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ABSTRACT

The main objectives of this project are to develop the ecological

compensation mechanism referring to the current laws and regulations in

Taiwan and other countries, quantify the ecological value of the

state-owned forest area, establish the ecological compensation items of

the state-owned forest area, and set up the calculation formula of the

ecological compensation value. The results of the present study are as

follows:

1.

To study and analyze the mining regulations and damage
compensation laws and regulations from the U.S., Canada, Australia,
Sweden, Japan, Korea and China.

To collect in total 114 articles regarding mining compensation
methods, including 32 articles on economic compensation, 33
ecological damage compensation literatures, and 39 articles of
ecosystem service payment (Payment for ecosystem services, PES).
To analyze the methods of ecosystem service payment from 7
countries such as Costa Rica, Mexico, Europe, the United States,
China, South Africa and Brazil.

To collect in total 399 related research articles on terrestrial
biological resources in Taiwan, analyze species characteristics, and
select mammals, birds and amphibians as the environmental
indicators.

To collect the biological resources and survey the the soil carbon
storage and stand woods at the sites of the state-owned forest mining
area, including the mining area of the Warrior Mountain (the Taiwan
Cement Company) and the Taibai Mountain (the Shin Tai Cement
Company).
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The ecological values of 6 items of ecosystem services, including
water conservation, carbon sequestration, forest production, forest
recreation, land security and biodiversity were evaluated in the
mining area of the Warrior Mountain and the Taibai Mountain. The
calculation formula of the ecological compensation have been
developed.

Contingent valuation (CVM) was applied by interviews and
guestionnaire surveys on neighboring residents in the two mining
area to estimate the value of the land security (i.e. soil loss and
mudslide) and on national people to estimate the value of biodiversity
loss, respectively. The calculation formula of ecological
compensation for these two losses has been completed.

The proposed values for the ecological compensation caused by
mining in the state-owned forest area.

Seminars of invited experts and representatives of the local
organizations on ecological rehabilitation and damage compensation
In mining areas in Taichung, Taipei and Yilan in January 15, May 7
and May 14.
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(D=8 LFhF 20 & J &R iT 3 22 F # ) E 5 1,510,920.47 2
19,951,336.42 < » 20 4 & Fr k& opk R 30 F F & 5 50,527 3
996,126.10 ~ /& o

()3 LLgh% 20 & HRptpT e 2cF 2 5 1,318,39321 2
17,409,060.86 < » 20 4 4 Zr & g% 5 ocF B E 5 44,092.19 3
869,236.77 ~/#& o

(2) HHokimimg g

(1)* o Loh%:20 & 8 =6 ff & hokimis %2 F #F @ 5 351,351.44
A2 0 20 E B Ak RIS 2 B E 5 12,683,787.07 & 0 35
H i d ff ok iRia % onF R E 5 17567.57 &/ F/# 5 & 105 4
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Hokifis & »c§ R 5 634,189.35 ~ /& -

()% L Lgh%:20 & 8 =6 f# ks % e ¥ f#FIE 5 159,699.55
AYNE 0 20 £ Ao iRiG A v F B 5 5,765,153.68 & 0 & 15
¥t i AHoRiBis & o F FIE S 7,984.98 A/ /E > BB
Hokikid® > F $# 18 5 288,257.68 ~/& -

() Hik&ERocy

20 E G T R AR o $2F® 5 10,521,601,020.14 3
14,973314,782.68 ~ o & & & A {72 A thdy#ocF PR E 5
13,989.11 1 13989.11 ~/&/4 -

BE DA bfEs 120 ERF L S 2 REHSEOLE PRIE S
76,228,996,768.54 1 80,481,849,263.03 & o & &£ & 4 gL 07 4§54 4
2 H AR E oL F FERE 5 71,21842 1 7519173 & /&[4 o

TR 120 EIFR 2 R Gtk o R 5 582,744,113.12 3
4,913,143,83227 = o & & & A WP 2 G EonE FRE S
71,218.42 1 75,191.73 A/ &[4 o

By 20ER Y2 RAERSEE FRIE S 12,207,131,959.63 1
16,611,985,577.29 ~ o & £ & 4 B 4 2 Atk EocE BHE S

11,404.75 % 15,520.07 ~/& [+

\;‘
|k
},\ <

S 20 &I AR L AR R E BRI



1,956,255,846.79 % 5,616,217,262.11 = » & £ & X & EF 2 Atk
P @ 5 1,827.67 1 5,247.06 ~/ & /4 o

() 2% % s d

DA SRR 3 R BT B S B E S RS

7} %

1'4’\\-

EEAA Bt e AT E R BRI FEIAMEDE 0 A

05% e dg KT > RIRFAL )3 3% BEHPNEE - ~FEHR

4

Y
—;,.—4

v Probit) iR c FR x0 LFHERG RE A S SRS E

\—\

203.045 ~ > @ FLAUFHHEEG RE A5 S HREG ELF 4 208316

L o

,\_

SRR SR R 2 2R 2 25N
TR LB HRE T B2 2 BRI B2 B Ao (L) o T

- HAITRE Q) FE RERA LT BB EEL O NS LA

(

EFT RRHFFRZINFAL 3 BN H4eT

N

25 Y.

B NEEEFHERBALS(F AT RE T HRE D R)HE FERATLF A
WrE NEE E L JL KRR E) (1)

EOFEERERBAES(F A 2 R TR S R )HE R L RATLF A
WEE DT E AL A E)H(E RERATLFANTE TR ARG G
&) +(& ?\gﬁ‘i—i7 BARE O EE E KRR x% B)+(3 ﬁg RAE-T2ZP A
WHE E R E HHRSE)H(E R R A E o E R B B SR )
(2)

Mse L2 FLLGH o HEAH £ TE DEE £ 2 B KR

B ) ke & A
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# 3-52018 & =

S EEA PSR

RSN S 2
Lok iFid % 18,491
2B 11,225
3&ik2 A 5,728
4.7 7 2,401,716
5.4 3 % H 3,885,622
FLOEHSE
1K iR % 8,405
2 B4R T 11,225
3. %2 A 5,728
4.75 % 2,752,443
5.4 $ % 4,533,143

FHERIBCFH RN EEF T UREFTRERBINTE oA
AP S HRE R EF AN FE LB R REORTIR I LG
1 UfeBe o @ F A Feohe AR P BERCE (Ao i sE B T SR R R
CYZ B R B E R TARE RS AN Gl B A

Fd B RERAT
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Fri 2RAFmERZEAN

2 HERBFEARFME2LF R

- 3B AFEIF I HRE2Z ERER
1 EREIEL LT ®(G8+5) 2007 £ 37 it Bk K

B (Potsdam) 7 B B30 E B € > € ¢ MR T Ay
AP SRR EAE ~ H L AP R P E - AR
Be[7 éﬁ&#’ A A ik R P u:@;ﬁ# e AT AT
thizds ik TP A 2 4 5 BT X i85k - 304
fi 15 2007 & 6 * LA E# B 7 G8 B € ¢ 0 i iE
R RTE TA L TEA S SRz §RER(TEEB) | &
%o 4t hd RS B 44 € (European Commission, EC)
wAe o B A R IR B R3] ¥ (The United Nations Environment
Programme, UNEP) 2 4% ; H & 8L 2 #8305 2R {2 (making

—

nature’s value visible) » i & P {EF B4 F 4 E 4 gk PRGE

— S

2 @5~ & B A i (Kumar, 2010, TEEB, 2010;Sukhdev

4Rk AP R SAVE R (TEEB) & 12 MEA(2005)

4R KRR AR KRR A KARAL DM B2 A

r )5 ¥ 74 i (supporting) » &dp & 3F p X

FEROL A e AERE T SRR F AR
5

CEH g BAFH G LFFEET o H

i
4\
~
o

i

§ 17 o (2)3% &2 ax (regulating) > 4 ¥ e p
RBERHAGFLERBEF DL SGN > o FFERHN S FK
NE B F R &4 R R P E - (3) % i (provision)
A2 G i REAGEFIFT RG2S T RE R 2 858
v 2 FE A R R A e S AR E o (4) 2 1 ¥ & (cultural) >
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A

A A B R I FE L NFTPEES SR B R
A # g v i @k (Kumar, 2010; TEEB, 2010) -

A e A TR i AIRIES S S F B e
(gas regulation) ~ # @& 3 & (climate regulation) ~ + 3£ &°
(disturbance regulation) ~ -k /& 3% & (water regulation) ~ -k Jk & &
(water supply) ~ k4342 i%F 5T 4 (erosion control and
sediment retention) ~ * 3% A} = (soil formation) ~ & 4 95 3 (nutrient
cycling) ~ A 3 4 &2 (waste treatment) ~ ¥ 2 345 (pollination) ~
4 ¥ =+ (biological control)~ # %~ ¥ ¥ #r(refuge)~ & 3 & 4 (food
production)~ Jn 4~ #L (raw materials)~ £ %] 3 /% (genetic resources)
k¥ 2578 (recreation) ~ < it ¥ & (cultural) & 17 78 JRA4% » ¥ * 1Y
FH LA ORI LA E

d A2 A4 g kTR A M AR H AT

4 m*;ﬁ?»x By FrL Bt A X011 B A FEL S S
2 g i(TEEB)éi— Fefeer B 3 0 A& F it e B8
RAJF R AN AP I REY E PR D M
P AHF AT A I HBAF LR LB T2 RFERR
RprBE T anifen %2 4302009 & 97 > Hizjxd B
FREE T~ f REAL S AR RO R AR PSS
RAE > #-2  hA2 HApMIRBF R IH I 0 BRe
EEfrBABTERMERY p RTADEY > 2 7 g ArF
s & oo d 20 5 Hcind fi ke d B SRR G 2 X e
Mo 2 2R FHR o R LR FI 2 A IV RERE
@\ﬁ&;%ﬁﬂéﬁiakﬁﬁzégﬁmﬁ’ﬂﬂ~%%

W AR K JRIEF 0 £ | (PES) pH R VR E BGEARE I
B % ¢ 5 A((green economy)(Fr 2 £ 5 2013) o

~ 4B ti‘ L 28R
1970 # T p ARIBEF# H2 L S e e > Fpt 2
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AT T 2% 47 % (mitigation) 2. KA 4o X FIEAR o 4 BT 4R

RIS T IR RTHRR R R L R s
HATBAA LA N AL B EZT o UREEEEA ST
BFERALLFRELRE T Ma”ﬁé#%*@ﬁﬁf"l FEF A

(nonetloss » NNL)Z2. #£4 5 BB FH 2 R 24 F - T
A BT R T FRe 4 (resource acreage)a BN S R
(ecological function) > & ‘& % /= 4f 4 (Gardner et al., 2012) -

BRERE A B FL N - > P ES Y (Ramsar
Convention on Wetlands )*+ 2012 # 4L & ‘&3t % 3 5L( Avoiding>
mitigating > and compensating for loss and degradation of wetlands
in national laws and policies > Ramsar Scientific and Technical
Briefing Note no. 3)® & B+ # & R+ 47 HAp M2 2 R R o
HNEZERFYAZ 7P 22 RAXARAG R EFHF @
FRI B UAHFREFLA D GF 0 oA H2Z 3002
Bi R FRrESHIEG E2/d o AT
(restoration) ~ £ 2= (re-establishment) ~ Jo P % & 2. 2 = (7 5
%% 7 A - W-F(protection) ~ & 3T ~ f%’r? Ay # “f .
#i722 = (banking) ~ 7 F 2 % ~ B4 4
CES L (S R

S RA R FHER A R N RBE TR EY 0 B
Pl & £ (Habitats Directive) & (%28 83 » £ R GvRE 2 0%
3B JRATEERFORE K B T % % 404 & (Clean Water Act »
Section 404 ) > ~ & > T £ W-k#8 ) % % > g4 (dredged)
2w g (fill) % 954 cigds o g (ki) ¥ 404 ST g
#0 B P HRAGEATY o A REF wAR I R4 R Ak s - B
K(EkE) %404 S5 BaP e DA AT 306
Z APk vl A AR 2R E %’K%}Hﬁ
5 Rz g5 (R k2 )% 404 &5 (7 B0 (7 PO R 2 3 2o & 1990



# £ WM E 1 2 @ (United States Army Corps of Engineers >
ACOE )2 £ Rk 8 %3 F (USEPA ) eniik % X 4+( Mitigation
Memorandum of Agreement between the U.S. EPA and the
Department of the Army > MOA) ¢ » 1 {&x4h friadF | ferrk g

it B g3 *4#*Wﬂ’él%%é&MOlﬁ@&&%
E 4 2008 & =g F ~ F 5B ATE T nA i R AT 2
75 (Final Environmental Assessment » Finding of No
Significant Impact » and Regulatory Analysis for the Compensatory
Mitigation Regulation) » ® i» 3§12 & &2 434 o

SRR HBIE B 0 2 A A P S RS R Y AR
* Tl B oo p oyl j\lﬁkiﬂl#ﬁ;ﬁ;r}m,ﬂ ﬂ:o%%?&
BRAFFHAR RR B F LIRS FIRG A S DRBFAR
(environmental degradation) i &1 B 1 o 2R F0 BB i = erdp 4
SR Ry A AT - =8t (program)ent SIS R E
FADEH - THBEFESNEIHEED o e & & AR
Bl AN %i'ria‘%.%:%)fﬁ‘? et R - B EHIRY S 2
PlAF ek > T id 2 R A A (NTL) & 2% 4z £ (net gain) sk
LI
R BHES OSBRI E > R A

oRFsy B R ok B gon ko R A SR %#E%o

L7015 g% B kB & A (environmental cost) > 12 iE Bl % F
—‘F'f it % (beneficiary pays principle - BPP) % i * f‘ 7 (user pays
principle » UPP) R B o iT#& K & BB 4| * E 5 BT TR 7
7 (% 2007) » 3 37 ® 2 + 48 $2(land reclamation) £z £ 4 *
IV 5 M o A ¢ 4E 4~ 12 4k (phytoremediation) & ¥ % 1R 5 B ¥
* 0= ;% (Wang 2003 ; Bauman et al. 2012) » ie F]gh % e 3E 2L
AT 2L EAERET S FLHRERLTIOL 2
EPEEF A R E ] TR HRE | (8 A E kS 2 2010) o P
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MR BFOFHEZ? T A FERP THE L SR LS OFHE
HBH s T2 k3 Bt d o REREE P s mi
3HA LR

Fo8 AFL AR KM ERE

- NIRRT R
ﬂ@Wéiﬁ%i%%?'
FALR (e 1) o iR B *z‘;i%rﬂfﬁﬁﬁ:%uﬂ
‘%uz“’*’ﬁﬂ,ﬂ%4ﬂhW@*®ifﬁﬁf%OJ;Uﬁ
Fi@ﬁ%z@ﬂ@%aﬂ FAGEIRE G HA AP
oA RRBF L AT 4 % 0 F ﬁ_#ﬁ‘fﬁéfﬁﬂigkj,l‘zjgjg
AR P EE)2 3N LR s g F 240 4063

\
v

s kb
e
@%ﬁw,j@ﬁ%ﬁ?;w%F“ké’@ﬁi—iwﬁ

I
w%ﬁoﬁﬁggg;iﬁﬁ‘Tﬁ\@?\?%ﬁﬁiwﬁ\

%@%%ifwwﬁ%W% %?

