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Abstract

In 2014,the Ministry of Environmental Protection and the Ministry
of Land and Resources of the People's Republic of China made it clear in
the bulletin of the national soil pollution survey that the soil
environmental situation is not optimistic:the pollution rate of soil sites
nationwide is 16.1%,0f which the pollution rate of cultivated land is as
high as 19.4%,the soil environmental status of cultivated land is a cause
for concern. The natural conditions of cultivated land in Gansu Province
are relatively poor,and it is also an important ecological protection area in
China,the main grain production area in the western region,and the
quantitative research on the ecological compensation of cultivated land in
Gansu province,it will not only alleviate the food security,economic
development and ecological protection caused by the uneven distribution
and utilization of cultivated land resources,but also be of great
significance to the economic development and ecological environment of
Gansu Province.Therefore,under the background of ecological
civilization construction,after consulting a lot of literature related to
ecological compensation of cultivated land,this paper takes ecological
compensation of cultivated land in Gansu Province as the final research
object.From the view of ecosystem service value,this paper introduces a
three-dimensional ecological footprint model,and distinguishes the stock

and flow of cultivated land capital based on time dimension.Through the

11l



VI N 2T e A8 HR A B AR A ) A 7T

quantitative research on the ecological compensation of cultivated land in
Gansu Province, the conclusion is as follows:

Under the background of the construction of ecological civilization,
this paper takes the ecological compensation of cultivated land in Gansu
Province as the research object,and uses the data of land area,population,
land production and consumption,and agricultural product price of Gansu
Province from 2013 to 2018,based on the study of ecosystem service
value and three-dimensional ecological footprint in Gansu province,the
quantitative methods and results of ecological compensation for
cultivated land in Gansu Province were studied:

First,in order to enhance the accuracy of land value quantification,a
new model of ecological compensation for cultivated land in Gansu
Province was established on the basis of the existing basic cultivated land
value quantification model:(1) in measuring the ecological consumption
of cultivated land,it is more accurate to measure cultivated land
consumption by using three-dimensional ecological footprint to measure
cultivated land ecological consumption from time and space.(2) when
constructing the model,it is the first time to combine the three-
dimensional ecological footprint model with the ecosystem service value,
and according to the ecological consumption surplus/deficit of the study
area,establish the payment/compensation standard of the cultivated land

ecological compensation respectively.(3) according to the relationship
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between the change of ecological footprint and the change of GDP,the
ecological compensation priority of cultivated land in 14 cities and states
of Gansu Province in 2018 was revised.

Second,through the calculation of the cultivated land ecological
compensation in Gansu Province,the following quantitative analysis
conclusions are obtained:(1) from the provincial perspective,the total
amount of cultivated land ecological compensation in Gansu Province
fluctuates greatly,among which the highest amount of compensation in
2017 was 49.104 million yuan,in 2015,the highest amount of farmland
ecological compensation paid was 130,524,300 yuan.In 2013-2018,
except 2013 and 2017,the supply and demand of cultivated land resources
in Gansu province were in ecological surplus,the other years were in
ecological deficit, and the depth of footprint in Gansu Province fluctuated
from 0.96 to 1.08,the results showed that the utilization rate of cultivated
land resources in Gansu province was high from 2013 to 2018,and even
some years' cultivated land resources did not satisfy the local resource
consumption.The ecological service value of cultivated land has changed
greatly. During the study period,the value of ecosystem service provided
by cultivated land was the lowest (1.413 billion yuan) in 2017 and the
highest (1.652 billion yuan) in 2015.(2) from the perspective of city
region, the difference of ecological compensation amount between cities

and states is large.In 2018,the highest amount of compensation paid by
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cities and states for farmland by Santa Claus was in Dingxi (78.854
million yuan),and the highest amount of ecological compensation for
cultivated land was in Qingyang (69.392 million yuan), Most cities and
states have been in the state of ecological deficit from 2013 to 2018,and
the depth of footprint has increased obviously during the study period,
which indicates that the cultivated land resources in cities and states have
been over-consumed.The supply capacity of ecosystem services in cities
and states is declining.In 2013-2018,the supply capacity of cultivated
land varies greatly between different states.In 2018,the value of cultivated
land ecological services in Zhangye was 105.4 million yuan,and the
lowest in Jiayuguan City was 100.7 million yuan, with a difference of

104.7 million yuan.

Key words:ecological civilization construction;cultivated land ecological

compensation;ecosystem service value;ecological footprint
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3 HEXHSE5ERILEAM
3.1 HBRE
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£ (CER IR 2R s B e SOy: EEFEMEARIEY (S5 1+
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AR A it ORgBR I, X T 5 i oK R Al R PERE I, i HE
e NG EK L ORFFED) BN 2120 B

3.1.2 #HESRSZMNE

M AE SRS A2 TG AR RS A B 177 RAE A1, IR REr A5t
JE PR BE  AR A (B A AR 2 5, B LR 3-1.

£ 3-1 BEMA Rk R R LR

ey e T A AL FISERD:
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e
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3.1.3 HihAEASiME

RKEPHAESH RS, BARENIMNFRABERIER. &5 CamcE N
HRICHR, R SCREHE SN B AE S AR T4 OBFH AR 25 O EL AT 9% 38 AR A
HD A S AME R R AR OB AR S R 1A 7 AR ) BEAT M, DLIX
B ORI R BCE A TR DRIP4 R G E AN 2t B 2 B s OR 97 A
RAEBRRARAP AL H 1, fe 2 Sos pF e A A ORI R o g A2 25 3, ikt
HBANEL 1 52 20 8 RPRF I DRI 8 ISR AAMEAT Oy BARR Dy fERF B8 A Y i
RE P A A o, R BN AT IS B, B e A R AT
NISAS, LA RE DD BOUBE A A A G A s BN SRAT 9 AR AT X
MRS 7 ORI A, TG 2 AT A, ST N AR B ORI 15 2 11
Weat, FERRFK ORI BEIR MR BRI, AT B O3 2 A= 25 BRI H A .

3.2 ISR

3.2.1 NHEYmIBiL

NILYDEEER, IR BRI A B A 2 USR8 95 A N 4K 23
Yo WAT BV, BHAS ARG UAA ALY ETEAAE . Bt BIRprRe st
ASRSHMEEEA A X — &N, Xt 7R SR R 4 ok
i, EShORY B BE U R 59 B T A A SR B R o (L T BRI A AR SR
ABELEFF UL BEVEAE, 7 ER IR RBLR A A Bk, 7 20 B A A A 3
b A 5 SE B B b B U5 BB AT 3R Tl B A A R 55 R B B AS 2
SEHCIE

3.2.2 SpEPIEIEIS

HMTIVERENE, AT AR S AMEN IR SR SRR R, FRIRAT N E
PRBIZE AT Joxt At 2 AR 2R 20, AR L RE I 24CR m] 0 0 IR AR AT
TANERYE, IEANERIE AR AT N A S AR IR A B2, S A AR e
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e AR 2 A AE A FLAth J BRI R K iR . ARSI 5 Y .

Mt 2R S AME R B B R AM B, SR AR AOAT D7 A B (0 IR AR
I, AEENBCA 75 2 D B BEAT 12 2 A NN ORI IS S AT iz G 2R, BF
A ECROLA] BE 2 AEBPIR-E B -BEA IEA T, XSRS RGUK
R, B, DZUREBUE A 51/ 1) EAR REARIHE STAE, RISt = 4h
FVE ) AR B OR3P 22 i o ARRAS |38 )6 B B R I BOR, H s nai e 3=
PRSI PRI AT AR

3.2.3 AibthiEE

NP PR R N5 LS 5% R AL, AR AE S AME P E AN AT B
BRAGIAT o NI ZFE AR AL P~ A0 55 iE 3 5 B AR A Lt — 3% 8] [ R A0 4ok
F, BARBFE AR LSS RS Lo NSRRI T5 T Hoer “ N7 R4RE—
EMAEF T AN AT A EORM A B 2SS, b e 5 NS sl
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NRE BRI AR I g8 — B4k, AZRm] DAL B AR 53R A5 SR AT RE IR
I BRI AP R i SEE sl O B AR (05 FEIA B 77 AR RE i, 6ot 4 (10 45 B 1R
A DME LK A BRI M NSRRI T L AR5, 18 P AR B R AR 25 FR
B, RIS L AR L dE SRR = 51 R A R R3hib Al SRRk .
XA SR BATXT B AR T A ELE A B AR A AR, DIAS AT 9T B — I R 2
Xt B IR S & AN TR B SR T . N5 B SRR e R N S A 2 fi B JRE RT3 2%
i, EEFA IR B R B N O 2 Rl 45 6% e 1) 28 - BN B8 1%

PRI AR, IR B IR AT R A, Drfpk A 25 R 55 I35 SV 11
4y, RN A SAME RIS SR

3.2.3 AIFEL RIEIL

W& 2GR R, NI E AT AGE, AR SR ) AR N S
HARIAEE IR K R ™ B, TSR R R PR BT R AN N Lo 1987 SEAE (AT
Rk ) RIEER I “BER 2 BAARFR, A RFRANBLEHLE S
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XA S AMESRHE I IT, FHE VA& BRI, A st — a2
fEbriE, T ERBR R AP A S AME AT T A

S
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4 FipESIMEEUGRIAE

4.1

FERE B B o B AR (1 S SR AL, N - R e f T i S B K
FITBL, X HR A Bt E S A M2 EACAT T, 3R HERG 1 H R & RO AR
R AL, AR T R e S AR A R AR L

AT A S AME R, TR IR PR RS R GRS E R, Rt
YIFA S S X Bt i e 7 2R OB HEAT A2, BRI 8 E RS AR
G55 O ELI 2 e =3 B 5 AR 5 11 AT S NAME R B, (B55 18 235
A AR =3 BRI 52 B 2R B UAT 2 AR LA B BE S SR B O (B T HEAT RS, P
L, — BB i T AETHRE B A S A ME RN 2R A S R GRS B 5 A 7S Y

1 A
Lpe

FeA B A5 RS RET, 3A R 4 ST St b 2
AR AR ATHERT U 5. LA S0 A B 2 R R AR L0 R 51
025 A8 P A 7 KRS 1 ARV R O RS, DA B 124
A R S RRHEATIX A5 o A8 HE BT A 17 BN B 0 RO 4 B e L
A AN 7 DU R 02 A AR IR VA 77 L W A
RGBS KA

G LTI B e B EE H R B S MR TR0 5 R
TRERL b, LS RIS U R = S s R4 . 76 M
A AR E AT B

4.2 #HbFFHEEMNE

4.2.1 £ BiFER

A A AR AR Y T B A = B T B A G DU S AR S R G R
SO o ARYE H R A ARG, ST A B Bt A A e TR, 32 R
THUEY) ety N2 B35, FORMEI | A4 (Rfe) « EMEY)
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T REAE S SRR LRGBS UMM E Y BB AR RO I FE b
b B 257K, R d W B IS BT 78 X N NS AE S DA S AT R R BT 5
EERIRRH R, SRR 7T DA S 22 N 1 B ) S Byl 2% B 2 AR 5,
RN T Bt o B A SNSRI R O 3K
Pt B AR AR
EC=Nxec (4-1)

ec=(1-12%)xaxrxy (4-2)

He, N AFRXKEANOE (G 5 a NABBHER (AT 5 y A
Pt =& K r FEH IS N s 1 S0k F AR 38 i R 1 A B AR 0
2.17 Al 1.66534,

B A2 R T8, R FR A b B U BE e it 4 I 7 XN IR Bt YRURT T 44 7 AE 1) PR

FEANABE A ], PSRRI C XA I A 72 DA A S0 B 2 2 R e 3
FERTL
A S B T AR
EF = N xef (4-3)
d=imffk%- (4-4)

Hor of NOFFIX AP EE (ABUND + A i M H &S
RIS A AT (ABUND 5 C ONWFFTIX SR i M 3% 300 H A9 209 2%
B(kg/N); PG MIERIA B EEREFAE N (kg 2B 5 N FLE.

