 x10%kg 5.37 x107 1.18 x10% 0. 1099
(P4 Mutton 8.00 x 10%kg 1.94 x10° 4.50 x10'8 0.0036
4, Fish 4.55 x10°kg 4.37 x10° 3.95 x 10" 0.0172
SRR = JI3EAF Rapeseed 5.23 x10%kg 1.91 x 107 1.12 x10% 0.0215
Raw materials #iE Cotton 5.00 x 10*kg 3.12x10° 1.16 x10™ 0.0001
production HRE Sugarcane 3.58 x10° kg 6.27 x10° 1.36 x 107 0. 00003
ik} Feed 1.89 x107kg 2.97 x107 3.60 x 10" 0. 0306
AR#F Wood 5.89 x10*m’ 3.57 x10’ 5.18 x10% 0. 1208
5E35; Fuel wood 1.15 x10°m® - 1.01 x 10% 0.2359
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S
PRIk ROTR g AR
HBRGIRSE A Physical Monetary . . .
Eonsvatom Wi g measurement measurement Emergy analysis Ecological footprint
.y Consumption item —
service type e TPkt e T
Quantity Quantity/ JG Quantity/ sej Quantity/hm?
WKL TolkF/K Water for industrial use 1.90 x 10°m® 3.33 x10° 2.40 x 108 -
Fresh 1 y
resh water supply - FESA 1.38 x107m’ 2.76 x 107 3.32 x 1018 -
Water for domestic use
Water f
MRAIEL W ALK Water for 9.24 x10"m* 2.77 x 108 1.19 x10 -
irrigation and livestock
CO, [z .
0. Exation i) Electricity 1.50 x 108kWh 3.91x107 1.45 x10% 0.0043
2
$ta Coal 1.21 x107kg 1.16 x 107 2.18 x 10" 0.0160
#REL Fuel 3.49 x10°L 2.50 x10° 1.85x10" 0.0048
Re al and 2
5 Removal an ERRIE . 8.88 x 10°kg 7.03 x 107 3.60 x 10 -
decomposition of Surplus nitrogen fertilizer (N)

surplus nitrogen

N T RPEER AT A ) LU T AR BT 5 I AR 25 R G IR 55 28 3, K5 4% 2T 92 0 H 97K 2 B AT
B BT E 2007 SEH B AR AT RS MIHER REEMAESRE (R 3) . REFMAARTHEI %
BN 5 R B[R], AR H2fe X ELHEA TR 1] B LU, (LR AN SCHE M 2230 B M 7 i O T B S R P 2R
AR GRSS P 5 Y 53 AT H

®3 NIE2007 FREESREMESHRITELER

Table 3 Calculation results of various ecosystem services consumed in Congjiang County in 2007

YrfEE Iy Bk BB 7 Bk A SR T
HB ARG RS R Monetary measurement Emergy analysis ecological footprint
Ecosystem service type T Hr/ % Pt H4r/ % TH P i Ao/ %
Quantity/JG Percentage Quantity/ sej Percentage Quantity/hm? Percentage
2
ﬁt’nﬂﬁ% L . 5.24 x108 68.37 5.40 x10% 51.43 0.3420 44.06
Provision Food production
serviee DR . 0.85 x 10° 11.14 2.66 x 102 25.33 0.4091 52.71
Raw materials production
Y %
Bk 0.34 x10° 4.39 0.18 x 102 1.68 - -
Fresh water supply
I CO, &
bk r 0.53 x10° 6.94 1.85 x 102 17.62 0.0251 3.23
Regulation CO, fixation
service ZRAR LR
femoval and 0.70 x 10° 9.16 0.36 x 10% 3.44 - -
decomposition of
surplus nitrogen
41t Total 7.66 x 108 100.00 10.45 x 102 100. 00 0.7761 100. 00

M3 AT LR H, WL 2007 SRS R MR S5 T 3% () B (E R 7. 66 x 10° 5T, Ho o 45 AR 551 3 i
P o EL A9 R 2% 83.90% , 44 BT MV BL AR 25 R GE I 55 T 9 9 S (AR 20 5 T 254 3 e R F 97 4 R 55 144 14 8 DU A o
B, Bl B 16.10% o RAETERYEER S H BT B P AXAZ R T ZRARKM KR, I &
B BB FEIUR U LA F G IR 2K R BRI , FOR AR S5 H S BB G I LB Rk 9. 16% , B &
R BOK B CO, B MRS BT G I LBl . MMERITIEHTRBEINZSRAR M EBRM RS HRE3
b5 vk e B, IR R R 7R R 2 AR R B DL T , 45 305 | A9 RER 2 B el A V8 8 BRI 5 %7 1) g R BT
AR, F T E L FREBURAS , X R 2R AR E RIS H M ERE—ERE Emih T .
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MILE 2007 4 A2 R SR 55 T B2 10 B REME M 10. 45 x 10 sej , BE23 AR A5 FITA 15 IR 45 19 8 31 22031 o 210
PR 78.84% 1 21.16% , B45 A 55 TH PR R ML EL JE RAE S R GE MR S5 1 2 9 1o 9819 AR 55 1M
P 4/5 3k B LR R XS CO, B E MR S5 HITH 3%, i Bl AESRGERFIH BB 17.62% , /T HHER I L
S RBIT LR RER . XRF A IRRE ™ R B IHFE T KRB AR BH B, BEVR & B LLB R, BRI A
FARBIE BT 07 ¥ETH RS B CO, B E MR S5 HOTH S BT o T MR 7 ok P B PR A R 2 P ] 2000 45 3 AR
A XA T EL 2007 47 CO, [ Ak 55 TH 2 O M E R AE — e R L _EfIRAG T o AR 25 500 T vk U S 4%
KA P B AL AL AR R, FERR A BRI REIR Rl . 1RV HLBY AR GERll 3t X, YT A9 RE TR 2
B AR T RBRFEIKF S 2B ESBTLE CO,[E % AR 5515 2% i 4 25 2l i 1% o