BERTESIZRF e B REL L G
FEIER S LS ER L P RR A B NGRS o TR
sz R REZ 2 R EFeEE | (e D) -

EEyEEY ML TRF BEFFE LS TEL AL B8

Batd 500 R T2 2 4 A
B A RS AT RS H I R RS B
B oo
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FHEERRPIFA 24 BERE E=F T3 2 297 (312) x (4
Ay RH2EFEAZ TR LS £ ) x (RER I 2R+

A RB R BRR GR2Z T REF 2)

-
&
[

DY R AR e R FEBRE LIRS 5 B0 2 f s BRA

|
A
|

530 2 sy BOBELEFG 10 2% SR Fd 3 B MAR
FRBLFPEF RS T R 2 B R -

2P BE T 0 GEREE Y AL FBMAES 5 ERHLL -

RE=—FRBEAFA R M (FT3 20 LS £ AGLY) 45T 2

CRMERTHEY I AGEY) S E e BB 2 4 R

N

R P S R T T EF CLE BPN F ISy
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=
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¥ =& LRFHEZLBENL G EFAH

-~ ERFHFE
3 R F 2 0 LA FH S8 H F 2 (Mineral Lands and
Mining) > &% 32 & o 'H ¢ g3+ ¥ & - &2 2 (Mineral Lands
and Regulations in General) &% = % » #Af 5 1872 & ¥ i H ¥
i (General Mining Law of 1872) - *% % M £z ¢ » ¥ 24 M
WA A e 73 ttaﬁ%i%ﬁﬂfzé oAU A Bl
o g EERRTR(f PR E B ) 4§
WP ARF R OB f* c SFRLY E Rk Mgz R
T4 41

2A1FRHET M PE FEE R

National Environmental Policy Act (NEPA)

Clean Air Act (CAA)

Resource Conservation and Recovery Act (RCRA)

Clean Water Act (CWA)

Toxic Substances Control Act (TSCA)

O~ WIN|F

Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA)

Federal Land Policy and Management Act

oo |

Safe Drinking Water Act

Solid Waste Disposal Act

10

Comprehensive Environmental Response, Compensation and Liability
Act

11

Endangered Species Act

12

Migratory Bird Treaty Act

13

Mineral Lands and Mining Act

14

Surface Mining Control and Reclamation Act

AT ,%’7}\;‘2 (Clean Water Act) % 404 &3 B eh7 5 pF >

-+
3

! 30 U.S.C. § 1, Mineral Lands and Mining 1872.
? 30 U.S.C. § 21~ § 54, General Mining Law of 1872,
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FHECEIH R RZPRL R E T LA H T
FL oA PHPLEERIR > BEERS AL FRIHESL
AT I8 T BB ey o~ A AT o R Ar R d £ R RN
£ Wrd 15§ (USArmy Corps) £ R o ik % B % k2
R E R IR R % (Code of Federal Regulations) % 40 ¢ %
230 IR T o ‘},%i*‘ 4 A AR Mad i b E_ L1 HRE

RAURE G R R I D AR o R PR L T e R
B % {34247 (mitigation banks)?%—“z PRE FRipR o 52722 8
f2417 » B34 2 FA= 4 R EF R L H A% R 3 (mitigation
plan) = w £ F1 & % ¢ 557 o @2 # 3 (certification)
208 0 A w B RS 34T iE (T o

Vb fa g * 4 A s iR Lk dy 2 WK 7IRB
i#3£ 7T {72 (National Environmental Protection Policy Act, NEPA) -
ek BB F IR A E 0 2 g A AR RS {Fﬁ’%?

EX RIS S N M EF SN LR R

Tl o Ark B FIREE o F R RS —‘Eﬁ'%“«’fﬁrimﬁ
f@ %\Q‘fhf.ig‘l;,\( *3:1,,.,\?»;% 4Mrfg-,,.§: jw_’,_\g
?Uﬁiﬁ$@§ﬁ&ﬂ‘ﬁﬁ‘%ﬁiﬂ%’ﬁﬁﬁﬁﬁﬁ
A AT AR 2 A 4 L 4F 2 en 2 (compensatory
measures) » £ k- FaF o AL 3 5N 0 B R R R RE T (S
47 1 F s A i?jj:ﬂ oo 2 EIRd P oo [ € KILE B A :,grsjs 3
LEERB DR > F B AR DR Ry &R iRE
ﬁ%ﬁi%ﬁﬁ@o3

A T HBET R R 2 e 35 NEPASNEPA % ¢ h
BBPETR k2% 404 2By REIF AR B
4= #8.:% (Endangered Species Act) 12 2 J b ik 47:% (Oil Spill Act) »

3 42 U.S.C.A. § 4331. Congressional declaration of national environmental policy, (c) The Congress
recognizes that each person should enjoy a healthful environment and that each person has a
responsibility to contribute to the preservation and enhancement of the environment.
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7 Mtz A £ (Super fund) s * 07 2N o b P BIZILR P AL

G I7 4 fo b R AR 0 AR R pUR 0 Bz R 3F
A Pk R AP PR A o ff ot

B o5l auiites 2 -t A PRI G gz B
A_#g & 4 #4.:2 (Endangered Species Act) °
FREHEIFBRELORE T ARETHILAET
(Reclamation fee)sic 2 54 » TR B R A AHF Y H A4
(Abandoned Mine Reclamation Fund) > & iz 35 (% Rz & 28 )
(United States Code Annotated/U.S.C.A.)f# 8 7 3522 o ¥ /2
(Mineral Lands and Mining Act) % 25 R M *t & X & B I 4184
32 (Surface Mining Control and Reclamation) s 4= - % Eﬁ]gg x K
B4 g2 44 1272 (Surface Mining Control and Reclamation Act,
SMCRA)#]373+ 1977 & 8 % » # % BB D5 (¢ 7 5
AREBER)EFHFEROE L FUIIRR Y DIEE o
B F LR R AT AR e R R o
FEHBHLE PR TR P AR BHF B
HEMZE2 > BHERHBOETEFEREINBALZERE > M
FrREFI VAR FHZ LRI 5 T S&ﬁﬁaﬁmwﬁ—v E
P OCF B (T A i3 S TR B B BoSMCRA i * eh R 8 T4 (1)
BXEBOFHF R ~ (28 % /R (wastebanks) ~ (3)%% ;-% v 1 AR
(coal processing) e% (4) 2 # #FH 1 A ¥ i B2 8 8L~ (5)4:E R
HFH >~ 6)l1977 £8P 3 p2mIFFRFFE S NAAY
g5 ehk B 0L R (T)RE2NE & E M2 g MR e e R
E2 3 B 2R F 4] AR HFr E A £ (Abandoned Mine
Reclamation Fund) > “3% & £ d % Fp 722 (Department of Interior)
¥ iF > o3 & (Secretary of Interior) & ¢ 3 > A7 00 F - 1B B e

4 30 U.S.C. §1231. Section 401. Abandoned Mine Reclamation Fund.
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SN BEPHIRERE R
RN AR T EARFERRRFRELERR

A% F D
chi B P e 3%k end 515 150 I P a xR REER R
voend ¢ - BiE i 4R B e %6 2 2 (operation measure)

R}
RRERA GHPRKRS  BART AP TR AL TRER
B = fi £324] % (ecologically sound land use)
P o T %%?*ﬂwéi kop ot B RIR B 5 K2 (NEPA) »
WA R 45,:3;‘ 180 B3 B RIREIURS L a4 ';‘z(FederaI
Water Pollution Control Act).véi? % % # % (Clean Air Act) e14p B
RELARE o
i 3h3%i2 ¥ 402 #5482 B % (Reclamation fee)2 %% = %

HbHE Y PRBE A - g f]*uﬁﬂﬁﬁu 315 %~
(BL5cents)sip RE %P 5t > 2 TRBHEREE MG & 23
& wpi% 135 % 4~ (13.5centperton)snt F %2 5 & ZRE FH
FE2ZFA2Z(10%)" bl E R E > TR e 12 £ A
B Y o AR L RIS HERES PREY
PR HEEE VA AT RFERRERALY
S E R A Fol kKN T E S RS e 9
% & (9cents)s E_ixdpF o E | A 2 2 (%) 8 0 T kiR
SRR N2 o e ¥R (lignite coal ) sty 2
FRF RS REFHF L E - FTHAT 300 N B4R
Ty @p 1977 8 3p4cp 2021 &9 30 p ot
(August 3, 1977, and ending September 30, 2021 )~ i % SMREA
SR 0 TP B 2 2 3 9 A E R B4 £ (Abandoned
Mine Reclamation Fund) » £ B p ¥z3%(US Department of Interior)
A 1977 & 2 2 0 B R A4 RIE v 3 (Office of
Surface Mining Control and Reclamation and Enforcement, - &

> 30 U.S.C. § 1265. Section 515 — Environmental Protection Performance Standards
® 30 U.S.C. § 1232. Section 402. Reclamation fee.
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OSMRE)' » & Biip b /e Bal2 & A & % » ch L o
1 B A £ ohk fe 55 (allocation of Funds) i 3 ¢ i % ()78

LT
(1)F &3 £ % & £ E AV Bar E§ 5150%(",%*%2
XY e »]G:Bxﬁv;;% L) AFRSE - X R RN B AT
Pl iR LA kdp 1235 EAR A o RV R R R B

3+ % (State Reclamation Plan) ; b. 2 3 -k & % 1234 i% g4 5_
% 1240(a) % 2 T -

(2)% = 4o & iad & &P & R Bhr L F
%(%&%i%?%jk&ﬁﬁ??U’Qﬁﬁﬁﬁﬁiﬁgﬂ
%o

72

C)feE E#TAfRL L VB LE R FERGE PTHEY RN &
BB F2ERUE QR FATFHERT Y o
A= BraRedesert 3 7 aAQiB= £ o
A B4R B e hE B e 350 st d & (Secretary of

Interior) ~ &4 % %7 3 e & (Head of India tribes)z 2 & -1 -
% (the Governor) - 3% % ivw ig*h WehA Bl e 4EF (74 AT R
%ﬁ*‘i%ﬁ%%%ﬁ’fﬂﬁ*i%%éko

R R L ilr??]?%b‘i— o Fﬁé%?wﬂi??’ﬁﬂ’l’z
P N BB E B R R & AFE R %TF:’; S B

A )y B 1E AR R 2 féf’f”‘iig ;‘0511??’*{)&1:?‘ T R
7 ’—"Li’:f;rlfi;’ FoRe AN IZE AR 2 hend fs * iR o TP s bt T

NH
N

AP 2P 2 o BB BRERM SR > G F
%J%iﬁi« CRB T A L p AR T VA & 7
% KEED = 5 FIRB - 2 Z 3K ~P R -
%ﬁ%\ﬁﬁ\ﬁ;ﬁﬁf k2 fad % o

7 Office of Surface Mining Control and Reclamation and Enforcement , 4&l-£:02
https://www.osmre.gov/programs/aml.shtm
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ShEABHER
SR L P pie B = I ST U A W S il
FhoUE R AR AT g H o v £ & ;%:rgﬁ,%f

SSIES EE N ERSR SR Y
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N

N

T4
NN

&

IR

SR RER e A I
FEE e A AT AR R T IR RIOEREETE O UER
NF S AP DHAET IR IRE S EP L OHAT R
IO I 2N Ry BN F s T P TN A & At R
TR BU LEDHATRG &L GICTITF o R4 £ S Fi2
R EHHLFE L R AEFERR  BELEY 4 %
¥2 2 e de % E_ A (territories) t e 3R g * b B aE iR
EHBEARD BRS 0 DI BN R R R g
Mo T E A THEZ?Y FFEALFHTHED
FREFE I LR R MR E s LR
T S SNSRI -8 E SR
R
Mg E 2 NI d dek BFHHF-Y 3 2 g ¥ 2 (Fisheries Act) »
% B, B2 2= % ;2 (Environmental Assessment Act) €2 F % =
(Explosive Act) 7 B <> B i * B 2R o
v £ = 1990 & ik B i%3£ ;2 (The Canadian Environmental
Protection Act, 1999. CEPA)H # % 3 i3 44 T4 & % 4

(biological diversity)+e 12 T & * 2 5 fRitdg chE o1 Kk

=
Sy
T
{
b
% ~=h
st
oy
i
Jrm.
%
| 4
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T
.
1 —\
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PREEN S BRI > £ 4T R PTA T A - SR B ok LU 2
His k44 k5 Heraydehd AF S8 ¢ 3P fAfed

KB s M4 Bk s(ecosystem) s s B —EUE Pt

et PR B H A BB ART (T s LAF SR8 o Yl B

® The Canadian Environmental Protection Act, 1999, Article 3, J5=Z : I the variability among living
organisms from all sources, including, without limiting the generality of the foregoing, terrestrial and
marine and other aquatic ecosystems and the ecological complexes of which they form a part and
includes the diversity within and between species and of ecosystems. |
° Article 3, 532 : " ecosystem means a dynamic complex of plant, animal and micro-organism
communities and their non-living environment interacting as a functional unit. |
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% The Canadian Environmental Protection Act, 1999, Article 39, [F :

is about to suffer, loss or damage as a result of conduct that contravenes any provision of this Act or
the regulations may seek an injunction from a court of competent jurisdiction ordering the person
engaging in the conduct(a)to refrain from doing anything that it appears to the court causes or will
cause the loss or damage;or(b)to do anything that it appears to the court prevents or will prevent the

loss or damage.

i# 7% (Canadian Environmental
A 2013 & 210 *

24

I Any person who suffers, or

""" Article 40, JE32: T Any person who has suffered loss or damage as a result of conduct that
contravenes any provision of this Act or the regulations may, in any court of competent jurisdiction,

bring an action to recover from the person who engaged in the conduct(a)an amount equal to the loss
or damage proved to have been suffered by the person;and (b)an amount to compensate for the costs
that the person incurs in connection with the matter and proceedings under this section.
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Designating Physical Activities) - 7 ﬂ\z’ﬁ*ﬁuﬂ'@&«% Feir g e
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B & & 2 (Environment Quality Act) &k 1% & ;,{ FRE RE LD
RPp o B ¥ MR REPETE RS %f’%"‘mﬁ‘
B3T3 % (Canadian Environmental Assessment Act , CEAA) k 4¢
FEG o be EXBRBFBTELEE 101 ER T %ﬁﬂﬁ‘ R
2 (Environment Quality Act) H ¢ B >M3R 5 82 583 5 4] K 4o
MR RFERBEEREF S o

NE RS EN N g Rt SRR R RS g A VF
(royalties) 5 10% > ikdp B 48 5 (3t & o ok EJIRLET 7
B o {145 5% EIAET AT - FELTE
£ 5 6% ; Afupk- 7 g ARG E o T $ﬂ*1& 4e 1% > F
LR H_14% o & 4 I £ R 5 S%~17%2 fF o 4e £ < Fh¥ 2
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A% (M HEZ ARG EFE)c BELSFEFL TP £

12 Regulations Designating Physical Activities (SOR/2012-147), Physical Activities. #33t

http://laws-lois.justice.gc.ca/PDF/SOR-2012-147.pdf.
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(L1980 & B Ao 4o £ % SRR RAE 2T TR AR HY
FUE, b & % A 2 pF 0 4R R (rehabilitate) g 3Ehk o 95 B Fo
2 feds iR 3 0k 7 15 3& (National Orphaned and Abandoned
Mining Initiative) 2 & 7 #;# (National Parks Act)®er4. 2> ¥
HRERFHBE ST M PRI R RIY(Ministry of Coal)
#AOTR P4 (closureplan) i » % 7| - % & 3FhpA ATk o
FEFRFTEVUFWHPE o NA@E P HP B AN T A
& 3 (abandon):i% 7 3w o