4.2.2 ZHETERE

T 2% & ) A 25 2 Rt N BRI [R) A0 A J& % J5 - NiccoloccilIFEAE 48—
LA AR R b 5N R RN T

JRTETT R, FRos NI TN BAR BRUR B AR R O, AT FR T % XA RV B 1
iR R, BRI KR N E R S ARG

MBS BRI, EC-EF >0, W: EF,, =EF (4-5)
MBS RN, EC-EF <0, W: EF, =EC (4-6)

Hrp, EF, NPPMAZRS @, ECMEF k.
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4
| tr

x¥

EF

size

EFdepth

e e

B4-1 —HHER (B M=% h) i

AEIEIRIE s m NI PO AN T B AE SR AR SR 5 1 5 S O, it
N T B GE R R, HAE O 9N B AR S R TR R PR
URNE SN AR /NS WAE
EF

EFdepth = E_C (4-7)

Wb EF,, , ARHAS RIERIE, ECHIEF 0t
FIT LA, 383 FRAEXT A4 BRI A DL i) A2 28 BE RN B AR B IR AE =

FHRE R E TR, 153 = 44 25 E T SRR A .
EF,, = EF,. <X EF,

epth

(4-8)

Horb EF, ), =R RS R,  EF, MEF,, , Wt

size

4. 3 b ESRSMENE

4.3.1 HEFEFHIEE

H T Costanza B 78 R I ANIE H T H BB O, 1B N 223 i i T Costanza
ENIIBETT, FR4E5G E AN 200 A7 AT WG, §lE B ARG E IO RG
AR ARG B ARAESIME S ER (R4-D .

EBRGRSME LT T, ZIE&HHAES RGPTRE ™ AN &S5
R 55 HIARNS DTk RE ) VB AE B, B0 2 & AT RO B R Uy

E, :lzw (4-9)
= M
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R 41 PEHEBESRERMARESHEIER

AR TEE Bt P i KT
SR 0.50 3.50 0.80 0.00
A 0.89 2.70 9.00 0.46
SRS 0.60 3.20 0.80 20.38
Y B AR 1.46 3.90 1.95 0.01
JZ P Ak B 1.64 1.31 1.31 18.18
AW 2 FE I OR A 0.71 3.26 1.09 2.49
RV N 1.00 0.10 0.30 0.10
R AL 0.10 2.60 0.05 0.01
IR IR S04 0.01 1.28 0.04 434

Hop, Ai MR AR T X P3RS (Tt/ke)s m, J9i FIORR B VR )% Fh i A7
(hm?); ¢, A i PR /R 37 (kg/hm?); M O E SIS A, 1/7 MR H AR
EBRGIEEA N1 505, Frig ki 2 5t M a4 I BEr &P A4 7= ik 55 s 0r
AR GBI 1/7.

4.3.2 }MERBRITE

A ESCRI AR, BRI R H R B PR A S ER, (HE SR
SRR AU A 25 i 55 I BEARAE B 0 (E, EEARAS 2 S A B 3t 25 25l 55 (i 10 S
BrfEL, 3N RS BT T X RAK AL A AME IS R, At I ROZ AR 243t
(RIAN TR B PR 28 5 e FR R O e e 4 34 (1) B AR S AT AR M, X e A 28 e 55 L
MHEREAATIZIE, 52 PHbA SRS I E BN SEbE, TFEAAR IR .

I(t)=—— (4-10)
l+e
Foop R A AMEI S TR, () e (01); t=T=3, T=——, E REMK

E

n

REL e AERIREL

MG ERBERAT DRI, AR S HME I ST R L YE Y (0,1) Z0E], E
B LA TE R IR A . 2t > —o i, 1=0, BISHFRAIATE KT
BRES, AT A SN E R ST BN 0, 24t — —o i, 1=1, BJ4HFF
DX AR S AP AR R, S AR RS MBS AR S KPR AN KIS, AT TR AR 25 i
EAMER AT RN E 7

MR A 2 S AT B B AAME R S P A S E RS & )G, BIRT15 3]
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AF FE XA A S OB ) ST S B A SNBSS BRME E, (0)
E,(t)=I(t)xE, (4-11)

4.3. 3 e E SRR FNERE

% 4-1, RIRTAS 24 AR A S IR SS I EE N 6.91, (HEE T B4 r™
PRIE X RNETANE, A 523 A SOME R EN 5.91. M#H A SRS
(IERARC R Iy I

A =591xE, (t)xS (4-12)
Hrp E ONHIHAEZSME; S AW FLXCHH T AR

4.4 HESIMEBRRFE

4. 4.1 #HiFFEHBRE EIRIR

R EA L, AT R B URAN 2 DASCHE 2 NATT B B, 75 2
THHAE B AR BT BRI A AL S A TR AR, 7T E B LA B B AR T TR
BRANIRLE, HUEBONACRT TT X A S RFEEIEBR S . AR EM LA
FRN:

o _ EFy —EF,, _
URY: = ET—EFO,W ~1(EF > EC) (4-13)
K URy A EREASRER AR, EFFIEF,, 5 MRS LS T
i

MERA LR, HXELTAESERIRSE, B REERE S 4 S RN

A EDRAR, PRI AR g HA X . R A SR E AR

UE

= %x 100%(EF < EC) (4-14)

4. 4.2 $pESIMERILIRRY

b A S aMe, R failid 62 M 200 B b LIk Hh 3820 AN R0 A 20 O b
1 o AR 50 7 A SE R AR S A MR BB LA S 2 I 5 A SR B M Z BN
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B R GRS U E A TR, (B & RN A 28 i prit 53 R i 9 A BEAE
ELRAE A S R I B AR A A ME SR D 2 I, I N =GRS A S T AR 4E
JEXI B AR AME N BT A R, RIS A A A M R B R T E S, (A
i 7 B2 B T BUR ST RE I TR BOHATAZ IEBS B T A SOy i 1 i P AR AR RS
M B

R FEIX B BRI Y AR A AR I, ISR B 2 X P e e it R AR S IR 1
ANBENE SCHEZ IR N R A 77 S A5 5 31, T DA RS B AR L AR b X B A= 25
Wil RIS D02 DV FE I A b X B A2 25 R 25 (B AT M2, BIVRR 254
ASIMELHARHIX . THHAXA:

A, = A, x CURIxb,=A, xb, x (EF,,,, —1) (4-15)

AW TE O A SRR, W B Z 0 X B b SR P (4 2 3 i N AT A7
LR AR BRI AR 10, AMERT DA A2 A X AT T IX (R 2 7 AR T 9, Id
A DA AR BB SR 45 H A AN R RIS IX, BITRL, i3 DX e A1 3 N R A A
HIRExT (1-J B B A b I 2) B0 28 T AME, tF A 30N

A, =A4,x(1- EF s, Ixb, (4-16)
EC
b, = GPF 4-17)
GDE,

Mot 4, AR S AT R EAME R (T 5 b AT BUR AT RE

(14840 GDP W FIX M4E N5 GDP (Jt) 5 GDP, 444 [E A\ GDP (Ji).

4.4.3 #HESIMZTER

TP T PMS AL A AME RO DI BE , AR Sl & Uy i 2 2 g v S L
TR A2 A SR S5 I 5 = AL T AR GDP [ EBEL, A5 RS BBk BE IR
HIAEA T U X 243 GDP (2, (B SERR_ERE 7T DO Bt £ A M rgaa UL
B 2425 8 BB B IR 2 1R Ak, JEHER AR gs X H N AR, RO H
A LR IRYE, A BTN AR A A K TR B B e AR e, i
3 AT A B AV AR F T DX IR B PRS2 MR R S R T s 2 BE O el - Bl 2
Ui, PROETREIHE N E PR b R PR AR X 2 i) GDP AR
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HIARALISE I RN, FET 8, 10 SO0 B AR S AMEfe Btk AT T8 1E, DUAES 2
AL BRI TCIX I ESABLROL,  DAE A ZE P BB AR AT U X 2 S R etk
Olo FARR NI :

AEF,
- (4-18)
AGDP

PIEC =

H PIEC RAEBIMERSTaE: AEF 5 2018 AR 15 2017 FFAEZS 22
#5: AGDP WHFTIX 2018 4 [H Py A= SUE 5 2017 SR E A4 A= SR I 22

AEASAMEFRRL, T TR A0 S M 1 22 B R R R D 7 AR R R BE IR 1Y
KA, A AMESREBORET, BRI #E AR A M (R SCAT 2 0 B 5 X IR 2235 5%
WAL, BRI SE ORI AT, B0 57 FE AR S AME IR AR, T R 545 3
(R A= A5 MR BRI, T3 PR Bkt A 25 2 1) S A o B 5 XD 48 35 B i 1.4
N, RS H BAEAMERIR
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5 HiRd&aHibESIMEENE
5.1 HARXEER

5.1.1 EBEF ARG ERIFE

(1) BRI
il gt E PRI, Jb4 32°11'~42°57", KL 92°13'-108°46', JLIENZ
Eﬁﬁ&ﬁ%ﬁﬁ\ﬁﬁmM%ﬂ%ﬁ%\%%%@%\E%S?Eﬂﬁﬁﬁa
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B 51 HiE XA

(2) &R B

s e 14 AT 2. B AR, R BiE. KoK, P, IR
BH. 5Kk, &8, . Fnoe, IRERREBHEM . H ek B E M. 2018
FEHREEEND N 263726 JiN, 52017 HHEHE N 11.55 TN, KT
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2650 ~
2640 -
2630 -