MITE 2007 4 A5 R G R 5516 98 (0 B A 35 R 78 9 0. 7761 b, JH o 48k 45 IR 459K 9% & T o5 LU 49 hy
96.77% , VA1 R 55 TH P BAL 5 3.23% , X [FIAE R BT B J& RO 45 AR 55 i) 96 P AR S R G R 55 T 2 19 =
BRHME . ARIER, FORHE SRR T 5 e p2 3 Mt Bor k& m iy, Bl TASRER S H B BT
1720 XREHNERTTENETT AR A ERERESRERS R, NN ESRERS HELMEN TS
AT B TR AN T AR ST 7 BE A A 25 JE 7 J7 TR 0 AR 25 R e P s R R B AE 5 R GRS 19
HP . DASEFRHS T RONG . B SR NTLE R R F 2 A A6 EVR , (E0R Lt R LR AR &R
Gerh LUMRBR A A 58 B R TOE M RISEH , W53 T KRB ERIAR . EA PN BRERRIFARIT AR S
FriH BRI OE R (BRI IR T SEHE G R 0 A PH BE I TH #E L ST 38 S 3 0 ARt 4 o5, TS % &
TESH A S MR R 2 T 3 N 58 AR BE
4.2 WJLE 2007 A5 R GRS HE4a -1 2P Bk ol

TER AT ET RSB ILE 2007 4£ AR GRS 1 2 B EEA L, 458 IR BB R ML E
2007 SRS R GRS B &, M T 1 R BOT RS BT E 2007 FAEBRGEMRS B a-H PR
(£4),

F4 WLE2007 FESRERSHL-HEFER

Table 4 Balance between supply and consumption of ecosystem services in Congjiang County in 2007

I EERGMS B4 ARG TH B UG VIES

Measurement method Ecosystem service supply Ecosystem service consumption Load capacity factor
BB J5 1 Monetary measurement 48.96 x10® yuan!'%! 7.66 x 10% yuan 6.38
BE1E M7 J7 8 Emergy analysis 9.49 x 10% sejl*] 10.45 x10% sej 0.90
H &SR8 )71 Ecological footprint 0. 8748 hm? 3! 0.7761 hm? 1.13

MFE4 FRTLIE S, 3 AR EB BT E 2007 FABRERS MBS REERF To4BE. N
TLE 2007 AEAEZS RGUMR S5 BOTH P EL I T B4 M8, AN (B D7 A5 B I ST BB D R B ik 6. 38,
X RIS REA AR 5E 2 L8 RX 7= MRS BIH 3%, 88 5 X SR RBEAR. BREMTIE
BEIR G RE S R B/ T 1, YRR RGTHR B i AR 55 R BE ) REAS W A2 2 b Js: R 28 K e FE K, 75
 10% B 7 KARA T REE AL — SERRPE B A P TE SR B R o T AR 25 R 7B T 1 45 B A9 T AT R 0 R B0 s K
T 1 XU A S R G R BLA RE 0 REAE 1 2 24 b J RO 7= b AR 95 I ok LI A R o BRI, 12 P RE(E
IATOT B ANAR S R T AR B A R 5 VLB SERR G O BU B — 3, BT R 2007 A E b FAETRE
g5 e FHRIR A
5 #Hig

AR I S T v LR T 1k R AEL AT 7 YR R AR 25 RSB T vk , AR G ARl B IX 5t M 48 AT B 2007
FABRGURS I BB IEAT T A5, I 51 A SR BE 1 R B, X LR 2007 424 25 R G 55 K it 451K 2 F
WPROLHEAT T 0t GERFM - (1) PHERTTIE R T I AR 25 R0 J7 vk B R 45 R AR UL, AT B
R HELA AR S5 BOTH PR T AR S R GERR S5 11 2 0 1R 405 (2) 32 BB AE /0 W 05 ¥E AR 25 R 2B J7 I8 B 1 1
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T RE I BB, WL R 2007 4EEEA FALFAD RGERS TR FAPRE , X 5 AL E M SZPRIE O LA —31,
6 itig

NI EXH R RG-S RS T EEARBEXT ST 2 (DR R) Gl S AR e3R8 M 2%
(ER) I8 BEEE M TH 2 (RBIE) FIXS TR Bk £ 7= 5t AR 55 BT o P A = b 0 8 00 2 (AR S R ) o il
WERASRERS HERESRERS HETRWEELRT Y. ASCLMEG R X N F], 542 R 5 MR
FIHBR YRR ER RBE T AR S R 4 Rt BT T,

Yy By R A 3 RO R AR, A B 5 R G SR R . R, B TASREMRS L
R EFEER , ARRAZ— YR E LT R, HAFRRBA S RGERS Z B Z 0] e, B
Rl —ABRGEMRSFAE T, I FIHR S ZEEA 2R, AR RS Z B AR EEFT R, fHEE
FEES R FEMBBES BB AFRREASRERS WIHRREAS —WREAHETER, R TYE
B RLRZ 0] LG, AR FEARBEA SRR S Z T M. AR, BBES T
FEMAERRIB T BHR T EMEE R, NVESRENT B ERGERESRERSHWHESE, HFRATSR
—IHHE TR BRAESRERSE R FFARESRERFSRAZBIMZRTA AR, XEHESRSE
MRS51E P A S R MR E T B R ER T ESE R EREA W . X TAS RSk, ReE 57 ik
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