Bav £ s A ez E kg A A O edp B AR oAt s
g g ik % 2821 iE-% 2323 iR A fe At o MR T
HEF G F B REF 2D L FR e BB R
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B KRS A A LA R AR5 R M (ecological integrity ) T4 HE R A BEHifE - HIER
FHEAVHE KBRS 31 6 > (HESTHE AR ZE (property) (VIR A EiAHE » TN Est AR AL -
" Quebec Mining Act, December 1, 2016. Article 232.1.
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THABFMFLLEPMPTHY X3 & DA A F R

cFF AL AL LG - Ey ﬂ*ﬂ*’vfﬁw%‘%éﬁ%;‘é » R T R
Moz Ekp B s éﬁ 2 ;% (Migratory Birds Convention
Act) ~ 4c £ < T 4 # 3~ ;% (Canada Wildlife Act) ~ & e Fli2
(National Park Act) ~ 4¢ £ + ;4 /¥ ;% (Canada Oceans Act) ~ /¢ ¥ /+
(Fisheries Act) ~ 4r £ ~ Tk 8 7=z ;# (Canada Environmental
Assessment Act) £2 4x £ + #718 ;% (Income Tax Act of Canada) °
HY2Re Ry My kg %?Eiﬁi"%i,%% %5 g ik (Federal
Policy on Wetland Conservation) » # 3 & p ¢ 2 7 424 4 £
SRR T R L EEAE ;é‘ AH o BT A AT I eh
FRA R E Sk pRE R B L E DR R EH AL (N0
netloss) » @ H i & ikdp k f 0 mi2R 2 3 F 32 4 4y ¥ (Guide for
Federal Land Managers) ' % 4c £ + g 5 %1% ;2 (Canada
Environmental Assessment Act)  4c & + %% 2 & 4 2 B 5 8y
#(fine) em™ 3% k) F117 5 A ehf7 5 g = 2 % B (biological
value)dp £ o

#4240 £~ BFHEF M IEE

1 | Arctic Waters Pollution and Prevention Act

2 | Canada Foundation for Sustainable Development Technology Act

3 | Canada Labour Code

4 | Canada Lands Surveyors Act

5 | Canada Lands Surveys Act

6 | Canada-Newfoundland Atlantic Accord Implementation Act

7 | Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation
Act
Canada Oil and Gas Operations Act
Canada Petroleum Resources Act

10 | Canadian Ownership and Control Determination Act

11 | Cape Breton Development Corporation Act

12 | Cape Breton Development Corporation Divestiture Authorization and
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Dissolution Act

13

Cooperative Energy Act

14

Department of Natural Resources Act

15

Emergency Management Act

16

Energy Administration Act

17

Energy Efficiency Act

18

Energy Monitoring Act

19

Energy Supplies Emergency Act

20

Explosives Act

21

Export and Import of Rough Diamonds Act

22

Extractive Sector Transparency Measures Act (ESTMA)

23

Forestry Act

24

Hibernia Development Project Act

25

International Boundary Commission Act

26

National Energy Board Act

27

Northern Pipeline Act

28

Nuclear Energy Act

29

Nuclear Fuel Waste Act

30

Nuclear Liability and Compensation Act

31

Nuclear Safety and Control Act

32

Oil Substitution and Conservation Act

33

Resources and Technical Surveys Act

34

Territory Lands Act

35

Public Lands Grants Act
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= BLFLE
L 4 # 4z (Mineral Act, 2007)-°% ¢ % 1§ 2 % 1 & &
A R AR AR T HEF LU 7P o
FTEERTHFZs FLREACRRZRARE > SR E 2
(Environmental Code)™® - 5 9%#, HEFFHEFHFTARE
(Exploration permlt)dz 4018 5 7 §7 5 (4 Chapter 1.Section 4)»
L HEEEFYREE lﬁw‘t FPHEIBREFIES N
s o (% Chapter 2.Section 3 ~ Chapter 2.Section4)

B Ere IR G #%gﬁf(Exploitation concessions) 7

R EPEHEFL A F B H2F 20 B8R %% £ (deposit) -
B REEE %#mwﬁﬁwﬁﬂﬂi% ik 6 dn b

TRBE A o G RV GERRF Y 1T L PNR g e R R
7% & H i 4w & 53 (Fees and other special obligations) s 2_

#2 ¥ 37 (application fee)o fe & 5 4+ $HREL 7 5 & FRBLEETF
ARG LR THIG Y RIS o $O R B4

¥ 1 % A4t 5 * (Payment of compensation) % g4 %o
TSR SRR E R RS EA B R L R
o B A L R R A i T R T
* (damage compensation) -

HREBFFLHEHBREESDPL (g - AR HER
AR #RF AP ANRL REERUEFTR &
RN E I F A AL 0 R B R G A
e P 0 e0dE (5-(4% Chapter 2 Section 10) > * 353 7 5 B € &

Y e YA BT T4RE (Minerals Act, Minerals Ordinance) » May 3, 2007 - x4
http://resource.squ.se/dokument/mineralnaring/SGU-rapport_2007-26_minerals-act ordinance.pdf.
® Sweden Environmental Code, 1998. Chapter 1. &7 : T 4. the use of land, water and the physical

environment in general is such as to secure a long term good management in ecological, social,
cultural and economic terms; and |

" Geological Survey of Sweden, Mines and Environmental Impacts. 202

https://www.sgu.se/en/mineral-resources/mines-and-environmental-impact/
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*J‘#E%"fr&%)“ BARAAE S pRfee (VP RE - FHFEH BRI IT
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Chapter 7 Section 1 ~ Section 2 ~ Section 3) ; #t>t5& & 413 & 7

REg o #Fey A B AHAR K & > 24T £974p 5 20
FEFRDBATZERPF I L BT L2 = > I %L
GERPFFSEFFPM RS AV e b2 R AR A
7 —“F'f s b 2 — aud F £ G R 7% Chapter 7 Section7) » &
Chapter 8 Section 6 L% # A4 # &4 % A % Atk & R (Chief
Mining Inspector) ;- %_ -

& ypH L 2 B2 (Environmental Code) » #° % 1§ % 1
G T & 0 VA F AR T fi(ecological) el @ 45 2 4~ ok E
FHRe2 Py Flpt 2 BenFEEE %2 o Vb AF 3R
=& RS R F SRR kg2 fifrfkié%{#mj%ﬁi 22k
EE™ LR R R I P RTRB G AL O A o
Forh b TR B E B R o AT ok R KR
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DR R 2 FIZRREEY 57 F AL HERY

(compensation)IR &~ 2> % 8 F % 6 & FiF < ¢ A g et
FEF N AARED © o@ 2 A A Bt > N AR
(property) ~ F A 4 4 (damage) st BE o ¥ IR T L BB
BER R AF 3EHTE A2 BT RS g o
Gt F AT A 24 @ % 9 & (Section 9) 3 ] en¥t
k- TER I TS BEABE NRERF > 2 iES A
PAA S e s ARl il F R 0 G 2 g B R

1

@ _‘%:

Pod R R LRI G MAZ R T R AT

® JE37 @ T Section 3 Compensation within the meaning of this chapter shall be payable for damage
caused by: 1. pollution of water areas; 2. pollution of groundwater; 3. changes in the groundwater
level; 4. air pollution; 5. land pollution; 6. noise; 7. vibration; or 8. similar disturbances. The first
paragraph, points 1 to 3 shall not be applicable to damage caused by activities pursued under the
terms of a permit for water operations. Chapter 31 shall be applicable to such damage.
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' Korea Law in English, Wetland Conservation Act. £:i2
http://www.moleg.go.kr/english/korLawEng;jsessionid=A88CKLK4Wvd19jYtqRoHs1Qn503gbNSL
znp31jA31aqvoOhRUOIhIpELIT8D7Djyv.moleg_al_servlet_engine2?pstSeq=52733&searchConditio
n=AllButCsfCd&searchKeyword=conservation.
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(The Cooperation Charge on the Conservation of Ecosystem)
T F SN A BRI BER Biley o d ERE
BIKFIR AT AT Bing fufg rI% EEEAE = A
% | (the Act on Special Accounts of Environmental Improvement)
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A
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Hefed T end fik SR @ﬁé#ﬁ&4~ﬁ RS !
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@Hm,®$%“37ﬁm%iﬁﬁi#§ﬁﬂgﬂﬁy (10)
FRy 38 IEATR T BT R X e FEITINE g ARk

“H:

22 whf|EHIRIRIE(R L 25 46 {&5E 1 TEHRE > JFixX ¢ T For the purpose of systematic conservation
of the natural environment, and management and utilization of natural resources, the Minister of
Environment shall levy and collect the Cooperation Charge on the Conservation of Ecosystem from
the operator of development projects which have a substantial impact on the natural environment or
ecosystem, or cause a decrease in biological diversity

P R A ARIBIE (R E T 5 46 (655 2 THEE 2 ZUE » JE S 1 :T Opencut prospecting or mining business

the scale of which is larger than that prescrlbed by the Presidential Decree among the mining industry
pursuant to all the provisions of subparagraph 2 of Article 3 of the Mining Industry Act; |

2 EHE [ ARIBIE R AL 0 55 49 (&5E 1 TE#RSE » JESC 1 T The collected Cooperation Charge on
Conservation of the Ecosystem and the amount paid pursuant to the provisions of Article 46 (5) shall
be used for the following uses: Provided, That the Cooperation Charge on the Conservation of
Ecosystem created from the projects, which are in the mining industry pursuant to the provisions of
subparagraph 2 of Article 3 of the Mining Industry Act, focusing on forests and mountainous areas
shall be used for the projects for the ecosystem restoration of damaged forests and mountainous areas |
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> Section 37, Compensation. Paragraph 2, “Compensation shall be paid for the loss of rights arising
from the trans-border extraction and for any other ensuing economic loss. If the asset is being
utilized at the time of the decision, the extent of impairment to the asset shall the basis for

6 compensation.”

Section 53, Operating plan for termination of operation, operating log, “(1) A closure plan shall be
prepared for termination of operations, including an exact description of the technical execution
and duration of the planned termination of operations, proof that the requirements set out in
Section 55 (1) sentence 1 nos. 3 to 13 and (2) have been met, and, in cases not covered by Section
55 (2) sentence 1 no. 3, also information regarding removal of the operational structures and
facilities or their further use. Closure plans may be amended and changed..”
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(Covariance) » var &5 & | % 8 ¥ -
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#ed o CEERAMY » CEpfr CEr & B Ak e R4k
A S R apE g R oo
- - PR | B AR EHE A AR & | UECDM ¥ = B HEs.(Modules) e 1353 JFRIERI Ak | 57 3 5 fA9F < 12,805 2F > | Fanet
AW 2 Brends B A E R PR | A o B ik (Spatial Slmulatlon) WgAR Y R | ESV 44 688 A AR o al.
e | BRI BESER BAT | D REToL BAT 0 o 1O H A Bk SR E(Ecosystem | 17 T R i ESV #£3 1,142 | (2016)
T B LR SE SR TS S SR Services Value » ESV) 3 4 i- (Capitalization) %= 3 > ;A | 2 Hi 4y 3316 0F 5 g
(Urban-Ecological Coordinated LR ESVIA T B G B (i8R | S ke #E 2588 2 s H e
Development Model » UECDM) > o | +k ~ i3 #2380 )7 54 - UECDM M@e—a WAEfoap s | 2 ¥ 2,027 2 H 5 A # (Tidal
By PIRTAUS D FFIRACS o LA | chd AT 0 0 B TIATS D JRSE RS 0 %3F ESV et i | Flats) -
BefERFOBEIETR AT ~ | T
@gxﬁ VE g &_T CRREL ESV=Z(AiXVCi)
WITEA R G R E 0 B ff 5806 T ’ ,
aE o HPOESV & 2 fik MPRARE B E(S A AR E);
- A@é%’ei"']«‘fiﬁﬂmuf;, VCi 4 %3] i 2 ¥ ESV ehit
#ic(~ 4 %%/ 251 (Hectometer) 4 # ) o
BBI5 - 2R Frep e RIBB A A4 | F 3 1antb)(= BE 2k (Maerl)# - BE = | F 2,738.65 2 F ehiz &3k A kA | Vaissiér
%% T | R ARIRIED R A B | cER) I AERE YA F R B 6 @ e | F 1,120 28 s i R (T 245 | eetal.
BrEE | R FES G RER R A PP RTPBE - BRI E 1L AE O ) (2013)
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e (Millennium Ecosystem % »x ;2 (Equivalency Method) £ 2 3 A H 4 2 & &
(Bay | Assessment: MEA)#g & h2 f % L | (Biophysical Metric)cpR 7% 5| PR 5% 3% (Service-To-Service
of JRA: - ER BB L G4t % 2| Method) o fc & frdf 2 AL B 1 5“0 E-PRAB-E 7 L RLILIR
Brest) | s % »c s 4 47 (Habitat Equivalency | 33 w4 (Discounted Service Acre-Years » DSAY)4 7
Analysis » HEA)=f 4 i 3 %5 ch= | 1,4,1(1 + r)t = VRARR(l + r) tR
o g it 2010 & F A|ETEHEESFE |V, LF B s i J SRR R ml% E, VREAM K24 i %
g a4 o A n% BEehgp s | AREDER - REAMF o
B HEARFGET R IREFFORFEFCR S 0
HPEIRF
;A A %m“l (R fﬁ)m-ﬂ:w’\ﬁi’ARaﬂ' (&
FEE® ﬁ)mi‘fﬁv\ﬁz cHEA P 23 B4 %3 /]
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pERE| FRERAZALZFFTEITE IR | ¥ RFEFT N L e 3oL 17 (Habitat Equivalency | 7 2.585 = f chx 3k (Maerl) & Cabral
# B = Adp MOIRFRE A $ 8 a8 | Analysis » HEA):h % 452 = ;2 (Multi-Criteria Approach) o | 4 i 1 28 £ 4f % 3 etal.
B - A = ;g:% - EEA | —Jrﬂz F R4 PR ,;‘s SLIRFE At +,NF] £ 15 (2016)
* 7 ik mﬁﬁﬁm/ﬁﬂ - UEE R & SRRl N A L "quR;}‘Z»J}F% rE A Ko
PR | v oamE o gl inws-'_fmig .? & ® Visual HEA i/l ® HEA = 2 > 2 fi f spkisdy i
A | Adpitk e iRl R - AR (F FEFGF odgihe® ¥ 2T FLE B AL BIRFE D
(Norm | B &)/ 2 R~ 4774 F & A H ;; »z i (Equivalency Method) 5 £ (Metric) - o *‘:“ 7
and-Br | & pypr g o i ehdf & ops 0 A1 1F ST F U RE IR IR A
eton (Dlscounted Service Acre-Years » DSAYs):* & o 396 e &
Gulf) R EH B ok Redp A fofe FApE B o
7R Pao ? FEREE SO # B | 72 k2 E ~ 47(Cost Effectiveness Analysis) ~ 4} fe2t41 AR S 254 2% [& 22 | Zhang
P FFI R 0 2= f 41 A (Liability £ §F 4 17 (Linearly and Non-Linearly Regression Mo XNERERSREAS etal.
WA R E A A MRS T (International Oil Pollution (2014)

Scheme)4r 3k £ 3+ 4 (Fund Scheme)
2 end Bt 1 ) & (Two-Tier
Compensation Regime) - &2 X 2 & &
WAKS BRE G R o i
pEFESAR T ERL
(Llablllty Exemption){r% = = # &
(Third Party Liability) 44 ~ 7 &
Yok foid * ~ i £ #f (Levied
Contribution) fr4 &) 3% 208 X 145
(Special Drawing Right Ceiling) -

Analysis) N1
U B R £ 8
(Response Costs) °

HY =HYz + HYy + HYp + HY )y
HYz; = HYg + HYy

HYe=2i0 hy;