>k

2620 -
2610 -
2600 -

(1) ¥

2590
2580
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2560 -

2550 T T T T T T T T 1
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

B 52 Hi& 2009-2018 EA D¥E

MK 5-1 ATLAE H, 2013-2018 AR HIR & B — /b A EE . XA 77 SA
W RS AT SRS A N DI R A b T BT B, RITH IR A4
T AR PH A JE P o T A 2018 4EH 748 & T M J5) GDP 20 A i R (1 5-3),
HRE 14 ATH AN GDP 278K & RFBE (11.94 570 5HACH
= (1.24 J7578) 18] A\ GDP M2 10.7 Jizt. i, A¥ GDP/NF 4 HotH)
mMA: BART . R, g, e, B, KoK P IR
AHEEMNEE 9 MM, BERHAEHIRA 14 AT R A5 GDP BARRAK, ZUFRE
DS REIE

£5-1 20132018 FHINE FEH LT EIE
XA~ E H—rak s GDP b WEER AL S EAEANON

Fr H (oo 1% MU /%) iR (%)
2013 6186.74 10.64 19873 40.13
2014 6680.93 10.41 21804 41.68
2015 6621.98 11.07 23767 43.19
2016 7007.1 11.43 25694 44.69
2017 7459.9 11.53 27763 46.39
2018 8246.07 11.17 29957 47.69
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FRAEF R I AN D, (AN 0.31%. 2018 4EH i 4 4 T MR £ 7 1 10
5-4. GBI & T A GDP (K 5-3) FIS MR & =& (K 5-4) ATLURIL,
N3] GDP s 5 W MR B P~ A K, TR = BB M RK . Tkl ERBH
FE VA1 N GDP XA,  BIZGE R JRAH X V& J5 [ X 7 1 7 B8 2 f) 40t
TRESS, XA KR IFA A .

(4) B G IHHUR

HR4 2013-2018 4E[A]HF LTI AL AN A S8 AR A 34 1F] (32 5-2)
o, AHHEA 0.209 AW/A (2013) , W/ F] 0204 AW/ A (2018)
3BT IR R E 2013 AER b AR H I /NI BE ) RIS, BN H 2013 SERUJS HIBR T
RG4S EOSPHTIAR B, B i i i & WaE R wrigm, e
AR @M. BT, YERRE— @ R AR RN, FR O R R w4,
(S 501N SE % i S BT BB S BE VR V8 BRI, 7 B b I R O, AARR b
R b 1) A A 2 A )

52 20132018 EHHEHHUER

Ay Mt O AED INSRGPN NBIBHEAR (AN
2013 538.56 2582.18 0.208568
2014 537.88 2590.78 0.207613
2015 537.79 2599.55 0.206878
2016 537.24 2609.95 0.205843
2017 537.77 2625.71 0.204809
2018 537.42 2637.26 0.203780

£ 2009 47 (HHEHHH R SR E S E) RS, e EP SR e
NS AN: B RoRE T, F 15 W RHHH T B 7, [ A AR 3R
PR ELNN 9.8, BARLLARIL, PR R KT R SR
R e R X B g SR DR P 5 v S R R X 2 AR B 1
SALHIX, HR A AR B S HE A S =K R A e . TR CHOR R AR
Ptk (2019 ) Box: HlE PP RS 12.6.

HRA R o B AR 22, AR T S A AR P AR g 7 =X, BT
BEAR T XM PR IR A EE AN, M T SRR B IR K AR R B S R R
SRRV B IR, AMERF T4 M 50 R R, o b i AR B3R B ok T A
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5.1. 2 HitESAMETR

HR A A ICER TR R DR AR B, AMEAE 2019 FFEDR CHON
AREH AT B D) PR ORY, B 5 AN TS ST TSR At TRy
[a], T AT LA 7 9 BRI 52 B DA SR A AR AR R4 58 77 THI S8 SR L T AH SGHE
Jti. EEFESELCN LT

KT REEHHE RO, NERKE 2013 FELUORKHLE . Bt HHE T
B, 2014 4 H 4 M b e 8 adt e Y AT 2208 FH S b i e LI BE <6 1 427G,
A SIS BTN 7.67 Ji

KT SEEH ORI WL T, HO B BUREI R O T st LR 4 0 oot o5
AP R S L) CASIRE N sioct H 7 48 AL OR3P, RIS O 5 0 2% 17 N UG
LRI, BN (T RBURHH RS ST BAR B INED « BRZAT R TR
KT E AR SRS, KBRS B N R B BURT .

FERTHEH AP AT 1, 525448 & REUM B ORI B ARE B ST, 74%
M CLUANE & SEANE L S IAME, KA BER, o w A
FEAE RN UG S8 AT 7 A o A AT OG, I B (5 P BN A MR R Gl AT
Uk, ANWTEE RIS E N G AL, SEBL T A B ARANE D, 5
AR,

FEQRIP K AFEAAR T I, H 7848 BURF ™3 PUAT X B AR B RP IR DR, RIS
X S BEFH ML 7 7K A FE AR AR FH ) F0 8-t SE ™A, AN S BURZER I 7 I HE A
AR I E — AR T B HE, X F AR Z R B o5 A AR R R g
5 BNATE

5.1. 3 $itbEBAMEFFER B

M AR 25 A M2 1) B8 B O R RIS, T 7 A R R A 28 SO 1 B s
b, AERTHRBAS ORI AZSAME DT T T VE2 AR, #5E 112 BUK R B
BN T KRERM BT & ERABEA UAIL, T 1l & B A S MR A7 A
LTI fi
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(1) KT A AMEbR R

R FHE MR IR AEN 55 72 9 AL TR R B B, (EXS Bt 2E S R S5 i 1Y

JERRIERIBONE, BA —ERBUEE . AR A SRR, A7 ]
T A AT R A 2 R R PV B 00, T AR S R IR AR B B AR TR
A RSMELAT X0 W ASHERNESS, 58RI B BH AR R X
IS TR) A BV, BT ASE P SRR B IR AT AR, WA R SR MR L B RS &
REE,
(2) KT AR KA .

A S AMEARYE A2 IR AR AT 0 W BURFAME AT e, I8 I A SO H & Bt
ERAMER AT, BATRTEURDL, H & B A M2 58 e E ZE BURAME N
F, (HRBUCE N KBS M, RS 5 B kA i fE  AME &
PrRAEZGE R, e ARG, I A A S R AR B 1R R A &
Hdy EEADR B (R 4-1) , FTLIR BB A 25 RG0S5 I (8 A% Sk AR R v
L

N T ORAPHIR A A AR S IAEE, By LB JE T 2%, Rl a0y 1 e BE
W AE S AMEAR SR BOR AT RS, 18 SCAE R A A A M SRR 10 it bt
HR A A S AR HEAT TIN5, DR Qs HoR 4 b A S R G A 2R
DLV o R 25 R8BI H 7R 8 3t (R R Ik MR 2E 2 I A AL B XS T L X GDP
AL O, WP AE SAMA S ta Bt AT T2 1R, DLIYIRE 5E S S Bk i
HRA 14 1M P A S ME R IE D) .

5.2 i ESIMEENE

5.2.1 H\XKIR

FERATF (PEZUHEY (2013-2018) ) « CHIRABHY (2013-2018))
S AP AZ 2, G A B T AR S SRR T H R AR BUR A & T 2013-2018 4
BURF TAEfR S AR 72 A R ERIET (PENME SRS CRE 2%
HERFEBCCAESIHES)

H1 T 2013 SETT 46 H A 2 0 s b 8 ST A A T eAs s BURERE b AR AR
2012-2013 A E K, 43 2013 4 ARTE s A1 2013 48 LG #ds A B A w E P,
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TR SR 2013-2018 S H R & B A= 242 T 5T

5.2.2 @b EASEBENE

(1) YA LR
I H A 2013-2018 L AFS UL BK. R S B,
A LATHEREAS 2 2013-2018 4FEH 44 AL TR 14 TN NI RS 23, FAR 5
gk 5-3 fr.

£ 53 2013-2017 FFHRA &M AL H A BT

His[X 2013 2014 2015 2016 2017 2018
Hiltd& 0.6317 0.6633 0.6843 0.6853 0.6079 0.6324
=\ ki) 0.1407 0.1787 0.1916 0.2021 0.1351 0.1498

ST 0.0630 0.0636 0.0651 0.0682 0.3496 0.3492
E=1i] 0.7898 0.8601 0.8585 0.7726 0.7275 0.8352
H AR T 0.3765 0.4180 0.4638 0.4742 0.7225 0.8467
Rk 0.2822 0.3121 0.3339 0.3365 0.3106 0.3149
MEWAR) 0.6684 0.6663 0.6712 0.7624 0.7541 0.7457
sk 1.1214 1.2275 1.2357 1.2072 1.2238 1.4163
T 0.4779 0.4706 0.5014 0.5476 0.3242 0.3201
R 1.1805 1.2748 1.4620 1.6193 1.0978 1.1638
PR FH T 0.7926 0.8291 0.8365 0.8447 0.3365 0.3710
EVET 1.1637 1.3910 1.5123 1.4936 1.2655 1.3837
By g T 0.6712 0.7288 0.7885 0.8254 0.7039 0.7281
115 5 0.2867 0.3266 0.3509 0.3613 0.3085 0.2911
Hrgm 0.6217 0.6960 0.7444 0.8715 0.6761 0.7164

LR 2013-2018 FE#H AL . N S B A S, AT LTS
2013-2018 FEH A ML T 14 TN NI A& T), BARMSZ RN 5-4
B

£ 5-4 20132018 FHREZTMABESEKBL S (BhL: ABU/AND

H X 2013 2014 2015 2016 2017 2018
Hik& 0.6356 0.6347 0.6342 0.6328 0.6298 0.6272
=V ki) 0.2676 0.2653 0.2604 0.2575 0.2533 0.2493

A NS ] 0.0561 0.0548 0.0567 0.0563 0.0554 0.0549
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SR 54
Hi X 2013 2014 2015 2016 2017 2018
EA=1i] 0.6699 0.6677 0.6671 0.7011 0.7029 0.7045
FAR T 0.8268 0.8361 0.8361 0.8344 0.8332 0.8337
KK T 0.5349 0.5336 0.5316 0.5295 0.5269 0.5247
M) 0.6523 0.6511 0.6497 0.6489 0.6477 0.6477
KA T 0.9919 0.9933 1.0190 1.0347 1.0399 1.0418
- 0.8297 0.8238 0.8210 0.8185 0.8143 0.8116
W SR 0.6727 0.6695 0.6707 0.6664 0.6668 0.6652
PRBA T 0.9407 0.9448 0.9447 0.9421 0.9355 0.9312
SEPTH 0.8624 0.8616 0.8592 0.8555 0.8498 0.8457
Bl Fg T 0.5184 0.5145 0.5139 0.5105 0.5044 0.5013
I 52 0.3371 0.3346 0.3332 0.3304 0.3271 0.3242
HEg M 0.4434 0.4408 0.4388 0.4369 0.4335 0.4311

WL 5-3 AR 5-4 (AR TR AE RANES Rl AR, 452
Hl A 2013-2018 FE NIFHIA KRG, BARLI R AR 5-5.

R 55 20132018 FHIREEHMAKBESETE (B AB/AND

H[X 2013 2014 2015 2016 2017 2018
Hika 0.0038 -0.0286 -0.0501 -0.0525 0.0219 -0.0052
22N T 0.1268 0.0866 0.0689 0.0553 0.1181 0.0995
e -0.0070 -0.0088 -0.0084 -0.0119 -0.2943 -0.2943
BT -0.1198 -0.1924 -0.1914 -0.0714 -0.0246 -0.1307
HAR T 0.4503 0.4181 0.3724 0.3603 0.1106 -0.0130
Rk 0.2527 0.2215 0.1977 0.1930 0.2163 0.2098
BT -0.0161 -0.0152 -0.0215 -0.1135 -0.1063 -0.0980
skl -0.1295 -0.2342 -0.2167 -0.1725 -0.1838 -0.3745
P 0.3518 0.3532 0.3196 0.2710 0.4902 0.4915
WRT  -0.5078 -0.6053 -0.7913 -0.9528 -0.4310 -0.4985
PR FH T 0.1481 0.1157 0.1082 0.0974 0.5991 0.5602
EVETT -0.3013 -0.5295 -0.6531 -0.6382 -0.4158 -0.5380
BEEgT -0.1527 -0.2143 -0.2746 -0.3149 -0.1995 -0.2268
Il 55 M 0.0504 0.0080 -0.0178 -0.0309 0.0185 0.0331
HEg N -0.1783 -0.2552 -0.3055 -0.4346 -0.2426 -0.2853
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(2) =
(8 =4 SRR R, BEHL I T AT DL R 2 A R BB AR AL
SLAR . HAT I 14 AN B R R S R AIER 5-6 TR

£ 5-6 20132018 FHINEE T M S FitHER

Hi[X 2013 2014 2015 2016 2017 2018
Hik& 0.6317  0.6347 0.6342 0.6328 0.6079 0.6272
=Yl 0.1407  0.1787 0.1916 0.2021 0.1351 0.1498

FIRETH  0.0561 0.0548 0.0567 0.0563 0.0554 0.0549
EA=T11] 0.6699  0.6677 0.6671 0.7011 0.7029 0.7045
FA T 0.3765 0.4180 0.4638 0.4742 0.7225 0.8337
KK 0.2822  0.3121 0.3339 0.3365 0.3106 0.3149
R T 0.6523 0.6511 0.6497 0.6489 0.6477 0.6477
KA T 0.9919  0.9933 1.0190 1.0347 1.0399 1.0418
i 04779  0.4706 0.5014 0.5476 0.3242 0.3201
PR T 0.6727  0.6695 0.6707 0.6664 0.6668 0.6652
PRRHTIT 0.7926  0.8291 0.8365 0.8447 0.3365 0.3710
SE VT 0.8624  0.8616 0.8592 0.8555 0.8498 0.8457
Bl Fe T 0.5184  0.5145 0.5139 0.5105 0.5044 0.5013
Il 521 0.2867  0.3266 0.3332 0.3304 0.3085 0.2911
HEFM 0.4434  0.4408 0.4388 0.4369 0.4335 0.4311

BRI IR S TR AR S R i 5 AT AR 2, FRER AN T L
W72 DX BB B S R TR T 3R, 12 IX AR 77 2 3 A\ Sk B RV FE T 7 I 4
. 2013-2018 FEH IR A & 17N B AR 25 TN VR B 1R B 45 AN 38 5-7 B .

R 5-7 20132018 FHREE T M EBRETHHLER

His[X 2013 2014 2015 2016 2017 2018
HilE  0.9940 1.0450 1.0790 1.0830 0.9653 1.0083
ZZMNTH 05260 0.6735 0.7356 0.7850 0.5336 0.6007

AT 1.1247 1.1614 1.1473 12116 6.3140 6.3620
A=) 1.1789 1.2882 1.2869 1.1019 1.0350 1.1855
FHAR™M 04553 0.4999 0.5546 0.5682 0.8672 1.0156
FoKMH 05275 0.5849 0.6280 0.6355 0.5895 0.6001
BT 1.0246 1.0234 1.0330 1.1749 1.1641 1.1513
sk 1.1305 1.2358 1.2127 1.1668 1.1768 1.3595
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8K 5-7

Hi X 2013 2014 2015 2016 2017 2018
SERT 05760 05712 0.6108 0.6689 0.3981 0.3944
WESRTH 17549 1.9041  2.1798 2.4297 1.6464 1.7494
JEBAT™  0.8426  0.8775  0.8855 0.8966 0.3597 0.3984
SEFET 1.3493  1.6146 1.7601 1.7460 1.4893 1.6362
BeEsi 12946 1.4165 1.5343 1.6167 1.3956 1.4524
GEM 08504  0.9760 1.0533 1.0935 0.9433 0.8978
HEM 14021 1.5788 1.6962 1.9948 1.5597 1.6619

5.2. 3ETRFMENE

(1) FHASRSIHE LS E

AR H A A 2013-2018 2 (A Etfa T 55 AT 45 i H R 4 S AL i AU A2 25
FSOrEE, BARGRINE 5-8 Fin.

R 5-8 2013-2018 FHME & MM BATRBHAES RGRSNER Cu/AHD

X 2013 2014 2015 2016 2017 2018
Hikrd 2653 2779 3073 2833 2628 2807
=Yl 3091 3406 3363 3265 3033 1614

SR 9722 10067 9746 9894 6132 2351
&5 5761 6370 6223 6135 5845 4462

HAER T 2937 3218 3215 2819 2855 2189
KK 3475 3753 3823 3213 3389 2400
WA 7142 7504 7267 6817 5391 3582
sk 6211 6607 6455 6106 5021 3772
U 2876 3156 3028 2937 3022 2645
R T 8191 8550 8242 7860 5935 2335
PRFHTH 3001 3247 3205 2845 2590 2313
SE P T 3176 3536 3586 3080 2808 2415
Bl 7 T 2902 3149 3181 2877 3131 2254
11 55 M 5482 5984 5813 5552 4682 3851
Hrgm 1324 1370 1378 1281 1418 792

AR H T 2013-2018 4R A AR T 1T 7 1 2013-2018 4F O H i 2 1H

30



VI N 2T e A8
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MBI AESIR S IME R, BAARLIR K 5-9 Pror.

£ 59 20082017 FHNE ZEHMBHAESHREISMEE (2

His[X 2013 2014 2015 2016 2017 2018
Hifrd 14.290 14.949 16.524 15.223 14.132 15.083
=Vl 0.648 0.712 0.696 0.670 0.616 0.325

A ST 0.028 0.029 0.029 0.029 0.018 0.007
A=l 0.389 0.430 0.420 0.435 0.415 0.317
HER T 0.895 0.989 0.989 0.869 0.885 0.681
KK 1.317 1.423 1.448 1.216 1.283 0.908
a2 A] 1.814 1.906 1.845 1.732 1.371 0.912
TR T 1.605 1.713 1.726 1.664 1.381 1.054
Pt 1.071 1.170 1.122 1.088 1.119 0.979
R 1.314 1.369 1.327 1.262 0.957 0.376
PRFA T 1.350 1.468 1.453 1.293 1.177 1.052
SEPE T 1.633 1.817 1.842 1.582 1.442 1.240
e v T 0.834 0.902 0.911 0.823 0.891 0.640
Il 5 M 0.791 0.864 0.838 0.800 0.673 0.553
Hrg 0.088 0.091 0.092 0.086 0.095 0.053

(2) BHHASRES RN E =
HRIEER 4-1 F1ZR 5-9 BRI A/ 45 2 Hil & #HAF I ee A SRS M ER, BARS
BNk 5-10 fross

£ 510 2018 FHR A S # b S ESREMER

AfEOAMR S KR REOERCG RY AMEH /Y BEM &%
L . 3 A S < A Vi - S &4
=M 0.02 004 0.03 0.07 0.08 0.03 0.05  0.00  0.00

FEIAK  0.00  0.00 0.0 0.00 0.00 0.00 0.00  0.00  0.00
&E 002 004 0.03 0.07 0.08 0.03 0.05  0.00  0.00
A8 005 009  0.06 0.14 0.16 0.07 0.10  0.01  0.00
KK 007 012 0.08 0.19 0.22 0.09 0.13 0.0l  0.00
R 007 012 0.08 0.19 0.22 0.09 0.13 0.0l  0.00
5 0.08  0.14  0.09 0.22 0.25 0.11 0.15  0.02  0.00
P 007 013 0.09 0.21 0.23 0.10 0.14  0.01  0.00
PR 0.03 005 0.03 0.08 0.09 0.04 0.05 0.0l  0.00
DB 0.08  0.14  0.09 0.22 0.25 0.11 0.15 0.02  0.00
EF 009 016 0.11 0.26 0.29 0.13 0.18 0.02  0.00
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sk 5-10
SR Ak KIE BEOERL Y AR 8% B BUR
2 R 118 R I = FARP Ab PELRA A kB T
BErd  0.05  0.08  0.06 0.14 0.15 0.07 0.09 001  0.00
k% 0.04 007  0.05 0.12 0.13 0.06 0.08 0.01 0.00
Hm  0.00 0.01 0.00 0.01 0.01 0.01 0.01  0.00 0.00
Mt 066 117 0.79 1.92 2.16 0.93 132 013  0.01
HE 724 1288  8.68 21.13 23.73 10.27 145 145 0.14
5.2. 4 $iESRIMEENE
(1) HFHb IR A O
HofE BB A RS D0 R AR TR A R AR 5-11.
R 511 20132018 FHRA M BRBER EF SFRMEF A
2013 2014 2015 2016 2017 2018
) 0.9940 0.0450 0.0790 0.0830 0.9653 0.0083
=Vl 0.5260 0.6735 0.7356 0.7850 0.5336 0.6007
H U R T 0.1247 0.1614 0.1473 0.2116 5.3140 5.3620
A=l 0.1789 0.2882 0.2869 0.1019 0.0350 0.1855
HAE T 0.4553 0.4999 0.5546 0.5682 0.8672 0.0156
RIK T 0.5275 0.5849 0.6280 0.6355 0.5895 0.6001
Y] 0.0246 0.0234 0.0330 0.1749 0.1641 0.1513
TR T 0.1305 0.2358 0.2127 0.1668 0.1768 0.3595
ST 0.5760 0.5712 0.6108 0.6689 0.3981 0.3944
R T 0.7549 0.9041 1.1798 1.4297 0.6464 0.7494
PRBA 17 0.8426 0.8775 0.8855 0.8966 0.3597 0.3984
SE P T 0.3493 0.6146 0.7601 0.7460 0.4893 0.6362
Ble 7 T 0.2946 0.4165 0.5343 0.6167 0.3956 0.4524
It 52 0.8504 0.9760 0.0533 0.0935 0.9433 0.8978
HEM 0.4021 0.5788 0.6962 0.9948 0.5597 0.6619

I RO AMAR R EREA A, BAETRRRETA SR

(2) FHhASAMER
I H R B BTIRTE 2 15 D0 LS AR S ik 55 (L, BT A5 21 H A A B
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b

HON BB R S A i AL 7T

iﬂlfiilL»;%b1z:1L»§§i’

HATH AR IAE 5-12.