HYw =W, + W, x W,

HYH :hyhc + hyhb

HY, = YE, +M

H t’ y a4 ﬁg:}?’% Z HY; a3x4 ‘&_g_:}:q‘:fﬁ'—‘ = HY2s

BLAERAETY S HYY KB HYp: B A

SRR E l«‘f\:‘ 5‘3[@__‘& X

Compensation Fund - IOPC) ‘e %
A e 1/13(31.7 & R [E
ARED)
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2000 # 4 * 1 2005 & 12 * & > ¢
Bk g 2 9 50 = £ < A ¥

B r g 1R RpRAES K
WA RS WAL AR -

B %% A HYMe B340 4 5 HYz IRBE# 44 5 HYe
BAEKPNAFLEHY Yy s 2RF (W) 2 EFr
(Wo) 5 73 %k E (W)

ke oshg WO TOH B

iy ;‘i—“ﬁ‘;%" B LHRE 2 AR
A R e R T
A TR 8 B i+ (Monetary and
Environmental Units) 735 3% 4¢ >
I PR (1)B ] AT T AR
B & > (2)i2 5 2ARTI4E % (No
Aggregate Welfare Loss) » 12 2 (3) 8«
MR TR BAT & R o

C(dq, » MC) = nMC + 1(ycs0) + FCuc + a(dq,)?
F A S HA 2 BaESINs LAfes £ (lump sum
component > NMC) » 12 b7 % = 3% T 324 f 215 4 (Agents)
22§ At o 4p B e 22 A (fixed cost + FCMC)fr22 4 i
PR e Ao H ¢ S MC=dWir 2 b A S dg,
E IR B A F > C F 24 tf 4p M +9% & 33 (Cost Function) -

Gastine
au and
Taugour
deau
(2014)

L

ks dAt BT E kS %
HEREAHLIER L - o HAFEE
KR A PR o 2 R SR
B ehiy £ 4 17%# (Emergy Analysis)
A RTE R A AT hE T
T3 E AR5 24 (NHLN e
COD) &k i5 # At R % » 2 % B 7
+ 1 #=41 % (Control Section) ¢
NH,N # i§ 323 »> COD -

max W; X EMy,
I=1-23.n

¢= EDR x W,

C LM iofeinkis 42 A K (D) 5 maxW LA
B AT b4 KB (MY 5 EDR R chit R o
(Emergy Currency Ratio)(sej /¥) 5 EM, Sk il g5
i (sej/m’) 1 We % A <5k £ (m)

(D& 757 foudi 2 Aot B B F
% 93.99 ~/eg
(2)# k& W B 74.07 ~ /¥ >

Wu et
al.
(2017)

T

I

-~

FoIn

P E Y H

4

ZixokiRp Rk R 2 LRk s e
2% 38 B (Three-Rivers Headwater
Nature Reserve Ecological

Protection » TREPCP)&_¢ B e fi=
B e N Sk SRR O R A g
e S PN L N - A Sk
Wi BEE FIEHPLE R
PR HLERfeREA O ®
R SPA LSBT g2 FEL
oot g iy AR

2013 # % X4 E M AREFTT - X RED A 0 TR
BOEET R g w PR ot B R
B0 M A Z AR o AR S § R AT B s
RAL S o Jo R - R 4R s ki A+ (Payment
Cards) t - i #4100 ~ 3| 30 § ~ 12} o 3 & By iv 3+
B AR F AR 0 5% iR S 2 AT
A

KARALBRL W ¥ £Y =k
5080 & A R [/ E o

Wang et
al.
(2016)
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&%ﬁ&d&'”*ﬁﬁ%k% %
O F R A FEERT RS
i e i o

REE | RE | P RS EERELFY NS | FFAA I E G A AR 12 L # (Support Of & 4 8% 103 g~/ E ¢ # | Schwer
B A R | En + B SR E e ¥ 8 B(Upper | Feeding Habitat For Endangered Species)) £_p % 7% 5 *Lg B AR ehg o v 5 | dtner
| & Lusatia) 5000 =7 ¢4 1%" B RN | i 3N BT R YRR 2 AR B AR K G o and
S| A |2 ARG Carp) - B RS HE | rREBEA LN FIT &) d N EFRLH (GZrouc??e>r
# PRAELE > FRTMNRMea | FEFERRHEE TR ORE TR S EEFMM@
o -k A % 4o B 7J# = (European g:ﬁ 'fr%u\ # % * (search and information costs) 3 #77
P2 and national law) snif2E 48 > h X | 7F o X H £ ANRIEYBE L F o DR P ELE D
%, 2EER R o 2 BACKHE - feBeat F £ 37 -
THRBFAOEIRR 22
Fe 5 ;zifuak VR = 1)
LT R s R
E N o | B HETRFEEE VAP a4 | AR FY FE @ ¥ ¢ e b P @I K- aprd | 2014 & f{ojbifl» W # F 421 {- | Lopez-
Fit I AREF TR T T AM e by | RFL LG RG A N A BROI RS S B | 163 £ X R L Bao et
Fo | 4 L %;ﬁﬁﬁ(verlflers)( AR [ AF | BOREERF(EER Y L A 30 %~ 0 ¢ 45975 90 | 15,600-20,000 ®r al.
5 | T LT R SR ) ﬁﬁii*’ﬁ“i’i%i%w%%9W{%04% (2017)
ﬁq,fn;;nwrmﬁ 94 DNA | w130 B ~) o 74 7 sscB oy RERT ¢4 %EH
v A 45 —iww;; HH % gww,\m%«fu;,g;; WE = RFL A SR B
= I%fﬁﬂsaFKm...%?aﬁ“aﬁgé#é * o EBRAA ?r'?
SERI(ynX) o 2 B Ty AR
PHehapg b i 2
(Vulpes vulpes)f=jj (Canis lupus
familiaris) -
£ R e | R 7 4 B b BT T BB R T E | g :E‘J‘am?w? (avg Yaug)y Bt &5 17523 pre/oE V}{/atlve
F B 42 FIF T A - BER SR d R & etal.
T g | Tadob | i# ol b g R R R | B nf A E 5 ’fg”j £ (2016)
| @AM | Rpr R @A T R | Y T ’%@ﬁfm%i}ﬁ ERpTIEAL -
hari | kg g e R | VR NHRE o
BE | mer o gy g | 117 88 50U (Automated Software)i £ et i 4f if &
¥ Fovd oF PRI R . FAEHA B PHGE T

Rr o0 BEBSHERY A RE > &
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AHOTEGE - B F DL RS
BAF RS PR AR
MR R A R TR
;JPF&\ v oM A iﬂ»ﬁ,’—a;J—ﬁt}F% R

s Ao W | A7F 20112013 E AL A AR AT | R S dp T R ARG T ARG o iv4 e | 2011-2013 £ 0 fow @ X W dpd | Bobek
RER | R | b how B o Ak | S d PRSI RN T A e @2 de | (1,365 bI) 45 ff £ 10004 27 o | etal
o Bl avd | Axs a3 BRAN | AREL SNk RIRA Y 0 2 AT HE L P B | B A e 432600 & v s m g | (2017)
(Hunti S| HRE | KRR e L R H | iR e R R T R PR A il | R e R
ng o bo o Y NP chEER IR ITSAE | AR -
clubs) % foit O 122 DT B I s g T
fro AiTd 2IH F 0 P F B
e 5(50.29%) 0 H = 2.3 R (24.09%)
o F45(21.2%) -
ERET @ | &9 ek B 2 A ke [ M=a+pr M EEIO A/ E Weikar
FORy L AE | R R Rk }ggﬂ,&gg a | fI* -k 4 53] (Hydro-Economic Model) - detal.
1] Q%ﬁ”ﬁ%&ﬁop*ﬁ M 538 A 0 &35 P 3 kR kb % fiF (2017)
B | (Tisza) | srerir > 2 > e dzams e | B(AQEAHa; j FEoRELdre
3 | P ERAAferERZEELH oA
Bt i * % (Two-Tier Payment
Scheme) st 51 B S E 457 13 &
flrFT RS > FEEL A RS
¥ oo
B #_| B 2B A BFAC B B Lk f(Lutra | BBl & fe R 1345 % 115/2000 L i 0 f 2000 # 4 ko> | {2000 - 2006 & # 7o § # Fop | Vaclavi
e L Efr | lutral)ad BT RE o T E ko | MBS REF A ST T e BT | B 654 MR R 2 4 e | kovaet
Fr £ | WA | d N RT 10 KHEBE T R f’”?%mﬁxﬂuﬁﬁj%4&iﬁgﬁﬁﬁ%#ﬁ + 3,000 % FHA LT - al.
fe | &% SO GBS A IrRGAER o | R XA FIREE S dE T o & KPR o R EE (2011)
Y RS g alAE £ AT RS 05 | ¥%(Ministry of Environment) 4t & e 2 38 7 & 73T >
i Lo Bp A HF A R o p 2000 £ 02 | FRpRTE £ o
EN Ko B AETEFRBEE TR

I R LIRSS EIESEEN B ¥
o FTEARENATIE DM
FHHO KRR S e R
FHdhgi e
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e 1 S B e e b SR < P FERLAERT: 1104 [Kimel
Nl ¢ B | @ 3% 7164 FE M EE > H P o2 F2 2007 VSZ——ZV Z—_ i,’u34,703.5 Mg s | al
% & i | aE | & gue i (Hebei Spirit Oil A +n)to T L (14 r)ro) 2 o( 2017)
(Intern * Spill » HSOS) » L4 B¢ bt e | 7 % W NRDA ¢ &, 3 % > {4 (Habitat Equivalency
ational b & (77,857 Fi) » #m - o+ | Analysis) -
oil . /)‘1'}3 K g e0p ;”J‘F'x/)}?li}'ﬁ‘:;;f—% H st{i:}'ﬁ'% ﬁ?fé,afi#%f#ﬁjﬁﬁfipgi};%g o
Pollutl (Natural Resource Damage Ve A i inie L3 e oo B RGEH E -
g:)mpe Assessment > NRDA)#2 A » * 2 48 | S AFF@{) > ix 4 £
nsation Bt d 22 F% 1 7R hgmg |PaBFORRELY Sk
’ L3k s TR s A | LA AN T ahE R
IOPC) w R 5 R A £ (International | Te ZPR7F = > f4R chpr
Oil Pollution Compensation Fund - Po B RAE 1 A 3t B dpanpF
IOPC)& RiriiF T patk T ARRRLFZFZREPFR
- - | R | ®# 24 (Saint-Brieuc) Lk B | I i 4% 7 % * (Choice Experiment Method) ~ 2 /6. 5 ~ 8 | ¥ A% & %3R5 » vk i85 | Kermag
B P FEEEA D R TS gz | {E(Multinomial Logit s MNL)#-34r 1 3 B fesg ) (Latent | ¥ R p] > £ 0 3 Kfﬁ g oret et
TR |- oI EREFRKEAD A E A | Class ) LOHCA] » AT hip o d Fitak ik - SlAeprpe e 2 b o plae v | AL
(Saint- | % 4>+ & AT féa‘ﬁ ik AF o ¥ I ARG s A D Bl - (2016)
Brieuc | a4 2 b4 B R HnTF LS
VAR | e R 0 FERE P
1 E LA 55 e o A
TH o3 FARTSAL KRR -
? Bl PR | REARRPS AR A R A B | % F 232 : 2 (Contingent Valuation Method) > 15825 % | B < B R 4 % (Willingness To He et
T B P | DR AML ke B AE Y - | dfe S 32 (Non-Parametric and Parametric Accept » WTA)shs ~ 2 w5 | al
W ER 3 “J;;PF—] T A R fﬁt“ Estimate) » 2+ 5 B = %2 P ¥ 53 & v Jc et F L8 o 42.14* 12 =505.68 = 4 % ¥ /& / (2016)
ST PR A S R E R P ] BRI B % 505.68% 821
: PeELabRE RS TR R = 41516 )&/
) R L EE o
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S8 46 ANRRBLG(PES)IM < ;lf;lc

- AR ARIRBLEFPES)Z BT ek
() 2 FIRFFE BT A R g

Wang et aI (2017) i¢ * ‘;;‘_;a»\ 77 kA 45 % PES = % ¢ 8 85 | 1 & (WTP)
e & X (WTA)FZ - FTHEP > 4 i 5 SRR E jIrik }?&.ﬁ s e
M % 7_?;&& (Wealth Dlspanty) ¥’ 4e 2 % (Transactions) e F » B Rl
fod 72 B3 M5 ZHEF > g Ap - S R R T g\ 5 ?}P% @
Fgi ehh v R R i oo g iEET CPESE MRALE [ B 0 ¥
JRRA G R TR G o FI o 2 R MRIRS R AT R R

HEEHE -
Wang etal. (2017) 45 &1 4 f& % SpRazr % (PES) fjpd § B e A%
MAT g B ESR o Flt I P ML s G TR ’me’%ﬁﬁﬁfi

¥ PES m%}‘*’%‘ff?b’u&’iﬁ i & 42 R EER o Bhdpd > PES H
Bt E o LA B ARRE R G L6 R TE e e

37 A (Livelihood Assets) % - 42 |pe X frdl B £ 7 o 2 4B 24E 52
FERE D RT R BRAFLFREY §RT R - %iﬁiﬁ T, R
st (Trickle-Down Benefits) frg ¥ cnjf o 258 ° Lﬁfwigi}%’ -2
2w,

B

Pagiola et al. (2005) a‘p V5 #p PES choxF e T M o8> Fpt 3L i PES

IRE RITLHRBAARE ;Jiz'glﬂl_~f 3, L B @ h - Fa e B Fleic
# 23 - Pagiolactal. (2008) 45 i > B eqt R BB e B AT
0T 5 A4 Ak BLPRARR n—ti” V€A R EWETE o R > 3 M PESIEH
F*E R @ IR v ARG 1»& Feo nHP T EWE B A A R RALERD
24HY Grleg -Granetal. (2003) ##®m > - ﬁ“jﬂ»’%@vﬁ MOsAR T B Rl B
2 515 PES 2 & 1 ;Nend b "”T}i’fé%’f m—,jﬁf—: i EiE i o

Diswandi (2017) 4 1 PES ’fﬂf A A& A grn woRg 1@ 2y (Coasean
Economics Theory ) » 3 3% 4 A& % SLPRF+ 5 p FRME S A5 Feh b o @ B
BE?P AR F S PES F K e &332 25 ( Pigouvian Economic Theory ) »
LR B E R fmﬁ(‘\ﬁﬁ‘é 7V {7+ 3F - West Lombok Indonesia ¥
B — 7];@ AN iJﬁLrhz 'f“"ﬂ - LR & PES 2 & p g i%“fr'%;gﬂ:l M FTR
#‘in ° “‘P;L;leuw PES 4 4 Stk F4cm i R Fl - AL 4p o
B & PES kb & 9‘”?«&%‘ FF o R B A T B E R F] o
Hayesetal (2015)# He A RA ’ﬁ’Lé'f%‘ T PO X AT iads (Shared
Grazing Lands ) %B B TG4 S8 AL R g R 4 B I A2