£ 5-12 2013-2018 HiR A & MEHAESIMER (BbL: Ao

2013 2014 2015 2016 2017 2018

£ 860.65 -6730.59 -13052.43 -12639.05 4910.49 -1254.68
=00 3071.44 2326.47 1840.02 1440.71 2874.95 1297.96
LA -34.42 -46.19 -42.73 -62.31 -969.75 -375.12
&E -695.98 -1239.69 -1205.72 -442.86 -145.01 -588.21
FI4R 4872.12 4944.68 4404.31 3750.86 1175.29 -106.50
Rk 6222.81 5908.17 5386.78 4433.97 5266.20 3632.14
12y -446.73 -445.62 -609.66 -3028.32 -2250.97 -1379.66
TR -2094.04 -4038.90 -3671.59 -2774.99 -2441.46 -3787.08
P 4541.69 5017.79 4367.57 3601.48 6733.11 5926.39
P -9918.58 -12381.00 -15650.85 -18036.26 -6183.52 -2819.70
N 2125.33 1797.51 1663.44 1336.70 7534.10 6329.24
SE -5703.24 -11167.15 -13998.50 -11797.65 -7053.65 -7885.40
] -2456.26 -3756.74 -4868.72 -5075.68 -3525.49 -2895.05
I = 1183.08 206.93 -446.76 -747.95 381.64 565.29
HE -354.45 -527.89 -638.74 -850.79 -530.18 -350.75

5.3 MELERIH

5.3.1 AW ERMDHT

(1) #HAERE R0
53 45T 2013-2018 EHT A AL HEHAR S L AR AE B, N EE A R
EHHMAEM NN, TR RE 5-5.

0.7

MENRESEBES
2 2 3 % 3 @

=
i
<)

3. 16%

% “‘\

0.16%

-11.3%

dlosjj/’ |||||

2013 2014

2015

2016

2017

2018

B 5-5 2013-2018 - H N E A S#thES 2T
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ghEAF 5-3 M 5-5 AT, 2013 3] 2018 4EH & NS A 2 i e A ik
T EFE, HM 2013-2016 IRIH T, [ 2016 SEFFUE R FE, 2 2017 FIERHRAK,
ifi 2018 LA /MERE EFt. Horf, 2016 FEHN A SR TR, BUITE
2013-2016 4, H R0 FH IR 7 SR EAE 0, H i 8 BUR A R IR b
FEWE TG, MAHREEARSCEE, JHAE 2017 2 N8I 2 & B B A 1K

HARH R E 2013 3] 2018 4 AIIBIHAE SRS 12 F 15 00 L& 5-6.

0.6380
0,

0.6360 - D13% 0.09%
+H 022%
4 06340 -
g 047%

0.6320 -
& %
3 040
2 66300 | ?
H
& 06280 -
7K
# 0.6260 -
ya

0.6240 -

0.6220 -

2013 2014 2015 2016 2017 2018

K 5-6 2013-2018 FEHNH AFtHAESAR A

L 5-6 ATLAE H, 2013-2018 - HNA AR &S —HAT T
BEARAS, (H 2017 9 AIJER AR N 2B K 9-0.47%, 534 J5 K 9 7E Bt s
AR A R AR AT, 2017 SR RN T REKIEEERCR, BT LAH R & A S5 i Tf 2
N

N WA HHIRETE 2013 2] 2018 4, AHHHAE SR A/ TG
Ol AR¥E 5-10 FLkg Pt AR, TR 3K 5-8.

M 5-5 FIFE 5-8 w40, HRA IR ASE R BARLT FRIRA, M 2013
TN EARER 03377 AW/ N, ZBALE] 2018 FFH AR 0.3125 b/ N, Ak
FaR 0.0225 AW/ N . FHH 2013-2016 FFEHIER, 2 2016 Gk 2] &K )5 2017
FESCREIE 2 L 2013 4E11 0.3377 A/ ANiE R, 1H 2018 45 X H B/ B R %
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oo, HRE RN AERR, HALE 2013 M12017 fFEA T4, ERFFTH
IS E) Y8 ) Y R AR Y O A S TR

0.03 -
0.02 -

0.01 -
o W

P
-0.01 -
-0.02
-0.03
-0.04 -
-0.05 -

-0.06 -

W~ PEASFERE>H

2013 2014 2015 2016 2017 2018

B 5-7 20132018 FHRE A HESER/FFE

#5-6 451 T 2013-2018 SEH IR A K 14 M BB L iR, 2
RS FE PR A TR (02 « F 901X P AT AR P A 3 o A A A 7 o b T AR AR A [
SCMRRRE, ARG R & 5 A BRI B LRI AR AL, LR SRR VEAEFE R 5
WOR RSOl WX 5-6 AT LIS ], 2013-2018 FHIN A L EE T b
THE B (2013-2014) — FBEFBE (2014-2017) —_EFHBYBE (2017-2018) =M EX,
5| LA A P B DR 3 T 7 g 2 i AT A 7 A 3 o A 0 A 7 e b 1 5 ) ) AR A

N T IS AR TR A R b R R T TR AR O, 34 R S Rk A S
DRIEEAT /3T o JETEURBE R A T il S X B 9 S R R IR 5R, TR AR 444
MO TRV RE T B DA A, AR U, AR R B AR T S R A S
ARSI RIBE A S R FENRE DL, BRI T UM TE IR L. AR 5-7
A LLE H, AR, B 2013 4EAN 2017 SEH A MBS L R EAUE N T 1,
HAEM B L BEE KT 1, H 2016 4 L R B E B S OE . HHIF 2013
SR BB TR R AR T S S I AT A P AR TR AL, R AR R A BBt
PR IS AN JE LASHE 2t (18 A AT T B4 52 R T A
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(2) B A=A MRS58 5 #r
M2 5-3 ATLAUREL, HR& 2013-2018 4E (a1 B A7 AR B A 25 RGUAR 55t
EEAMHE, Hi: 75 2013-2015 FFREE N, 1E 2015 FFAB R AMEE, &
HFEF] 2017 4E1¥) 2628 o/ AW, 1E 2018 £ XA /MEE ETF.

17.000 -
16.500 -
ﬁ 16.000 - _7.78%
10.52%
il
g 15500 <) 6.73%
BE
H 15.000 |  4.62% 717%
%
A 14500 -
i
% 14000 -
Hr
£ 13500 |
13.000 -
12.500 - . ; . : .
2013 2014 2015 2016 2017 2018

B 5-8 20132018 FHREESRENELE

BFR 59 HilraHHh A SRS IR BRI T3 2 K 5-8, LUEH,
HN4 2013-2018 FEH AR (L 1) 42 35 R 45 MBS B I AR A i 3 o 5 BTG R e
BTt H 2018 FF B AR S RS B S N T- 2013 47, (R S 0 S R R
g2, A[LAEH, 2015 FHRE A SRS M EE KRR (10.52%) , £
2016 FFIGRAR FREM BRI (-7.17%) o WK 5-8 FIFK 5-9, AT LUK I HLA &
UM S TR A 5 5 A T AR AR 25 IR 45 (i B AR R] 1) S R DA TE 2013-2018 45
(] H 74 28 PR AR I A LB A

(3) B AR T

IR 5-12 AT LA, HOR A M AE S H M S B TE 2013-2018 40T 45

B, M 2013 EFIGEBHME 860.65 JiICH] 2014 FHEA T S A AE
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BAME 6730.59 J370, (EEE FRII=AERN, BT XHHBBEMNARAGHE, S
ST AR A AME BRI 2 2016 4F 75 B AR A M3 12639.05 56, 1
2017 4E SORGE R A IRAF A AME 4910.19 370, B G BT XE 52 YR A
AR, WRETEAFH KT YR IR AR VAR, 1E 2018 4 X TR ESLAS
B AE A (M 1254.68 J5 TG,

5.3.2 B EE S

(1) AR ot
NSRS A A 14 AT RSB B 2% St AT 0 i, IR¥ER 5-3
HIRr 5 2 & 5-9:

1.8000 -
% 1.6000 -
i
1.4000 -
M
A 12000 - m 2013
ﬁl.oooo . = 2014
Jy 0-8000 - m S
20'6000 1 m 2016
2 0.4000 - —_—
0.2000 -
5 w2018
0.0000 -
EEEEEEE?EEEEEE
= Kol B 2 8 BE®R ZEHF K E
NEHODKBEE-ERKREKRERD

==

271

I
B 5-9 2013-2018 FEH N E & T M AB AT R

HA A & TN A A S RS DS AAE  RT RKT . =
MU R A B e 1 S AT AN H R N3RS R A A E, fE
2013-2016 EAL T ETF, 2016 & 2R KE, 2017 BFRIRIMMENS, 2018 4 3A /)
RRE Tk, BB A E M 7E 2013-20116 4E2218 F 7, {H7E 2016-2018 4EibF
FRRRAS . 2018 EA NI B A 25 R 70 B o R TR TT O 1. 4163 AW/ A,
SIS 2 B T 1.3837 A/ A

37



VISP S TR S ATS' HON BB R S A i AL 7T

o, PRFH AN S8 AR 25 AL IR TE 2017 A1 2018 4E 1R 2013-2016 4FAH HLER,
BRI A, 047 )5 KON AE 2017 4550 2018 4F PRBH T 1) H 256 77 Sl o
b, EHRAAEY P 8 R, SEURBITTE 2017 4581 2018 42 fiH 27
(1A=t Dt /D, AT 5 B0 2 (R Bkt AR 25 000 o 0 SR T I N A 2 AL S AT
PREATIARBL, AENE SR TTTE 2017 4F M N4 38 R 28 R AR B kb 43 A L R A v
SR MBS R A T 2 'Eb, BTV A S SR AR T M R

N ITEXRH A 14 AT B BB ST 04, fRER 5-4 Riw]
33K 5-10.

1.2000 -
%
i 1.0000 -
M
A 0.8000 - m 2013
o)
2 pp— m 2014
i% = 2015
4 0-4000 - m 2016
7K | = 2017
i, 0-2000
) = 2018
0.0000 -
EEEEEEEEEEREEE S
= Kol B 2 8 BE®R ZEHF K E
NEHOKE 2 EKWNEED

==
=N
i

B 5-10 2013-2018 FEH N & TN AB#EHAESRKE

HRA R 14 DN RAALE LA ASHE, Horb,  5aid5C T AR K]
MK 5-6 o, FREEAR SR, 1£ 20132018 AL, (HiEE
PE3R 5-9 WTLLUKRIL, HSLaaug ki i NSRRI — B T s & e, AA
AR ARG N o T ZEM T KoK Poii e Berg . s E A
P M St 1 A S 7K BT 2013-2018 SR[]— ELAERD, A SKIBTT B AN 2E &K
BB, HAE 2015 R EIE . M ERF Y. sk iR —
EAESE, JF HAE 2015 SEHKIEEEOR, A DEBOFCH BOV R 224, &
BT NS BE AE SARR — BAE RN

38



VISP S TR S ATS' HON BB R S A i AL 7T

0.8 -

0.6 -
-3
i 04
Moo m 2013
BE m 2014
o 0 F
H: , m 2015
% 02 13
; m 2016
ﬁ?' 04 - I i3
2 e m2017
/ m 2018
M 08
=

G

i

B 511 2013-2018 EHNA & T M ASBHAESER/FHFE

TEHINA W 14 AT, 20T KoK RHTTAISFETT 6 4F R — EAb
TRARE. FBRTT. &EW. BB, . WRm, et B
H A ) \ANTH M ALE 2013-2018 48] 1A B R 28 1 N A R 5, IR HAR L
FAFAARL, J5 -3y e G Y NI AL R 8/, UL H R B % TN AE R BB
H P AR S PR BRI (™R T U5, REUH NS, A&7 T AH DU Bk .

111 %% W <7 HT-7E 2017 A1 2018 “EITARFMHE P 2544, Py DL S B4 2 2 W] 2
W, T BT RESR AL AR AR B IE REF IR AIRAS, BT ASE IR ST B AR S
TRFAIRAFE 2017 F1 2018 4EBN™H .

M 5-6 FTLAE H, 7E 2013-2018 4[A], 14 AN TIT P10 X3 2% 1R e 1 P A
WEHA AR, (HEAKE, BRARREN ., HlT3me. . &
P kAT WURT. S BT, AERAT. P A RN A 9 ANTTINAE 2018
FRESHFTIRE.

SRAETT S BT RSB B T FEUAOC T AN E PE T AE 2013-2018
RS R RE — B KT 1, B0 bt B B AR B AN B S RE b 1 S B
TR, AT B AL T AN AT RREDIRAS o H P AR ISR IR FE 0 DR TR b 2
TR FEAE 2017 A&k 6.3140, 2018 FEILAEAR ST} 15 2 6.3620, 7347 )5 A 7E 2017
35 U8 5% BB b TR o RGN, (R BT BE B L Y AR R D AR R T B
1, FrCASEEEIBSCTE 2017 SEFT 2018 4E [ AL PR BE AR K, {H FE0A 5% ) A2 128

39



VI N 2T e A8 HON BB R S A i AL 7T

R — B LR S AR ST, SERCHE 2017 4FFTiE SC A Bt A7 B 4
HRA PR 7 R SZ U R I AR S A P M R 6.173 SR AR BT AT R

M 5-7T WTLAE Y, BREEUERAE, R i M 7 e 2018 SEEFH 2017 4F 2
TEVR FE B AR /N, XA UERH , e T R A 0 A S BT AR (1 o AR R i
e PO RAKHN =2 P S5 1 B 2 R VR FE 7K PR 4L, 7E 2017 SEIMFEI R T
B, VLR b ) AR AR BOIR DU R 47, JF BAEIL U AR AR B A AR5 TE i
IO E2

(2) B ARSI E BT

FEH A &M, ST T RUBE L A 75 R GRS 0 5 B AR A I 2 1 2 7
U R ANEG SR o 7E 2018 4F, IR (1 14 AT b S A7 RUBE A 2 R GRS 8
HRENEE (4462 70/ ~0D , BRIV HEEMN (792 8/ AHD .

M 2018 SFATTINIEOLRE, RAHIFHA S UHEE R 2 2 E P (1.240
270> REHH AN E RIS (0.0071278) » Bl PR
T 8 P T AN R KT 56 17 MR B B AR S IR S AR BOR, AR 5
HIRNA AR A A, KRR BT NS, Hd,
HE MR B A SRS M EE— B/, BIERF T R P22 .

MR 5-9 HHRTHT, 2018 FEH R A B AR A R S5 (8 8 o8 15.083 120t 7
HRA 14 AT, FHb TR A AR SRS ME R BRI E T (1.24 12
J6) , RAVESMME SR R/FEIET (0.007 1270) BRI AERS
MRS E B AT H A B2 3K (1.054 1270) « BETT (0.9124270) « PRFHTH
(1.0521276) « T (1.240 1270 FFKAKTN (0.908 1270) , FLILALHI A
HH 5.166 1470, H4aEREM 52.15%, BEH/NEBIRTE B B IR A & T H
TN A8 K o B A S IR S5 A A

WK 5-10 ATLAE H, 2018 SEHIR A S i At & D e A S IR 2.
TERHHL BT SR AL T Re h, R AL FL AT RE SR AL B AR S I B R BRI (2.16
1258 5 AR BR R AL A MBS Y 23.73%; HLUKR HIRIE RS IR ThEE, 2
BB RN 1.92 1276, 5 21.13%; [RYIALFRTHRER 382 5 AR 3 Th RE
PN E S E 4.08 1470, LB R IESRAMNME R B 44.86%, FTLL, TEH
HEHEAERA S KRETIME L 2R SRV B 58 A fR

40



VI N 2T e A8 HON BB R S A i AL 7T

(3) B A=A AME T

RS- ATLUEH, Bk, &80, WRT. e, Bt p
(K E AR BRI R A IEF 100%, BHEFR RAFHH B AR IEREZWL, 1M
AR RIRATIE, A7 B PR 12 X 50 A R 1) 1 BEHE RN g o T SRAER F0 3 P B8
VEAF- B R LU 64% LA b, T35 B 12 DX ok P VA A R U R v 24 3
MERIEIAL, SHEPHHAES KRGS E XL MTE 2016 F245,
OB Bl R A H R A7 R O TERR SR PR, D50 A 2 g A A A AT Rt
PEAEARWIRES . Mol 2 T 7E 2013, 2014, 2017 F1 2018 PULE ] ) 4R B YL & AT
DS A SRRV AE, (ER H AR BT 2 2R A07E 80% LA L, w1 B AR I
HATAEBSBRRE, (HR U RS TR O A2 3 TR . AERTHTE 2017
EAE R AR RILD] 86.72%)5 , ££ 2018 -4 VRS T 4L & e # N ATl £
BoRE .

FEHNAR 14 ATM P, FiAESAME LB TR SAE AR PR
SE PH T RIS FE T 25 T N 7 B S A B AE S M R — B, Ho, RTE
2013-2016 4 8] S AF ) Hb AR S 22 BRI K, B 2016 FH B O A EE
18036.26 /37, i W] 2B b BE ISR F e R 2, T AERO TN E RO, B
Hu P RESR BE AN E AN RF SRR/, BT DL BT AR S AME R N, (HAE 2017 4F
THEH BTl s, ARSI R 2018 4538 75 23 ARk AR A5 M3 2819.70 T3t

2PN PRBHTT . P AR K 174 4 AT JHAE 2013-2018 4E (8], X Hfh %
PR, —HAE IR A AAME, (BE T M KT AESIMER N BB EA
[, @lan, Pt Rk AR A A M B TE 2017 ARIA B i KA JE TR AG I, TiR
IKTIAE 2013-2018 AF AR AR A A2 AR, AR A A M2 B KB
2015 4 (0.9094 12.75) Fig/ME 2018 4F (0.3879 1276) A#HZ T 0.5215 1475, H
HRTTTE 2013-2017 4E 8] — H A USSR B L AL A A, (R SRAG OB LA fM i i
M 2014 FETFIEAE B HT D, — ELID B 2018 4F M 75 253 AT AR A FME: 106.50
JioGe BV BEFE AN H R RS AR L, ERTE 2016 4 B SO B A A R
BECON, {E 2017 SEIFIR A8 )8 /D, R LA AR 28 R AN AT RSk IEAE
GG/

41



VI N 2T e A8 HR A B AR A ) A 7T

HIN A DT BBt 2L 2 T BRSO B0 722 DT 2, B =425 117 M0 P B et
AR A S AME AR > O T UG XS B A A M2 R k2D AR N R A S
£, PrBOA 7 A SSAMEE BOR A ORI St n] DUE I TH 23 Bt A 250
WA GFHICMARE L, B E A B A S A2 B UL

(4) AL sETa i

DT MO FEAAT UL, AR 2410 00 22 55 R 15 (LA B b B sV 2 A L, %o
B A S AL ST TR A AT IS, R DUAE 25 T R BOR SRR B, B 5-12
92018 SEH R A BN THEAS A S A ME L Se Fa L

1.6

\
u}
& 1
o5 |
ﬁ
@0
ol H“I
0.2

o HE =
=
s

00

1

B o

\ & @ R & w & $ &
Fo 2, ~{~
\‘\%9' {\%ﬁ x%_\\,¥ 7, >ﬁ4' \2)1;2 4\1 >§b 3 \;Q
T

B 5-12 2018 EHNE &M MESHRALER

XFF R EEDOR Y, AR MSIREOBOR, RIHEA BEERT, RN Z I %3RS
Az TR ARSI IX, AR o, B S, N 2005 i
TAESAMERI XS5 B 5-9 ATLAE H, BRtAESAME SO XN FER G &5
AR sUEL KA. PR e P PR AT RS, AR AR B R B S Y
e B BB, 5. R, Bk, B, AR, skEEDs, IR AR
LS ST A S AMEE I o TS T A S AR S B IX A 22 ROK S Py R
M o LSS TR B = PMRIHP IR P 22 RAKAREH, B
RN DLZAL BN IR A2, HEAL L AT 10 117 MO e sk AT A

42



VI N 2T e A8 HON BB R S A i AL 7T

6 Gt S5EW

6.1 BEFLHiP

BETARHYE R, ERED RSP AESAMEAHDR, MK, L
HRA B A SHME AR AT TN R, REB[BIUFEL:

S, Jylmsiont ot (B AL R AER I, 7E DA F AR B A (g
filfi b, @S T HIN AR AE S AME R (D fEEATTEIEI E, X
T SCHRAXAE P A G AR 25 AR SR AR 25V B i, N = A AR S R TR AN
Ff 1R 6025 [ £y JBE 0] Bt A 25V 9 AT WU A0, ol B 20 o 10 P o 5 A R . (2D
TERGEERETIS, 1R 250K A R 5 AR RG MBS IMEL &, FH Kk
TYEZS L e AME R, B A S AME I ST R . (3) KR
FEX FAER BB E S GDP ZRALIAII S &R, Xt 2018 4 HIRA 14 A1
P A SR S AT R IE