R Fle 7R N 5 3 b z;}.tfi’zi&(n—M)mjg' R X t’—*ﬁa* % (n=23)
FrRrBEBA AR E (n=420) Bt p 282 d 0k 2 S b BEAT Fode o
TR RR A P RATRM AR F T RETF e Iy R INE
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frAettis 4] - PP L 7 S TR i i
T T '%%%wopiﬁﬁiﬁﬁﬁxﬁ¢ﬁ*ﬁ%i@*
BrHAR R ME N o BAT 00 5 0 BRI A fEI L S A
e

b

(=) 2 8 % SLIRIZ % i ifat B

Chanetal. (2017) :}F, PES X 3| f%x % 435> FIp Hm 7 ¢ fy it &2 PES K
AP e X RRE > FH R R 4 i K SURIZEH o 4 Rk qusz2~¢
/enk A e 45 0 (1) ATeneh IR (New Externalities ) » (2) 8 414cF = 4%
= (Misplacement) > (3) 7 # < 3|#4% (Crowdingout) > (4) »x-
# 7 48 = (Tradeoffs ) » (5) E;Jg‘d» 4 (Monitoring costs ) > (6) i * {45 *2
( Limited applicability) » (7) p *+ @ * r’v’vﬁ&ﬁa ( Top-Down Prescription
[Alienating agency ) 14} R REEIRF 5 A B KSR E TR E 5 T
FAPTEFFLEBEERE o

Muradian et al. (2010) ip  Engel et al. (2008 ) g e £ 2L £ ARLE 19
RS SR SRR SUEE L
AL % SLPR IR 5 'i’) Fehg R 4e g p RRFRA (4 A5 % SLPRAR R
K) faE = l’f—r}\”’ijif o EEAR A 2 BTy o B R PRAER
FilooEfl e B Y M7 acsprt F R o Vatn (2010) &- Hdp dh > &4k
éﬁ%Sﬁw%%**%ﬁ@ﬁﬁ%ﬁ’ﬂ“”%”mﬁﬁlﬁ’Punm
ARG P B 33 4 (voluntary market transactions ) 1 4c s j@ i jin 38 59 PES
E o, Pl %%Eﬁﬂééi%ﬁ;&!i%?“ A= (R }~'k
R ATE R S R PES?L%4 BT Barky o

Wunder etal. (2008) 45 #13% 5 PES 2425 @RI LK > & 7§ ;a & 38 Fdagls
%MLw,.ﬁﬂﬁii—,k.ﬁ,ﬁmzkgﬁgmwﬁ,rﬁf% A RERE %
B PRIEI 1 o ;ﬂaﬂfm¢%§f4%? B R LN R
AT ERED RS f&« S SLPRAR L o

Wood et al. (2017) 45 &) # #7+ & 4c 3t 2006 & & = B R2 + A 3t &

( National Blologlcal Corrldor Program) e &~ {7 &+t 2% &1 » 7+ 3 7
R HEHRRESF TR ﬁﬁfd@%4yaf%w%ﬁow?*ﬂ?i%iﬁz
u*m&%w“’4#im&%mw%$%“@ (8 2FBRFY &S
? o % H4p ik (Patch Metrics) m 2 5 BB > > THFRH SR T
o ipdor PR RRE P AR F TG W A A fy BRI ol 32 o 4o B
PRiFE -

Alarcon et al. (2017) #* 3 ) " #(Chapeco) # i 4 Rz PES 3% > %21
S PR REEAA G0 4* Box WARJeAEH/ S F PR B R T
A ”LFF BXFHEOER (94%) & TG fOEAR A ) AR iR S £ e
AfE % SUPRIRE 0 R G 48%0 8 5 55'*’ wrﬁ*l*\f;i TE oA R EPH RS
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(1009 ) » B 2z » (659%) fo¥k 7 kT (54/) - RN W= L=
‘”&“f"ffi??m'ﬂ‘@% o L3am T o F R A FE HRIkRE (18556 %
g ) g & R iRETS (1165317»/ ) % 35%+ % 4f - PES 3+
FOERREFERGHA AGE 0 R0 o 2 R EAIRIET S EH] L HiR
it o §lEes Bl ] Rpfr 22 A0 B Fth R R 0 A F‘é ° B NET it
WA R @A > F i ¢ 23 PESE eh B o 3% B R R A
23 AAF 50 RIREBFIOFE O PEST R EERE LA LT
HF PR ARBHET E AL ﬁ&l%%’ﬁim&%m%ﬁhﬁmiﬁ
.]Vio
Rodriguez-Robayo et al. (2016) ﬁ—i LEagk Lo BFWPESE o H Y
1T 20% 0% F A B R AALTR AT A5 PES & %8 R A AT £k (4
Eadeids 2 RBAAE D ~ Fr s BRI T o i) L Bl ik o
gLzt 3 s+ ¥ (Oaxaca) = i ZapoteC A2 % » S % &7 » #-PES+ 3
PR AAAFR REE Lo feF T TR o

(2) 2 BIRBREF/L FFHN 2B JIIRRT B A F 2 S enikee &
R

Vorlaufer et al. (2017 ) dpdid R GRESET R B A L G T
2 RPRIBREF I ARBAERERL T A L REF P (In-Kind) £ H -
b afhm@gﬁl%‘%ﬁ%zﬂm | B ¥ PES & genipdd - & % Fhdgd o AR
& % &+ I PES ek J‘f { £4 B ¥ # » (In-Kind Agricultural Inputs )-
WP B x"&*"l&?;\ o PESV s b RE A HRT %) B R
FLEH oy FHARKRZ BPFEIL Bfhend @FR%&#&’*’% ’
TR ERE OB » PES2t 3 e do%k PES k2t g 4 7 oar
j‘%’ét;&i‘ VRN rﬁfr;#}& °

Randrianarison et al. (2017) Bk $43 § g3 et 3= ¢ # —}‘5 k3> PES ¢ e
PRI G B blde & bR 113 o 0 F (RS )
FAHIBE > P AGED FI R FERE kS :»:ﬁr—g* 7 e ehpEF
FaL? & enif 207 b o 7R PES*Lij*u? Mt AT E R
I‘Jﬂ’fﬁﬁ}%v%r‘]am$#“’uﬁr§ L R m* A& & SUPRFE o
AT Bt B iE s 74 (Madagascar) @ = 2805 #4 34] (Mahafaly) 3 &
BTV ERF S %R RS ERE S pél‘}‘r}\ﬂé;'ﬁ&m'é‘i Moo 5%
a\l&’ﬁ’*ﬁ&r% B8 miken? D 4%& PR LR R g
fr%ﬁévib AEREER R A7 RGBT R ET e
X E G AR B e ik «uFRijt e o k3 4 PES b Aok
% (Cost-Effectiveness ) o

Markova-Nenova and Watzold (2017 ) # % — e LR feha R > @ i i
FERLGHFE Y K fpena £ k8 P4 (Public Environmental Goods ) - ¢ 4=
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T 158 A4 § D AR % (Malagasy spiny forest) ek &) > & {7
EHF ® > WFIHL R SEF 2 (Cottbus) = A inipdF o g dp > A
ko & *“ztlﬁ B2 endi Akt TR G B A Al e LR B
AFHZHEHFH XEA fm\'ﬁ"*f
Midler etal. (2015) # 3 PES 1z ll& A g %%M%%m% A SRR
o~ % g é"K s A aﬁ,{gFMZ P\?vﬁﬁ“/ﬁv B oAb g B 4F ~ A+ g i | ”‘A'frjiiﬁ‘
xF”*_m:fo % > HRELX FETR Bmiﬁﬂ TR o BEF R PESTF U
Pk FHREEAS RN HBA rﬁﬁﬁ‘f’@ﬂ? Ay b *ﬂ%%ﬁ?%i J AT
%%ﬁﬁ%)ﬁé%”ﬁ M A > T AERY JHET AL G B
Kaczan and Swallow (2013 ) 45 21 PES 3+ i 3k g 258 E #3F r‘];):/ﬁ% 4
?I‘*’J“é&%r—*—iz&» SUPRAE o o 3t 5o PES 3R H_p B h o Tt ok
1‘Qm"rj{“,‘i*.ﬂj}§ﬁ mzﬁ,'&ﬂ—okﬂ BrHEFFTHRERERE N RAT
AR g &3 (East Usambara) MR - L A e I = ¥ e
L, A F b ’J‘—npm;fén‘ = N g 43 ] 44Ir% BARALGRATELI
g 2 FEawBFARALdr T &t 3 MEX r%ara'ﬁﬁil-&
AHFTEFERE 4 - T HFEQHE AT FR I LA
Hv l/&;-g,‘;ﬁ»@%% 5B KA S R E RS —;;;{;ffﬁaagtgtn ME ¥
b S BT P riE R R AR o B th IR R Y o B IR
T 8% 28 (Willingness To Accept » WTA) f,ﬁ_.'éi’.:a#i ALY s €
=~ A APIT -
Martin-Ortega et al. (2013 ) & & 7 % -k 4 f& & PRz 4 1 (Payments for
Water Ecosystem Services : PWS) w;% BT AR e AR 0 A 47T
407 > %9 X 310 B PWS 2 % - /& %FRz&mﬁi% - AR E R
i (ik 934/), ey R L (8.0%) el s pfart /v (i
3.6%)° 1= A2 - (311/) m‘? %n‘m’l\%"’ (ﬂi mA_FIet AR
FH) PR ARIMG Ak AAZ N - B 3 Pyt o IRIFE T
SEcFImAE A G (i T76.59%) E"J”i‘}%bj'{_{;ﬁ# ¥ L1 (23.69% ) b4
;;M |3y e Los Negros 3+ 4 » H ¢ 3 RFxend 3 975 iﬂ" A L
&4 4 2 (Asquithetal. » 2008) - 10.6% 1% % v; U F H o P4
TR bl L P AR MR AR R 211 8 % 5 o
X S HERT A (A UEREL) % ~fE & [E 0 e 2 dedp S (rates of
receipts) T 35i B F > F > HARA609600F 0 F T K HINERILA chE
Aot r o ipT U HARET A KZHE > GERRET EAEFRT DS A2
IR AR o 3F A Y 4 Kk ik (Tiered Payment) & % # % £ i+ (Price
Differentiation)o Ra o pmydpd o Gk FlEBFZA R - FA T B
Fl& (1) FHuEA] P e aﬁ%@ (Coffee Shade ) &2 #-+ 1 & 5 B 1 ¥
E’?”’n‘ £ (T5% R A L A & E AW TFF ) (2) 2+ Fjc: |
BB BT (A r ) Mg B (249%)0(3) Ade g (7.9
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%) (4) 7% %o ﬁmf% (449%) 4o > (5) H 4 #pc é},—;;}ywr»ﬁ ¥
P ﬁt;’/;i"" T e+ '?E - B % rTJI% r-r)?ﬁ (8 7/) ‘% ;LRJ DA
LE - Xk L 45590 - Leh b H 4 A F ﬁ}i‘z@f.—} , H oo
ARRE o f RA - R A

() Feiegrsg it 2 L SupRAR I o s R
Jack and Santos (2017) 45 1 TR 5 PRIE £ H 3= F 0 %326+ § E R
TR B R A LT Y R E AN E e (Leakage)mﬁ o

Blic#-P £ H B HER T 2L z’ﬁ;éfvv ,“\ /th (contracted ) # #& 7| 3| 2-
£k s AFliB 4 A 5 % 4 R EA A 5 (land-intensive goods ) &
E A oA fmﬁ”‘l*"é“é € PES 3 fLé m“wv V* (additionality) - # %

el - E 5 bldedp g (auctions) o TR G BATREH A 14 3 h
PR a5 (Malawi) -] B B = g 4k (afforestation) & X 4 fie i ;sz, ;

FRALAE S e S £ AR 2 S S B IR L R

»,_:_{szjgj\»o;tt_u“a,g\ a@ ]mw£$ Lbﬁ,‘@ y “L%&F—T ’Klsf’l“}\éi"v\ﬁob ]
et B EPN 4 e 4% 2 & (Within-Farm Leakage ) R 4% Mg 4 fie
@‘rﬁ»f_#g?ﬁ‘;*ﬁml“ﬁv BT FEJIT 4 2 N kA e
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NI L R s
Phanetal. (2017) ~54%% b- B FIERABIT 2 FELCBHET
FArm KT g4 iE Lk SLPRFE (Payments for Forest Ecosystem
services *PFES)z = & f 3> 3% > 1§78 H < % = & (Transaction Costs >
TC)od * R ~ Fthd i ARBREF AL 4252 F > »
#& PFES = mTC BEaLI R L0 "% z"& e A TR gL
KaER o F’ ;k, é‘]‘ﬁ" < E B A 7‘5""%"‘2 Tt ‘E.‘T%‘«é‘.‘] v A IR
R A LG e - R TR A Ao BT RS s LA RE
FARAR R BT s e MRS T LR o e B 33 R
@ﬁ’g%?ukﬁ%ﬁ%¢ﬁﬁ?'@%’$E%@#A4’aégﬁ
F_%‘« PRt E e P O F o %2 BERE F A ER HT e
73k kv (Geographic Information Systems » GIS) » F] & (1) & RFE
Bleng b 0 @ TC ~ tg & > (Banks-Leiteetal. » 2015) 5 (2) st 3 7%
frﬁr, TRtk > R o &S o lde o SonLa (hPFES 3+ 3 4
H_3 2000 £ XA e pged oA e g0 A ipd e et B {os AT (To
etal 0 2012) 0 PR m R Fopbrd ik L B FAeRAe® E o B £y ""’m#r‘:]
j’f*g.?r °
Scheufele and Bennett (2017 ) #% 41— B At * Z KfrE L PES & % >
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SRRV R Y e E 4 PES BRI F A A 2 U BB R
sbuf&a‘ze‘?ﬂfé‘ ( Indirect Returns) et 442 £ (Informational Rents) & % 4
cRRP-F AR EF LR S BIRFERE IR BB A 0 B EER
ke BB ﬁﬁ%#%’&%keineﬂ*e*z eIy S FA
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Silvaetal. (2016) 77§ 45 1427 £ 9 0% i1 § & WOk BRI 2 P S
&~ B ol ] 0 2k SRR ( ES) » X3 -%”ﬁ%ﬁf%
zzﬁ:iif o FIPL TP w A0k o P E B R 2 ALk SUPRFAS I (PES schemes in
Latln America s PES-LA) 3 & & & | # Rl & F % o @A PR A Pu s PES
%A € & &2 (Opportunity Cost » OC) > & = % %Jﬁ@:ﬁku I
£ r} # e J1E 4B > (Stakeholders) » 25 Fofir (B0 > A& ) JH 4o
Mg o R R RIS o B PSR AP A K G
HEiFitfop 9J"?}),€I’f it % PR TR F FIER Y B h
PES:*% (PES-RC) #2 ~ % e PES %\14 ] (PES-LA) gt g » A
5w B A & o PES i gk ¢ %%J&E‘—N—Lrﬁé 2 %’: m'4 A G BLPRIR S TR R
( Spatial Scale ) ~ ES #% '-tdzqfr FAZRE LA ch B o A2 Y
11 % 4 B - $>° PES mﬁfﬁrﬂ;m,i 197 F AT E AP H0 2 2 A chp 2
(PES-RC e * Ao m N PES-LAZ G @44 4) 2
FH R R F ‘“P’“‘ﬁ* v g ARPeR wATHPES P E 0 AT
xﬁ;t—*”}ﬁﬂ} Efﬁé'gmgﬂ, o (NAp) Z6) o BHE FIE 4
Faé S g R ~E 2 PES s o
Zanella et al.(2014 )% & ?;h‘fr?;%ﬁﬂ’{ S EodHE A
k2 gk T e ﬁ*%&pf d BT A B A AUPRFReNA 4 B iRfR B4 T O
(Decentrallzed)mm BRSPS E S BRI E P %
B mﬁ%ﬁ’ﬁfﬁ‘ Fv AR SFE PES-’J\’Li g & FlF oo Ev:":* 7T it ]
T - ‘@‘ B EREFARE R O AL L e P FR 0 LEART
% ¥ i— gt T I ME R G4 B¢ 512 (Centralized Governance)
i B X 5@» E;ﬁrs » e ¥ nblz’ii{(g 7 # 2=k (Trust Building ) o %22 & 3 4v >
TR SHFEEEFEAAL LT T HPESHAY 0SB K2 B
AT Fr LA B AR o
Lune et al. (2013) i PES bl i p AURiEfrie 4 f 5 ik eh- &
20, By T _113&3@ ﬁﬁlf}ﬁy\ FV i “F'.‘;»}y_ ’(‘ff’ﬂ;jl‘#tl poe mooRFE o &
A Bl d S aE TR > A H P Pl ¥ ot L PES BLY F frit i
2 LTI E Y PES B BenEd fookir 2 P4 Jfrﬁﬁ’?aﬁv’i%
(Voluntary Incentives Program » VIP) ehx 6|#7 5 » %32 24 £ &k T h
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’,‘?Tri H’.’\ /] Ey;i‘ j\%ﬁt : Ad g #1+5~ PES & 'Jfg‘ H Fe ’3\ Eﬂ Y ’% Ik 7&‘7 b5
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BRipd o PESHHH ARG RSB BRS B T i M
(Subsistence-Related ) #& = £ £ & 4p B (Money-Related ) i} &g > s
FUEHPEIOREHEEIRE FL BB EBPENB L > ABRRAGHRR
Ris » L ¥EF lﬁ-pﬁwﬁmﬁho