S, R HR A P A S AME R I, AR R R TES R: (D
AT, Hilad S a Esiiek, Heb 2017 E35E ML E
I EIN 4910.49 J37C , 2015 ESCAFIIBH AR A F M B s A 13052.43 J76. 1
A FEh B IR L P AT, £ 2013-2018 4E, H AR 2013 £EA1 2017 4594
BER, EREMIINETHRTIRE, 100 H A RS EREELE 0.96 3] 1.08 [7]
B AR, ULHLE 2013-2018 4EH N4 (B H B R A FH 2 80E, HER R 1Y
Hth TR R AT A2 224 M BRI A o B A S IR S5 I E I AR AR, TERF TP,
2017 FHH R AT RGMS I H A% (14.13 1270, 1£ 2015 PP M
AR RGRS IR (16.521470) - (2) FETHHMM T, & mM AT
EZPEEK, & T NTE 2018 4 A Hh AR 25 M 2 SA B v 148 9l 5 P 17 (7885.40
JT6)  FRAEPHAESAME RS ORI T (6939.24 J576) , MHZE 14824.64 71
TCo AN BT URE R AT ™, KBS AL 2013-2018 4F — ELAL TAE SR TR
&, IF BAERR T A R R BE BRI BN B R BT, B0 % M B B U
—HEAEL B FE. ST AR RGRSS LA BE S AT %L 1E 2013-2018 4R
ML B8 BE AR 220K, 1 2018 48, B ARSI E s sk A

43



VI N 2T e A8 HON BB R S A i AL 7T

1.054 1270, BARFIFEWAISTE N 0.007 147G, HHZE 1.047 47T

6.2 B

6.2.1 MARFZEHNEE

(1) XL IAIE L 2

W SCAE DU P H IR 48 A M AR A MEERR RN, SRR 7V 2 AR A S IR 55 I 1E
BT S H R A B LA, IR S =4k 35 2 IR Bkt AR 2T P R it
ATINRE, Forb, MR TH 2 A ORI AR 2 R G e SR B BRI LA E
B A AR B o (ELAEI BB D B, ORI = A 25 AR A 5%
AR AR TR JSERTAL 3 | L5, S0 25 248 FEE A 58 A A A Ik e o5 F) b EE R R st
ITIRANFG I, SR SC T3 2 4E L 1 2L 25 B Bk AR S A2 L R 5% A (A5 2t
TR

(2) X TR RS AMEIU TR B 2%

WA BB AE S AME T et BN AT X 2tk B, Bk A A A8 5
BEAT TABIE: DAARAS AR A RAE R AR SR A e, DA 7T X B N A7 B AR
WARAEXT 22 55 R R (s, Bl B I TE X 20355 A e 5 A 85 i g 35 [ 1) 5 R
SE DRI AR A AMER (0 SRS W FE DX RIS MR RE L, DAIE 1 A 2 24 i Bt A= 25 A G
Y. PSS RGR - DNERNES RS, AMEPHhAS KRG h g B
TR, B A A A2 R I U] AR N5 FE 3 S N VA =3 e RO A 2 A
R SOAT i I A 22 T3 T PR 3R DA B 7t XA AR 35 AR X AR 4% o DR AR AR S 4R
Bt e X T B3R DR B2 RS R AW TR .

6.2.2 MMRMRIEE

AT, REZGE R EFENBE R, X b SR I 2 S B AR AR
AL, B T I ) T RORAOR, U e P R A R A 2 5 S b AR A R
7 18] FR) BI-UR PR i A 4 AP A S A M A v o 75 AR R ) 1) 8

(1) PG AN 2 FE R A 2t

s RS RBUR S O BUR RN G &

44



VISP S TR S ATS' HON BB R S A i AL 7T

SRR A Bl U m SR ORF A3 T B 18] R 9K 25 AT LI SN RS 1 R 3 (14
AT 315, B G RO St AR A ORI IR AR 2R 1, 3 R A AR 4l
(075 38, R T BURF AN Fh SR BROR XHAH SB H ORGT BRI SE I, O e 2 SE B
Mt Bt IR S BRI, RSB

B IR AR A R BOR I E AR -

ST R IR, FATAT LN, A& 23007 BURBCA $RAT A 5 AR DR 37 O BOR
I, R RARLIEEIF AR R, ER OO S E RN, — B
PR JE AR R AN TTIE T, BT DASOIR R AR B AR B M R B A, TRt AN AR
R ORISR, 85 2 B RAEBS I 2 ORI Bt 1 BAALL

(2) WAL R e 5 3K

Fs SEEHIN A AR BB .

BEE BHS AR AR FEARDAIRES, H N 2 808t eI ia T A
WeRIEIL AL, (HH R B A R A S SR AR IS IR, AHOREAR IR AR5 213
Jeo HHBUR AT EAZ T XA MRS RERI R N, [T AT A HoAh 8 2RO BLAR
AR R K PRI FE =S = = 7 TR WG L I 5 N

B, HEHEM SOm A A AR
BB TRt R, ATTESKREE KRR 2, SPBRAE A 1T KR AL
AL, A FE W A B O R R TR o BUR AT DU A HUAL R AU 77 5
B P AR SR R A R AL RS, N B 2 e T5 B A MLALAE,
MARA BRI B B

(3) fApkt ORI A ML

i EAAE AR A SAMERE A R
R R A A AR B 9 e A R BOR I 2 H b, XA R A 204k, N
AR M T, IFIRIN 25 58 2 RAR N SR R R 5, R NANR] (Bt 2R 2
HMEEPRE, B B I N2 OE BN AR RO B ORI BOARAR A A OBk bt B 14 )
FrEER o

B, ZouB S AMETT

45



VISP S TR S ATS' HON BB R S A i AL 7T

Mt RS AME DT 2CBR BRI EAARRME AL, IR =055 5% T B 1 AR b
2 DL N (BRI A A2, SR D sUHH R EE SR S0 “ A L 1) 5 L 61
WA JER) “iG A ez

B=, BERMHIEIR T4 e B R E .

XEBEH A S ORI MR I EA T 12, DL 3 R IE T — HIARE . 3 5t Bk
WAESAMERBE T, FIRN S PR S AME R R R, BUR M ] € AR RER
I Rf PSS G AR 2 R RBF AR TR RN, SR B A
HEEFRAE .

46



VI N 2T e A8 HR A B AR A ) A 7T

2]

[3]

[4]

[10]

[11]

[12]
[13]

[14]

S22 3Rk

RURIFE, R 1), Wit AR 22 A LA R IO A A5 A M BRI T 0], 21 5 528, 2020,(08):
38-47.

Costanza R,Adrge R,De Groot R, etal.The value of the world’s ecosystem services and
natural capital[J]. Nature,1997,387(6330):253-260.

Adger W N,Brown K,Cervigni R,et al. Total Economic Value in Mexico of Forests[J]. Ambio,
2010,24(5): 286-296.

Barbier E B.Valuing environmental functions:tropical wetlands[J].Land Economic,1994,
70(2):155-173.

Sagoff M, Sagoff M.Aggregation and deliberation in valuing environmental public goods:
A look beyond contingent pricing[J]. Ecological Economics,1998,24(2):213-230.

Toman M.Why not to calculate the value of the world’s ecosystem services and natural capita
1[J]. Ecological Economics,1998,25(5748):57-60.

Loomis J B,Kent P,Strange L,et al. Measuring the total economic value of restoring ecosystem
services in an impaired river basin: results from a contingent valuation survey[J].Ecological
Economics,2000,33(1):103-117.

Turner R K,Folke C,Gren I M,et al.A typology for the classification,description and valuation
of ecosystem functions,goods and services[J].Ecological Economics,2002, 41(3):393-408.
BRBH & 2, E b & 5k AR R YIRS D RE M AR S L BN E IO (1] 8 A2 25 224k,
1999, 10(5):635-640.

R FHE 2o, 2000, v . o [ Bl A 25 R GUR 55 Th g e L AE S A Br B A AT T [0].2E
AR, 1999(05):19-25.

W, H S BRORR S5 3R EDRR B AR R A A IR S5 i A B A (0], B AR A AR A
#%.,2005,(03):10-13.

FRENE, T 5 T R 5 KL IR B 5 #015,2021,30(02):330-341.

Rees W E. Ecological footprints and appropriated carrying capacity: what urban economics
leaves out [J]. Environment & Urbanization,1992,4(2):121-130.

Rees W,Wackernagel M.Urban ecological footprints:Why cities cannot be sustainable-And
why they are a key to sustainability[J].Environmental Impact Assessment Review,1996,
16(4-6):223-2438.

47



VI N 2T e A8 HON BB R S A i AL 7T

[15] Szigeti C,Toth G,Szabo D R.Decoupling-shifts in ecological footprint intensity of nations in
the last decade[J]. Ecological Indicators,2017,72(jan.):111-117.

[16] Collins A.Learning and Teaching Sustainability:The Contribution of Ecological Footprint
Calculators[J].Journal of Cleaner Production,2017,34(02):174-187.

[17] Karl Hyer,Dowlatabadi H.The ecological footprint: a non-monetary metric of human
consumption applied to North America[J].Global Environmental Change,2003,13(2):83-100.

[18] Charfeddine,Lanouar,Mrabet,Zouhair.The impact of economic development and social
political factors on ecological footprint: A panel data analysis for 15 MENA countries[J].
Renewable & Sustainable Energy Reviews, 2008,7(6):138-154.

[19] Kathryn B,Biclaiell R.J,Ross C,et al. New methodology for the ecological footprint with an
application to the New Zealand economy[J].Ecological Economics,1998,27(2):149-160.

[20] Verhofstadt E.Linking Individuals Ecological Footprint to Their Subjective Well-being[J].
Ecological Economics,2016,127(02):80-89.

[21] Niccolucci V,Bastianoni S,Tiezzi E B Pet al.How deep is the footprint?A 3D representation
[J]. Ecological Modelling, 2009, 220(20):2819-2823.

[22] 9K &, R B A B MR AR 25 R a8 (PR & S v AL [J]. AR 5 2295%,2000,(10):8-10.

[23] TR RS, Tk S o A2 E RS P (E 1999 A Tt 5 R e e 11 A (I B FH A3 72 4k,
2003,14(2):280-285.

[24] HIFS 2, 2, 36 %8 55 AL A4 A2 28 e I AN AR 35 7K 3 ) I 28 B &S 78 (] KL s 3 U S5 3
5%,2016,25(02):316-325.

[25] AR AR, FF 4k £, L5 0 1 AR 25 2 1 b [ AT KR O SR LKD), B AR BT R A
#,2019,34(02):338-347.