Sims and Alix-Garcia (2016) 45 1 » 3L % (Protected Areas > PAs) {v PES
FEFTBFRAYE TR ES 2 HHiT 3298 3 F #3025, (Reducing
Em|SS|on from Deforestation and Degradation, REDD ) {5 3& 1% a8 +4] o &2
T %35 02000 # &7 B PAsS{r PES $§ ¥ (iR~ B ot o g1
LR e A AR E T R Atk R0 20- 25/*’%*1‘\ EEWA PES “ﬁ
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£ A 4 £ (Sustainable Financing ) ~ ]%‘ m/»\ % (Flexible Zonlng)
‘f\?ﬁ’ig BEARDE (VR lﬁlpﬁﬂtﬂfﬁm EINE I SN N e

Page et al. (2015) 45 ' PES 3+ % 7 &% %% - ur.&gij FFH LR o 4 b
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Hi B ASERME (2)BRBEHFEHI Y - F 5485 (Impact Category )
(# 5 T3 € 9 (Environmental Trade-Offs ) ) - (3) B —‘F*f P4 A R etk
BEE (Ee 4 (Activity Shifting)) » fo (4) HH & & » hF REE R
ORI R G o % PES ehp 2 eff A ) o
Lansmg (2013)4p A kre i e s i & R F 0 b ehd ¥ 2 B ik
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ﬁéﬁfﬁ?‘* (B L) vz F R (ﬂﬂ*ﬂfr}_ﬁi) PR s B-m 3E % J@
Wk p AR E F22 Bk REERTER 5 2 PES F i) o 1t A
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Kolinjivadi etal. (2014) 45 » & 7 2= F R EENE TR 3 &
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HAFREREA G E (1) kX mI“’%] &(Horlzontal Coordination) it *
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oty fEE AN 0 TG ‘E’éﬁ‘«b NFPFEAETT rﬁm'lﬁ‘@]m
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AR A RPRIF e E O 4T 2 o R Z’fjiﬁ\&“@fiﬁgi » %83 PES
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2 % b A AR e iE < s (Communication ) ¥ U 3 B £ FAoa & o
BTG TRE R L A AR E XA 2 s sk [ % o
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Transfer) PRI/ EA R AIRTE e FIY > B - Ef kALY
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BNV AV U ER o T AEE G ¢ % o (Inclusive) § i E
ey
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R et -0k e 5T mEAA FRERY RO F5 T
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i% * % (Conditionality high ) HhEFRefrEa e BF mix | L3
PR G ALS R AR o
FE 5 A3 s 7 R (7R AR L
ORI N RO

135 % 5-3 £ ¢ Kolinjivadi et al. (2015) & £ 7p f Sundarijal 732 B e
2Bl RA L R AE PES i kB A AR V2 K s (AR

5-5) g 5f

# 5-5 PES = fiffic~> ;N &k BiE

M-S | ks

£ 3 (No | AL - oyl - @4% 2 4o 5 Shivapuri B 7oy Fleiidsd JRA% - 3 g IF5F > &4 2
Payments) | F & BlscE 373 B AN H W EAES o
A2 2 R EGE - 2 AR RS AR R FIN T R A d R o
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P
=T

A3 :

e

ok g
1 #23i% 4% (Engineered Option) - #% & 7 ' B 4 4217 (Asian Development Bank)
HT KR ER KRR S 0 IR E R J\‘f\?r-r-%‘r’*j}’ TG R RAR TR B ek

LAEmp o

e | Bl: 3gdp & i (Expected Provision) - £ & % -k F § i Rge o
#%(Targeted | B2 @ & ] & & (Minimal Cost) — £ 32 = J] % it o ¢ = & & K e RUe o
Payments) B3 : # 3-— 481 (Market Integration) - £ & F & * K& FH MY > E 2 3G
BFoop iR Al o
B4: 4 g (Pro-Poor)— 2 M58 P e L KT RPLEER e 2 £
TR RIS R B i g ko
T Cl: - % i 4 (Equal-Individual)- & B 7> BIp 5 2 L | — 2 &% o
(Egalitarian | C2 : % I 7 5-(Common Goods) — % % Sundarijal s/ £ F30975 2 0 & ik
Payments) w%ﬁ‘%W#uai%i@m%%ﬁmo
C3: =3z /% ¢% * = (Citizen Decision/Buffer Zone User) — it i %2 & &2 F
R AR 2 JFF S B HE
Srd LRI ARIRBPLETAE

-~ RHA K e

2% Schomers and Matzdorf( 2013 ) s#5 72 » B #1+4 %7 4 ( Costa Rica )

PES 3+ 4 % “Pagos por Servicios Ambientales (PSA) 7 » = = »* 1996

# > 3 1997 & ¢ % (Sanchez-Azofeifaetal. » 2007 ; Rodriguez -

2002 )> PSA 3+ & &4 Frthene BHRBIRF (1R T # R (2)

k< PR+ (3)Rh ¥ 0(4) 24 F % # 1+ (Sanchez-Azofeifa et al.» 2007 ) -

FOREETNNDRBRACRRFZ A G EBEFT A Stk BT

¥ HtREER AT 2R A

yal
3\
o
o
[Eie
%Y
F
\a\
M
=i

hiEfel k& 92 B4 3 £ 8 (Pagiola>2008)- 95% % 1 &

Bk it B2

\\“t_

2005 # & » B BT K4 F 109 dthd B
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TPSA S o i E MM L 2 (Targeting) » HAiLF Y B
T8 € = A fodx £ gp eb i (Additionality ) - L i ﬂxfﬁf@;zi& e
JR7% (Sanchez-Azofeifa et al. - 2007 ; Daniels etal. » 2010) - &< 3
REdm 20 SHEAE WA FHT RN §LF AT EFH
Flporcom 2 g % FF LN RIS 2 R A
XML FET R H R R & E X 1000 § £~

( Sanchez-Azofeifaet al. - 2007 ; Pagiola » 2008 ) - FAr >R R
8 & £ (Global Environment Facility » GEF ) ~ & # 4247 ~ &3 K%
(Conservation International )4 2 £ B4 2% 8 4 KIW 2 3222234 4 >

FHgRES PRI s 291 F (4ot 4475 ) (Blackman and
Woodward - 2009 ; Pagiola> 2008 ) B * -k & X i K FRFET *
2005 # 31 » #F w3k ¥ (Conservation Fee) g 142 k¥ » 7 p B
PR S 412k ¥ (Pagiola > 2008) - 2001 & » %= 3. K’P R
4] (Kyoto’s Clean Development Mechanism » CDM) 2. ™ » p§ i
iz 200 § % ~ kA 7§ (Carbon Offsets ) & #v i& 7 £ 13 +1/% #5( Subak »

2000 ; Corberaetal. > 2009 )

#29% Schomers and Matzdorf( 2013 )= 32> & & # 0 RPES 3+ % >

y B

# 4" fi- & “Pagos por Servicios Ambientales Hydrolo'gicos' (PSA-H )
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2003 & i& d) (Southgate and Wunder » 2009 ) - 3%+ & A >R F 5 » |

tF kKB R B R i N P NI G AR %

2
W
—
-?\_
lv
Nlud
=

% #+k¥% (Munoz-Pinaetal. - 2008)- & & & PES :* & v

4 2 poary A pe it A (Alix-Garciaetal. » 2009) « 3444k 5 #=

)

P
=)
Y
N
b
\_
fe
ﬂ
‘R?'
P
S
/-En,»
7_.
R
5
w
‘mk*

)@—g o Xm 2% PES
PER LA BT EOERARF N RE N E BRI LT
&L EJE s FI o353 s A £ 13 3= Alix-Garcia et al.» 2009;

Corbera » 2010) - Alix-Garciaetal. (2009)  #c & p X 4 wx 351 < &

3
o

PEORARERLRDAF A A RRERAE HiR o B E LT
PR PES 344 93 & et § & A 0 P RIS A > TR
ZRPREE LB R A fofihefa #5502 18 o PSA-H P 4 &
2004 & # ¥ ~ = PSA-CABSA( Corbera®2010)- PSA-CABSA # f :
L HH Bl fFia®it 2. 2825 5B EEDL AT
3. BB Rk ks R EAET 4 K v 8 ) (Kosoy etal.
2008 ) o 7 2006 & #7F IR IR FEI-HAALE =~ B PES sr L 2 o

#- % Pro-Arbol (Kosoy etal. » 2008 ; Corbera > 2010) -

ERR
295 Schomers and Matzdorf (2013) =& 32 » 48P > PES it h v

EAF1970 & Kot F S ) o R e T F A 1974 &
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AREE B LR ¥4 EIRFF PES (Deficiency Payments as
Compensation for The Ecological Services of Agriculture ) » (Kaiser -
1974 ) - Giessubel-Kreusch (1988) % # “i% i PES % B ¥ % 5

( Stimulation of Environmental Protection Through Payments for
Positive Environmental Effects Emanating from Agriculture ) ” - Pevetz
(1992) #1992 #3& ML £5c{ 407 REEALE 404 > A BT
Bt end BPRIRA G A B o 41980 £ X s RRPESE AL A
E M9 7 (Baylisetal.» 2006)- 1992 # > & 5 5 ;%42 ( MacSharry)
td EREE IR TE w A sc R (Baylisetal. » 2008 # ) - EC
2078/92 5= 451 ~ B £k 534 (Agri-Environmental Programs -
AEPs ) iT 2 %l = A W F B % yx L (Common Agricultural Policy -
CAP) =4 “v (Baylisetal. » 2008 ; Baylisetal. - 2006 ) - AEP &
LEBRpRF S CLIER /A BEREFOEREL TR X o Ra o
5l ~ AEP = 318 £ T AEP .4 A4 B E{ > BEHBLE X >
£ —‘ﬁ %’Jﬁ:ﬁﬁvi A Eal g fof w e B (Baylisetal.> 2006 ) -
R NEEHE - RS (Single Farm Payments ) (R % Z & ; \ﬁ T B
MR R4 R £ A4 (Good Farming Practice » GFP) » # 4 g gt
Az GFP & 7 fE 18 PES 23\ gf «F 4t v+ ( Baylis et al.» 2008 )o  AEP

T a3 Fnh ERB I E TR 0 ¥ R 5 IR
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(Gldop "HERBICRES S > N2 B L fekadps £ ) ok ik
e 3044 (Baylisetal. » 2008 )o & E » *~ 3 20% R v &
BERBEY R PRAREREE DI BT 2 AN15 7
% < (Scherretal. » 2007) - AEPs jL/i# 2 4%t € 4535 > F|p >
W EE A 8 A s rrani & (Uthes et al.» 2010 Haaren and Bathke
2008 ; Bertke etal. » 2005 ; Groth » 2005 ) -

r ~ 3R
1295 Schomers and Matzdorf (2013 ) %532 » % R Fo s %5 ke
f]@#ﬁ ROV R LA o 1930 & & > R REH -4 (Conservation
Reserve Program » CRP) i3 4 3 » & 5 S it (54 ehd & 12 ok §)
% (Baylisetal. » 2008)- 1985 # P 3% & (FarmBill) # # %
RORErR FEREIE LI c FHILFEF FH P U2 FHF
®h X t= (Swampbuster and Sodbuster ) &5 » B 32 % > 14
RO R ok X st g S B v (Baylisetal » 2008) o 3£ %
# 3+ % (Conservation Reserve Program » CRP) #t K,ért L iEaat
€5 # 9 (Dobbs-2006) 1996 & » R 3 k3l » kT L ER3
% (Environmental Quality Incentives Program » EQIP ) » # # 2002 +#
£l k% >3+ 4 (Conservation Security Program » CSP) - EQUIP

fo CSP & 8 2R g f- . ¥ < PES (Dobbs » 2006 ) -
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#395% Schomers and Matzdorf (2013) 552 » & ¥ R » PES 344 & %
* 4 fi 48 % (Eco-Compensation ) @ P # & & PP Frend fi 48 i T o
TV OUARIZNE S g Adk B P meniE RS B0 245 Xiong and Wang
(2010) #-2 feA4 i €& 5 “B@ ey (&4 %) H4edf T (& FE)
B TR & (Ko ) g4 F 4] (Fscal Transfer
Compensation Mechanism ) » 1 3= 35 3 # ¢ > (2435 40 ) d 0 ek3n
PR (R IREA) F ki (& ) 1 R TR P
10 ig{# & Muradianetal. (2010) %t PES sh= & » T4 3 i 7 *
VRS R R 3R s A R AN A 0 MR D G Pt 3R

(Xiong and Wang » 2010; Qiuetal.>2008) i i+ & Pigouvian PES

PEE o A o 2 A R ELE & PESAR 7 0 F15 PES end H R R
LA et i P ed o T TG R 4

( Economic Incentive ) 4 #c% 2 = 4% (Mullanetal. > 2011) -
En

Panetal. (2017 )3y &1 ¢ B® 2% F *% T 58 PES 3+ (4o 56 77 ) -

EE2AEHN BT REETR d P AR T o ¢ ko 2 FRn
B RGEAT R Ao R PES 1T A o IR T T TR
FTa&d el $5 P T2 o s A0 R & g 4 B 41

| (Guidelines on Improving Ecocompensation Mechanism) 7 »~ & &
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4y
w@‘

B RapE AR G R B o 2 2006 £ & G0 0 ¢ R TR
» Az 85 B E < (5550 f& A ) FeihAp MIRAR P 1 A A S e
B R LG % PES > 7] 2016 # 5 0 > ¢ L pfps L i 9270 F 2
G4 Rtk o £.2001 & ] 2016 & - st i 170w E ~ (K 1115
AR MR, 2016 & £ 4 25 mE ~ (165 @~ 4 X% ) (NDRC 2016 ;
Wang » 2016 ) = © & Fofips £ e dp B 8 Bpc L /AR o & AR A
¥ ¥ 3z gz (Grassland Abandoned Grazing ) = 14 £ =~ (90 ~ % &%) >
& g 58%~ (375 % ~) # 3 A4 s E* 2 (Sustainable Pasture
Land) (OMF and OMA - 2016 ) - 2011 & % 2016 & > ¥ & ppcdi »
148 im % ~ (961l i~ A X W) ;&% 13 B 8 i» > 25,500 § =8 = X
* K (MOF>2016; Wu - 2016 & )o-ki5 4 enh F]4 & § 22 pax >
Al g™ PES kiR Fer o wac kA L Hi54E o Flt o i
B PES vk e f B R LA © &7 W BERRRRDET
BT % s PES 3 > MR AR FHF AR L A
SIRB Tt gL PES X HAEME 0 @ 3 AREY Pt e A 2
FHERG VIR EREREFT RO BRI E DRR > F 20

B 7 #ELTORBEBRERE DT EBH 7 PV EFLERE F L

M oo BRRIE B L AP~ BARPRE T VR B Y PES he
feFTy AR ¥ % 5 (FEPES3* % (Niuetal. > 2017). p 3§
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A N RF R R TR TR o IR R P X AR GpE ¢ Lk
Fip 2003 # vk 2 7 ke o B3 2012 & K 0 2 5 37 E
(2,340 i~ 4 3 %) % 35 B B3 (Xu o 2013) - ¥ ¢ » 2006
#£1E 2 s AR BB R B4 (Li> 2015) > & Ref A = 7 R
B MR A A T P B T A BR T AR Y R
BEOTRBIRAR o ek PR BRI L 1T F R MR
* 75 2 (Deposited Funds) 3£ (Bids) & {7 &4k o 3] 2015 & & > °
&% BF R § M PES S kenE Afdp 2 40 2006 £ 2
2012 # HpRF > 20390 96 B E o (612 A AR )0 e ﬁﬁﬁ;ﬁg—"ﬁ
mAZ G > HREASOT L (Xu> 2013) - ¥ B PES % F@t@s
4R 5 IR ehE B ) - S
2 5-6 Y RPwF AL CRIRBLEADTA, > 2 E3E A8

KB R ER R BB o Pt ¢ B M

Db

/;l(‘ éf"‘}ﬂ’ii}v\—:’ H % b HILE AR ﬁ JA\ =~ 5 f@ L;;\F' A VvlJ ‘é‘ ,‘!:, 4 ;gi\ ¥4

G

it % PES ~ 2L # 14 f+k PES ~ X740 3k PES ~ /i3 (R3E PES ~ # ¢
PR R B PES . B H R F IS K2 B NARIRBE AP R LT
Rk K o BT F VA R i 2 N IR W R R ke

BACRIFERIA RO RICEFFR AT E LB HT Y

)
Pt
®
\t
~\

g R AL TRBARR A SR EE o HRERA
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% 56 ¥ ®W71®PESHF A%

P h d&H | &A Jo& i 12 4 2R

T e BN R vokp | 2 ReORAFC R | Ul E 2 ;"ﬁﬁwg Iﬂ—'_iﬂ‘(Steward
PES(PES for Key | (County government) # b 3 BF % | rewarded)

Eco Functional #HaiF

Zones)

E LM AH P | Fple g ikt e | BAREEEHES | BE R LA (Steward
PES(PES for Ry | Fe o RFHER | FAVHFEEE | rewarded)
Noncommercial iy *‘%," (Steward Agents Of

Forest) State-Owned Forests)

AR S Podpr | & RS - ﬁ%iﬁ—"g 3¢ % ( Steward
PES(PES for it P ik rewarded )

Grassland

Conservation)

R R e | Rt R kel e RE | B 2 (Steward
PES(PES for SE N HfL i rewarded)/i5 % - =
Watershed i 4 (Polluter Pays)
Conservation)

O IRAR R B vk | 2 R MRFEHIER | XE> HE

e11 PES(PES for it (Beneficiary pays)
Restoring Mining 23 v’,;f ¥ 4 ﬁ

Sites)

SANEY

#24% Schomers and Matzdorf( 2013 ) sn# 32> & 2£1 i®-k3g p (Working

for Water Program » WfW) % 1995 & = = » % i% 4

Poverty Relief Work Program) chgcfst & - d

Hb L’",’ 471'

WRW 3+ % 2§ 4

4 1 AX '.k
._f’?/:.f:] ’

AL IRAR o T s

S IEESE
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R R R RESFRBIR A RT R WIW S T £
i & kp ok @73 E (Public Poverty Programs) fe-k % (Water

Tariffs) (Swallow etal. » 2010 ; Turpie etal. » 2008) - & 27 WfW
F 2 F ek 3n )2 (Externalities) p Ait @S 4] o m - B o
N )T*u#;i?f ot WIW:F 47 - M g EF > 7 B30 RERB IR

1345 Schomers and Matzdorf (2013) 32 > = & B 5 %L § B )i
FIPESHE 0 4 G ORIRIRB IR (ES) 2 H gAY B2 A

(Costenbader » 2009 ) #x @ » ES i 4 i fr B R PES & 0 5 It &
%4 ¥ (Farley and Costanza » 2010 ) - 4r% £ {#:37 » = & (h PES %

£ #-i& B Proguante :* % ¥ ES % & (Costenbader » 2009 ) -
Proambiente A ** 4+ ¢ Tk 5t PR3%3+ 4 (Programme of
Socio-Environmental Services )> d 4+ ¢ &3 28 £ (Social-Environmental
Fund) = - if‘i—‘gifq‘l% % PRF% (Hall > 2008b ) o A+ € Fh 35 PRAF3H
H3 2000 # > F T HE G D AFAEESR (AHLIE - ATFEHME
folk st 25 o ) 254 0 13 2004 G X A AL § S T TR
B 3% (Ministry of the Environment ) (Hall - 2008a ) - i* f&. Proambiente

g P A Hen R BRI L AIRTE R R B R B

204



4R R BUPRIRBlde t L R R S HREACE B 0 20 B (Carbon
Sequestration ) » 3. $&4p 2 f& k sLevk 2 a0 40 3 HER4F 5 adF
A4 AR o6, Bt Akl W (Hall > 2008a) » 3 > FIR ¥:3
~ e ESH 4 (Boerneretal. » 2007 ) - = & A PES 3+ & #-2 358 ° F]
ke 4812 14 A 4 o2 (Reduced Emissions from Deforestation
and Degradation > REDD) 14 %2 gt #& 5 (Costenbader » 2009 ) -

MR DR A (£ 57) FIRERE 2RSS L A

d\'ﬂ'ﬁ‘ zut ‘ /},‘?37 B ;F}]\ 7)&.3%&/&0 &@]%KQ ’J‘}"ﬁ”?%/‘; ﬁ;‘:FR
OB RITE A M RS T KRS > Rt 2 RAR EF I 4§

BPaiEE ~ 4 R A JRIFEH &R

F 5-7 & Wend fi % SLpRIRA

Rie | 5% %k FwpF

BT | T R s AP EEF kP H R RO I & 5 1000 § £

% 4o foo BF e Rk | A ARSI R A S S R 8 2 E (b
BAE L RE - | BEE)e 6402001 £ > RRPET B 200 § F A o
FHFEE AR | BT R
254 KIW % 4784

L0R | B0 BT HARERT HIREET Mo FRBL- P E AR B

’ﬁ
HAker 2 At F 0 2006 £ o P RAR L E A 2 -
& PES s il 3 4 » £ = Pro-Arbol -

i wEEE AEP ARG BT 5 e TR /e M R M R 1F
IR F RS G ARF R (PR A RBICREES
B 2R S AP R R ) odk B RN IR o

iR % Mrchy iw:E % 23+ % (Conservation Security Program» CSP) &_ig_i& if2£
frec g 1 153 3 (Working Lands)shnp FEiiztd o 1 182 0 & 32
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P N A - IE TN R S B N A LTt S
T E 50 BV s e @t F Ao TE R F (Pacific
Basin Area) - %3+ % & -3& AXREEIHE 0 2 mA gy
B THARARIT S o

e ¢RI TR SRS S U ?”f—f}%" EFoood P L FENF
B FRROT & B e EFL R TR o
B2 | 2EREPETORE | WIW P ERG A BT IR R AR S BT LR

JRapeht B HIm > @ AL HBA FhL ff bkt ak

LR s e AR R R RS SRR TR

% & : Schomers and Matzdorf (2013) ~ USDA (2017) % A+ 4 &2
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2% BRIBHT AR P+ 8

§' q—. i l& 5ut ﬁ\ﬁzn ;‘LE
~ kiR K A

)
—

\4

R TS

ETTRS
I

ok A ATF 228 A B A
TR R ARORBY ETRE Bt kREd R YL

EH =% lgl%iixpwﬂfﬁjx/)il,i:?\ E AR

T 22—

(=) Kikim & B2 i B2

k= I g jE (water balance,water budget) #_8-2 R 4 Ak & SR 5 -

HP A BARE R Y KRR S0 AR L Y 03§k

TR R e ke T F AL KRS R I A
(Fh2 3k > 4 &Y 2 1995) » ¢ ok B Gk FHCR B3 6 2 £
TEHkRasE  Loatkmmd 25 k8)E 1 B2 54k
B TE FR AR E R o 2N BT

Ow=(0p— Q) X AX 1071 (1)

Ovr=0p—0r—0er (2)

O =0p— Qpr£t4S(3)

¥k % (2000)#k ~ T e L G 50 (1) 0 Qw s F & TR

Kimia % £ (M) SEHHAEKE > Qe s #35% K E(MM) - Qer &
EIDF AR (M) - A S FHRG fi(ha) 0t 2 S YRR B E
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FACE > A P FORREE SF]S G5 5 FR Y R E RIS 5 (2008)
BERY R THA AR T FIT L EHRER LY B I

e, Horg % 2 2N 5 8(Q2) ¢ Qu;

m

9%

g,m
\f‘“\ﬂ

H o ff 2 &

(mm) > Qi & & 32iEin & (Mm) » * Z#F AT b 7 b gm0 jpor

&
]

g
@ N
3
i
|

RERETE ES RS S NN LR RS At

—\

PN R 7 P S

Eod pE g dke TP L FPER PRI SR (F TR
2011) -

(=) kiRia%EH B —L 8+ A2
Ve = QwX Cry (5)

Ve 5 &tk # i@ % KRz T3 % @(2)> Qu & d i = 2 7

B gk iRua & B (M) Cry 5 ok B E = F i (R/m) o

A 2L F - -
(£ -Er;.

S

D

S/

Kifid & JRARPE B T X 5 LR R E R E AR
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EonA1Zg R Ay s BRI SR ERY L B
Ao IR 2 }ikéﬁﬁ—é i—fl‘lﬁi/é"‘\' ll“_‘%i/z’w'%ﬁ* ﬁbﬁég

FEP MR E o - BRREAZEE > FREY 25 50 £ > 4

N

EFoR R enig v PR SR ATE 2 R § %k REIRLZ (discount rate)

Ninan and Inoue (2013) & * -R B & -k = & iz B P & HiRiFE & VKR
@& E o R B ehiE s & A 137.15 p F/mYE > (374 % 3932 & ;

Ninan and Kontoleon (2016) R * p* 2 ¢% iz &7 & B 72> Bl vk iRis & &

-—\

» &7 2 Kabini k3EF m® % k2 phad & 5 0.58 f v /imE 0 4

Shs

Frg 027 5 ¢ R E RIRE 5 (2008) 0 { Atk A ALk SLPRFEF A PR
o dffe) TR H S E 0 S 2 RRIR RS S R o Y R G
0.86-6.11 « % % /mP2 /¥ » 9 425-30.20 ~ 374 % ;@ 4 B FER K

Bend =7 fFid 4 868 A/m’ (% ink > 2011) > 1t p ke W F

Il
\4
=
&

FEOMAAT HHAL AR KRR B Hip 2 mE K
4 Zhang (2010) 4 -k B B =% i i & ¥ 5 215 a4 2% > % 103.2

iR

TR e

‘-\\1-

A3+4 2 & 4/ 2016 = Ninan and Kontoleon 2 # i JR7% 1 {8 3% i £~

T REAEHRRREEE R EORE CEFE AT 2 ke T
feti# s 28 44 EEFE N R HGE  FR
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SR E AN L SR ol § R ST ST - E 5 Al
v Tk e o A F Kﬁ:t 7 #- Ninan and Kontoleon (2016)z_ #2
TG R s 4 R R R £ 00000 2 ¢ BB R E A

(2008) 73k -2 et i (7 5 B o B AR 2 P A 4T

Op X Rgr = QOgr (6)
OpXRip=0Q0px (7)

AT ERBENEEISEaE Qp(MM)As Bk i %8B T E F40F
Rer ZiinF Reg> ¥ @ FF P+ £ TR FACE Qer (mm) L 2 &

280 £ Qe (mm) -

Oy = Op X (1 —Qrr/Om) (8)
Oy = Op— Qer(9)

Oy = Op—0Or—0Qer (10)
OyrxA4=0p (11)

Qv FtkTF+ H it g2 F-RE(Mm) fI* #3257 KE ~ Z¢
BONE Bk 2 258 (8) - (9) % A A WRILE Sk |

(Ninan and Kontoleon - 2016) ~ = ;= Il (¥ % % > 2000)% = ;= Il (7
FF 73t % 5 > 2008) & =5 kE& S w8 o f A(ha)ta sk g
Hirde 8 s 7P HE F o228 KE Qumd) 3t-k2 T
I N S S PEE

(Rc+Cry) X DX(1 — (1 + D) kR)™1 = Or = Cru (10)

Qw X Cruy = Ve (11)
SRA0) kR RES L D R(R) KBRS T EFE A g (£)

BIRFD)E kR ELEES A Y 28 aET ¥ ME Cy
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(%) # @ A Apde (5 AT (D) B & & L Bt & £75 13
KBEHEKE Qr(MY) > EIREE = ik Cry (/M) o 250

(1) #4718 2 Fethid & KR E Qu(MY/E) &k EE =7 Bk

2Ll

P O R etim & KRR E B Ve (R E) e A E R

2ok TP E kiR E R RAH Y R AREY R Y L

A E Y Y KR A BT LG L TR B
P OH S E T R R LY AR (AR B R E
TG EAE R R TN R R B ) 0BGl SRR

T2 PURIER > @ ¥ S kAsA E %Y > Ninanand

Kontoleon (2016)7= 5 % 7+ (& B35 % £ 974k B2 -k 2 22§ & JRI% o

B S ER S R A B T RER S T e 20§ £
FoR MR MR RF R ZRRERE TR ST

FEETY B2 Sl ApERY T A ZEY R RRFRT £

H
gl
T
?ql«
s
km
S

B RATHEAA SHUE PR EEARASAY AT
Rutledge ** % B+ F# & & (USGS)>* 1993 & B 5 2. RORA #4412
Rorabaugh 2_i9-kw R St 7348 > B P s fenp " p i EFERT
FECR (P 2016) 0 A3 TR OTE L A A B e

TR (R T LLHE) R RSB S LR

S
-

SRR R A ez ALY W o2 p oy

B8
e
R
=\
1=
i
F_&
i
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PR Rzl B RIER L TR A &

\‘%\‘h

ERE - [ i 7 =7

-\1\«

Tl SRR E SR R T aak L Ap R TR R
R ERBR T REZ L& E T A E RS ER k2 I
e L i2EFFR TGRS EFB MR TH TR 2R

fT:,L ,l;;'_:" ﬁ%% LL "li'»ﬂ— y _I‘}\ ?IJ %; n%g:]}gc l:ﬁi z;k'ﬂ; °

1997 & # »%z_ 3 *Kpa T % (Kyoto Protocol )% 3.3 & 3.4 iF R4~ 4% I
TERHRE R RO E o SRR AL § R 2 B 2 S T
Fo L iRGE F R R RE hINE 0 X dodAR S R
¥R LF 2 ¥ W 5k (Paris Agreement) > 35 ¢ % 5 i R L RIR
WA A TR ERE ARG Sl 3 F P xiER (Reduce