[26] 5K T M, 8 4 2 v [ BE R 2 HE R R R X8k ZE R M [0 it B R,
2020,36(08):93-97.

[27] 1375 5% 2k Ty A2 35 AL T8 (L 0% 2 A i i 3 28 25 M s v — DL A MR D9 B [0]. 22 5%
HiBH, 2017,37(04):41-50.

[28] XM T, 0 F5 W, SR BN A 45 e T AR 25 R iR RUAZ IE fA i M 1l AR S 7k B 2 1) AR 4k 0] K
{REFIFFT, 2019,37(01):373-378.

[29] XUFE7K, 2= SCHE LT3 0 9 A2 0 v [ & b A 3 R e 2o 4 D] - I B (0] AR 3 5 R A 3R
Bi2£41,2010,26(5):401-406.

48



VI N 2T e A8 HR A B AR A ) A 7T

[30] HIZEAK, 25304 Wl vty I T A G A 7 g o [ A 2 Rl e R - DN S 0] R A

+
Iy

v

2010, 29(3):592-597.

[31] HrAHA NS B T = YA 25 AR fre 1) = 3t AR 8 7 i et 7e- AR i e il (0] 4
A%R,2017,37(9):3982-3993.

[32] Mccarthy S,Matthews A,Riordan B.Economic determinants of private afforestation
in the Republic of Ireland[J].Land Use Policy,2003,20(1):51-59.

[33] Moran D,Mcvittie A,Allcroft D J,et al.Quantifying public preferences foragri-environmental
policy in Scotland: A comparison of methods[J].Ecological Economics,2007,63(1):42-53.

[34] Plantinga A J, Alig R, Cheng H T.The supply of land for conservation uses: evidence from the
conservation reserve program [J].Resources Conservation &Recycling,2001,31(3):199-215.

[35] Hamdar B.An efficiency approach to managing Mississippi's marginal land based on the
conservation reserve program [J].Resources Conservation & Recycling,1999,26(1):15-24.

[36] Sierra-Alvarez R,Beristain-Cardoso R,Salazar M,et al.Chemolithotrophic denitrification
with elemental sulfur for groundwater treatment[J]. Water Research,2007,41(6):1253-1262.

[37] Niak S.Thoms H.Safeguards enhancing ecological compensation in Sweden[J].Land Use
Police,2017,(60):186-199

[38] Claassen R,Cattaneo A,Johansson R.Cost-effective design of agri-environmental payment
programs:U.S.experience in theory and practice[J].Ecological Economics,2008,
65(4):737-752.

[39] Drechsler M,Watzlod F.An ecological-economic modeling procedure to design
compensation payment for the efficient spatio-temporal allocation of species protection
measures[J].Ecological Economics,2002,41(1):37-49.

[40] il & B, %) 1, Bl K TE 2R A A B2 B9 b B A Ry AR K N IR BT 5T (0] M B BT
91,2014,33(5):803-816.

[41] VIV A B, F R B PG 4 B ORGP 2 DR A2 2 X F0 2k TR R 2 e 5 A S 2 A
KA 0] B = RH22,2015,29(10):12-19.

[42] JE 3, 7k AR R R T XA =430 CVM IR #F R A A0 B PP — DL EE PR T 91 0]
ZEERL,2013,35(01):207-215.

[43] 2R 203, 4027 DU 1A 0 3 OR 37 B3R 328 47 51 210 I

22.2018,17 (3):4-10.

AR S]] R LR

HE



VISP S TR S ATS' HON BB R S A i AL 7T

[44] 5K 20 7 WK 4 58, 2= 5t AL OB OBE b OR B  E R OE R 3L S o i 0] 4 2 R
£.2007,(08):13-20.

[45] 7450, RR 42 52, 75 % v ) b P 7 ) o B2 (¥ B b R 4 55 200 % G X 4 22 SR 5[]+
[+ R} 22,2008,22(09):8-13.

[46] D 52 £, 5 R 7k 22 5 R T e 45 S IRV 1A B b A S R 45 0 U B (D). AR R R
#,2012,27(7):1154-1163.

[47] £ 5252, 3, 5k R B, B0, I 201, 0 FE 58 AR T RE XL M T AR A MR - LIS bl
B4 25 2491%,2020,40(21):7816-7825.

[48] Be % %, 25 30, TR B A7, e S0 8 T A 2 R 55 L (K T 22 5 e B ot 2R A5 2 AL
F LR 8 R 5 R RI[D].2021,42(01):68-76.

[49] 7791, HEIJUNGS R. [ 4R ¥ A2 54 () A5 25 2 3728 = 2k A6 R AIF 70 308 2 [ 0] M B AR 2 33F 2 2012,
31(12):1700-1707.

[50] R4, Tt i, i SO 5K DR o B S PO B S5 0P [0). 4 B A Y,2014,28(02): 75-82.

[51] H ., Ul e dth, 22 9L FE A IR B A 2 R G0 IR 5% T RE 2 U A (L 7R AL ATF 90 (). B2 FH AR 25 241,
2003,14(5):676-680.

[52] SR T, 25 4 2 R 20 M AR TR AR e A v B AR 10 AR A AME R [I]. P8 AR AR 2 25 4R (4
S RF2ERR),2019,19(05):98-106.

[53] F il b AE 25 M2 I A0 4y X B 75 [ D] WL K 2%,2020.

[54] William E.Rees.Consuming the earth: the biophysics of sustainability [J].Ecological
Economics, 1999, 29(1):23-27.

[55] XUBE, 5K GOHT . A bk A= 25 M2 i) BRF 72 33 2 []. 7 3 Mol K 2% 25 4 (AR B 2 i), 2019,
43(05): 149-155.

[56] 7= MENE AR TR, 5K 7 IR, 6 28 0 TR Al . T 52 IX. PAY ot Ve VAL Jok = 24 A o A2 TR S 2 A8 40 43 # -
PAF R i 38R 191 AR 25 274, 2020,40(19):6776-6787.

[57] Rt A, 2590, 1 52 50 JE T itk = ot 2 TAEABE R 1 5 o b [X =t 15 4R 5% AR FEDIR 48 43
[7]. R} 2733 i€ ,2020,39(8) 1345-1355.

[58] 77 ¥l ,Reinout H. [ 48 ¥ A 1% 5 (1 A4 25 & 76 = 4 180 A0 BF 70 3k J8 [0, b 33 R} 2% 3
J&,2012,31(12):170-1707.

[59] 77 9L, 5 vk 75 , # = 3 i Ak 3k 2 rh i b R B2 AR Bl A 4 B D). AR B R 2
#.,2018,33(1):1-13.

50



VISP S TR S ATS' HON BB R S A i AL 7T

[60] XUAITE A . v [ 4 S B 3t A 25 A MR FE[0]. 7P BN B8 R34 85,2019,29(2):52-62.

51



VI N 2T e A8 HON BB R S A i AL 7T

B

JEFALLET, I 6 W, FHR ] = SR 0 7 AR S ST B S50, Fedi 7 USRS b
AP REHER B A PR TR B2 N, A RN Ik br,
(7] BT AT o B2 4 B (R N 50 A L0 1 S !

PR AR IR 2 T, AR A0 dE T R RO RE SE R R 1R
3, AR AR T A S S A R B T AN R R R A o 18 SO T 4R
PR BTRIAGUCER , AL IE A B TR N IR I S5 51 R AR I B R S8 e, s
T 2 TR AT HH K RO i, IR 5 2 WA H AR AL, 1R A 1
Z AP LSRR B CREE A BRI o ™2 (196 275 B DL SR ST 0 (1 1 A
R Fe WA A ST ISR

SRR U P AR AR A, I 20 S B TR BN LR 3] i, F R 228 GIS.
STATA S5 HHRHAT, B IEIRAMRMIBERE, AN T4 122 3] 23 T B0
(RIsse b B, U AR 3 UM sB (B, A ATIAE BRI T 45 7 IR IR R 2
HEEHE, AR RPERAERIT B T V2, RN SR Mok T A 2= 02, BefE
WOt be 2 e A e, R IR BRI U, IR EERAT, AT DLAE ] 8 (0 AR AZ
A, IR T 3.

IR AT E A BT, AR Cate, iERA M2 =5
REAECENUR AR B P T, SR AR R TEAS B AS I A PRI 22 B 3R

e, WEKFIRMAEE, TR Z, — I Z EFEARIZ MBI, &
T AR IR o e B SR S il Ay B DU 3AT BE T O — N EARAT
WA, ANSZEGARA TR BRI o

B JRAESE A TAR R B R B i 7, P IS SR, AE7 A
B 5RO, FRATI S !

20204 12 H 6 H

52



	1 引言
	1.1 研究背景和意义
	1.1.1 研究背景
	1.1.2 研究目的及意义

	1.2 研究内容与框架
	1.2.1 主要研究内容
	1.2.2 研究框架
	1.2.3 可能的创新点


	2 国内外研究现状
	2.1 生态服务价值研究现状
	2.1.1 国外研究现状
	2.1.2 国内研究现状

	2.2 生态足迹研究现状
	2.2.1 国外研究现状
	2.2.2 国内研究现状

	2.3耕地生态补偿研究现状
	2.3.1 国外研究现状
	2.3.2 国内研究现状

	2.4 研究评述

	3 相关概念与理论基础
	3.1 概念界定
	3.1.1耕地与耕地资源
	3.1.2 耕地生态服务价值
	3.1.3 耕地生态补偿

	3.2 理论基础
	3.2.1 公共物品理论
	3.2.2 外部性理论
	3.2.3 人地协调理论
	3.2.3 可持续发展理论


	4 耕地生态补偿量化体系的构建
	4.1 研究设计
	4.2 耕地资源消费量测算
	4.2.1 生态足迹模型
	4.2.2 三维生态足迹模型

	4.3耕地生态服务价值测算
	4.3.1当量因子的选取
	4.3.2补偿系数的确定
	4.3.3耕地生态服务价值模型

	4.4 耕地生态补偿量的确定
	4.4.1耕地资源消费度量指标
	4.4.2耕地生态补偿量化模型
	4.4.3 耕地生态补偿优先指数


	5 甘肃省耕地生态补偿量测算
	5.1 研究区概况
	5.1.1生态经济系统基本特征
	5.1.2耕地生态补偿现状
	5.1.3耕地生态补偿存在的问题 

	5.2耕地生态补偿量测算
	5.2.1 数据来源
	5.2.2耕地生态消费测算
	5.2.3生态服务价值测算
	5.2.4耕地生态补偿量测算

	5.3测算结果分析
	5.3.1省域层面分析
	5.3.2市域层面分析


	6 结论与建议
	6.1基本结论
	6.2 思考
	6.2.1 对研究方法的思考
	6.2.2对研究对象的思考


	参考文献
	致谢