Emissions from Deforestation and Degradation » REDD ) | 7 &% » 11 % #f

g E AR AR RRLF R T AR B o ik
BT R EIER e A R B R Y OLE B R SR R

BokEHHEE LR LEERG T B AAPM Y o H A

R BT E AR IER G Foa P hRE KT

é*J*
e

p R SR R B LR R RS L
o4 2 H B 4p ke & 4p 02 0%k B P4 % & (Colombo and Hanley - 2008 ;

lovanna and Griffiths » 2006 ; Johnston and Rosenberger » 2010 ; Smith et
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al.»2002) - »xF # 2 2 & 3 T 7| A 2 & (Johnston and
Rosenberger - 2010 ; Rosenberger and Loomis » 2000 ) :

-) H i EaA

H =% m&4 (UnitTransfer) Bk Am 7 2 77 7 # Bl = @
T e 2 8k (Policy Site) 2 1% B4 A 2 H i EFHR
KiPis At E R 2 A M KSR E o

(=) SBEH

S0 B A (Function Transfer) 2 #-#7 3 & g 5 S#ic (Benefit

Function) ## Floc b B2 B E R AL P @ FE A8 g &

=\

4

FRed B ASRBNGEARY AR AT Y ARG Skl

f

3

HERECES 2V IOFLIEESZRRe FLEROFTR
P AEMEAY B = %238 F]Z (Batemanetal. > 2011 ;
Kirchhoff et al. » 1997 ; Loomis » 1992) > 2km 4 £ § B =G/ 1 2 =
AAERWFEFF oI HF A3 2 ivL EERN L FATE TR
FLFw{ B+ A4 @375 7 (Bergstrom and Civita> 1999 ;
Colombo and Hanley > 2008 ; Johnston and Rosenberger » 2010 ; Mavsar

etal. » 2013 ; Richardson et al. » 2015 ; Smith et al. » 2002 ) » #3+% *%

B ¥ p e s ESCA ffuﬂiﬁﬁy‘ BiEG o #usnF S E2 H > x% B i

 FERGSREET > TFJEHEE (Study Site) By TARRANISE Z ISR IE K - TSRS (Policy
Site) HI] A4 T TR 82 07 B A& I8, ( Rosenberger and Loomis » 2000 ; 4&3E%E « ZXHHFY » 2016 ;
SRAERSZ > 2003 3 HEESHE 0 1995) -
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BITL 2L F 2R3 2 o

Yegpamz it (2005) 7 £ 8 AT 6 6 o TR Y B it
PR AT F PREERRT A ST Z 308

(1) {4~ 3 5 Fk £ 1% $F2 § L2 s

(2) 2 EPR}MA 2 2 w23 g

(3) {54k + M2 wtex §

Ores = Ore X A (12)

T3¢ (12) Tpd R E B B R SRR g o It AR E R
Loz § b3 E Qpe (¥ F ) & &tk fd AR( 2B ) 4%k
I HHERE S F PR TR Qrese 7 & I Btk 3 £ 18
Ninan and Kontoleon (2016) ## 3 &7 » 3% 5 #3 H§ 1 & @& * 1177 =
FF N2 TR G PRI 0 E B R (LR s AR
B E TP R RS (2) ER Ao gt A TR R
B AT (3) B G AT F S At R L Rl

A F P g A AL o A g

\\\?‘3’:

BHERT RERT FH

Gy

FRPF LG R AR o E 2

\\\?{r

ﬁ;ti
Vie = Ores X Pc (13)
a7 (13) ¢ s md AN E R g FRS §F PR R A Bk

EH\T%"’]‘%»PC (~f2owg)s §F @3 SR 328F Ve (=& )-
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B 15 thd Aocg chigin £ (324 2011) -

(-) Bz3s (017) fI* 3 FHEEFFind 32 £2p REEw
A &% (Primary Production) «h38 5§ & 2 543 &tk A
AEfrikplA S (LM TAAE ST A EL AEHE
CEDE

V,=3M;x P, (14)

(:)/él%%ﬁﬁ_m'%ﬁ B2 AL FE R B AL o P2 A
BEAREF Y DG AE R AR \ﬁfg—;%ifi.lg;gg o — g W

R gl ERE Sl R R SF7 & ol | AR | I o R
AP FRFEEATHEHRE LR E (FF A > 2011)
FP=S§; xv;xP;  (15)

FP 2 ®id etk B A AHBE > S5 % i dHharsigilas F o f

(ha) »v% 5 stk  HE a4 £ (mYha) > P 3 % i3
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A A HH E (Z/m®)

() FRBE 2T RTE2EAHHE &2 158 2 &(Non-Timber
Forest Products » NTFPs) o 7 3~ $ &% § & 7 31 BT H & S #
AF RFTEEH NI BT TR TR DRI AS 2 AR
Z & (Ninan and Kontoleon > 2016 ) -

Virrp= X1 X; x P; (16)

|3
|

Vntrp & ZEA MR A S SRR B0 X 5 F i A2 Atk A &
(mM®) s P %0 B 2hh kA S g2 (2/m) -

B~ RS E

PrF A E G S <8 TRE R (Value Transfer)fo o ol #

(Function Transfer) » # % x 7 124 % g4 8.4 4 (Single Point Estimate

Transfer){-T 325 #& 4% (Average Value Transfer) ; 1S —‘F'f AN TS 1Y

# (Demand Function Transfer)f- Meta 4 45 3 #icig #% (Meta-Analysis

Benefit Transfer)(# & > 2010) > 4=™ B] 2 #17% °

B iE f i O B A i
B R TS0 A T RSB E | | Meta & 45 5 cH
Mp B i€ 5B R

IR B w® 216 s O




Bl 6-1 2<% 42 (2L » 2010)

PR R S B BB A2 {7 BE 0 4o Loomis(1992)
P TR BEESZ TR ERZ B R A ERZGR
seF o B S G Sl A2 2 R4 T IeE 452 5 Mo ¥ Bergstrom et
al. (1999)~ L EF F#E " & sk » SBE 2 RBCE A 2 4 o Fla
BHEBETR T IR RLBACSAIE R -BEREEE G2 R
(A~ T F L 5 2010) 0 & 5 S BcE A2 TSR E 23 o
@ oAt E Al Meta & 47 SoliclE £ 02 > AR E I R T ROT
EFROREAL T KA EE I AL 2R EES
S F1H Y g P EEPZF B @SS Aedft
BEELF AT OTIIEE A RESFLE L PR Rl
Bied B2 LB A2 BB 2LEHFLEA 2 FE A 2010)
* 1345 Brouwer and Spaninks (1999)2_# 3 » 3 Meta ~ 7 & #ici 45
FEARPFZCEES S FE B ARBRTREAEFLTRT KR 0 &
& #-Meta 4~ 4738 (7 2578 »< £ 7= & Smith and Kaoru(1992) = # Walsh
etal.(1989)13 % ~ % - 2 (SFT 7 I P R LE* & 3£ R (Brouwer et
al. » 1999) ~ 3= * -k} (Boyle etal. » 1994) % » zx A3+ 3 * Meta # 47

S A5 2 1T 5 B8 &1k¥%5R 2L E > 1395 Shreshtha and Loomis(2001)
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ZARE BRI BB SRR L - 8N T

CS; = f, + SMETHOD, + f3SITE, + B,ACTIVITY, + ,SOCECO; +4; .
SR R 2 B E i § F FIRCS (24P )
5t SR dc ;@ T L diedhp ke 45 METHOD & = = %
#(TCM ~ CVM %) SITE 2 § % # ¥ &(F % TR 2)
ACTIVITY % 5758 % 8c(f & ~ % L %) > SOCECO 7 5% 2 4 ¢
RS KT AR TR E)oBo S F B BB
B3 Pos P B2 Glic e SAE o THRIjLFRBRFHZ P
B REITEEHTE R R Y PREL T T AGRP o doT 4 19
om0 U T RfoE 2 Meta i FHCE] 0 2 BB AT FHRASE

AP B oy A Wl 3k 0 Meta it 2 A2 0 o R0 R R ¥ gkl

ST UNSIIITY
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% 6-1 Meta 725 Bl # ¢ chP P

| jafp
2§ 3 g ol @ RE(~/p)
PR
e i #% % #<(CVM=1 > TCM=0)
TENL D BEBPE(REN L A=l H @y %=0)
EREE N B E(X 4+ R EA558=1> E=0)
BN g B H(E R $2558=1 E=0)
Z ARER B3R F B (CVM B~ » #E =1 F=0)
‘e LS ERSEEFR=1 £=0)
CVM 2 43 AP E(CVM P f30@=1, %=0)
B A %7 AR T B B(B A e 7 AjE=1 > E=0)
PR A mEEFE(L A AEY T R A A=1 F=0)
1FFEERE AERER(ARF A AEREL T =1 E=0)
- BERBE(F ek FE A3 PEBRS A RATHL
1 b S b g
B RS R BB EF % ARG HRS2F=1 £=0)
B 72 B EEREFE % AR F=1> 7=0)
LN F EFEREF R LT AP RER=L E20)
R | pREEF iR EE % RRER=L F=0)
£ 3 pARET EmFEREF F L ARETER=L E=0)
By J R B (T RAEA] SRS =1 F=0)
P BESE(F R S Fim=1l> 3=0)
kFmafad RERPEGY S kFRATEE=1 F=0)
L R EE S I R B2 LRaEE R =1 E=0)
kb iads BB E(HE kL ER=1 F=0)
B E R
% A BER mARRE(HE B2 5 M=l E=0)
SRR RS & hEREGY 2 FELERH=L F=0)
ARERE B 3 RE(R)
7L B 2 5 % 8(%)
AgEhR | Toay B R ()
& TIDE T @ R a(~)
S-SR @ % #5(%)
T E A @ B4 ¢ 1962=1 ~ 1962=2....)
XS 3 i ()
FH kR 0 LT (2010) 5 A3t AT
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A

! **‘

Hihd Ao F A A A B AR AAEREL G - &Y B
B el BE o R HRF E oAl g R TR B B

AR E AU HBASSTFEMALLE) BT P E O

etk A S (R e 32 BT B BT T ME EE

Vp = 21— M; x P; (1)
Vp 3 A EEE RS B (1) MR F TR RA B (M)

(5) ALl EIARASL Ay hE B B A o f 32 A
TGRSR BEE IS -SEENENE NN & SRR S
};‘;—-I% EREIEN :lf-lp,_T I% =R ,*ﬂ#‘é HE %F*#Fﬁ B th J..«‘} ‘f‘-’" ‘%#ﬁé

DA ER PR A FRERE R EGFe & 0 2006) 0 203

FPl:SiXVl'XPi (2)
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FP S % it o ks B8(~) S5 % 1 ke i dlans F g
Fha) vs B IsHkAE g FeaEd ERB(MYha) P L 8 i SEHRA
choh B (R md) o

(2) FERRDEHRY AR 2L A4 A & & 58] A & (Non-Timber
Forest Products, NTFPs) - 7 - # &% § & 7 31 21T 5 & S fan
FRFREM NG CBRR IR TR CREEAE AR AE

&(Ninan and Kontoleon, 2016) » =~ ;%3 & 40T
Vrep=Xi=; X % P; (3)

Ve & 25 A HHR A S5 e d g 7 % B(~) X % * 1A RA

¥ 0B A H A S (R M) .

41“1

A

\““\ﬂ

(m?) > Pi;
AP EERRY SNQEFHAL ARE TR 0 T EHAL AE
R SIENTE TP FEC S TER Lok o SN LR e SiaT

AARREFR A AP EE AL RBIRIALRAZAF] BT A

Bod BT HFAEARBTED 2 TREHESFR2LE 2 HA

\\
[

ME o AT EBETELBEON S B2 B AL FoF R

FHARY BAEE(R)FAELERE(R) I SHIF on i W
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Bioo AR IFEY FRREARR IS 1.25%: 8 -
=~ BRRT(R )3 e E

1997 # 2 »z2 3 373k L3 (Kyoto Protocol) # 3.3 & 3.4 i 4L %
Pl 0T AR E § Bt 3nE o B ALE P T 2 HE 2 5
FIg 4] > LR G B Al B AR R IRE 0 doplAR G u
F 7 Tk TF 2 ¥ Wikk(Paris Agreement) > #53k # % 5 i T 2SS
Bl s 2 245 TRt o gk 2 SRt i 2 el 3§ HEE R
(Reduce Emissions from Deforestation and Degradation, REDD) » 1z 2 Hp
FEPAERTO R AR F Y BT R~ 8 B foitae it
FAPT G B LT AT o AL E # P 2L F B BT A HALET(R) 3 e F
SRS L TP ER ST LR EE i LAY R
TRFREBED G AEFTG Fon BED DRINEHITF LTS
S R e St Bt Rh IR S SEr

=%k FRE B4k & 4p 02 HTR B P4 ¥ & (Smith et al., 2002; lovanna
and Griffiths, 2006; Colombo and Hanley, 2008; Johnston and
Rosenberger, 2010) - »z & # /2 1 & ¢ 7 T 7|5 f&# & > ;2 (Johnston

and Rosenberger, 2010; Rosenberger and Loomis, 2000) :
(-) EVEepag
H i i @ 4% #& (Unit Transfer, Value Transfer) Bzk L w0 a7 3 2 77 3 # 2L

il B A Fo ik BE(Policy Site) M iE2 A L H i BT
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FFe A AR 22 B L SRIEY E o

(=) S

& Hc A & (Function Transfer) 8_#-#7 1 3+ ghermse 5 & dic(Benefit
Function) » # & |sc i B2 B BRI TP EFHE > HH i g &
AR R ALk RFR AR A R E oA T A B S IH
ERH 2 THROFE BB EENRE 2 L EHDER
A EEARY & { = % 912 38 F]Z (Loomis, 1992; Kirchhoff et al.,
1997; Bateman et al., 2011)- A @ 3+ % 4 & BEFERAY S AP
FREFZ 2P FA @B @2 v GEH I L A2 FEA

{#Fm{ B =~ g e @37 % 47 7 (Bergstrom and Civita, 1999;
Smith et al., 2002; Colombo and Hanley, 2008; Johnston and
Rosenberger, 2010; Mavsar et al., 2013; Richardson et al., 2015) » F]p#t

PR HEERT(R)F A G LSRR EFR o Bt E B2 2
BB EHEELcg™h 22 o

AR R G T AR AR Y AR TR AR Y NikA

(0
|k
N
=
s
—
o
>
(S
K
|k
1%
\ -
| =
=
:
- \1.

el ol T ErE Pl

FRIRAGE B NPT E o 4" IPCC (2006)5 P71 £ & 3

PR S ) B
C =V, x BD X BEF X (1+R) x CF (5)
H ¢ C (Carbon Storage) 5 tk &~ & =& g p+ 13 £ (ton C/ha) >V, 5 kit 5
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t & 2 F 2 kA& H 4 (m°/ha) - BD (Basic Wood Density) & i # 4 # %
A (ton/m®) » BEF (Biomass Expansion Factors) % +k 4 2 & thiE B %
#c » R (Ratio of Below-Ground Biomass to Above-Ground Biomass) = 12
Z v » CF (Carbon Fraction) 7 #% 2 & v ¥ -

A AR E T i (2000) 4 7 & AR T S B P T RE Y A A
PR ECF PRI RRT A LT 230 (DS E Y Rk
EIEH 4o 3 P2 e S ()2 ERINS it 2wt £ Qe

P IR e F oo

Orcs = Ore X Az (6)
2 34(6) fﬁ‘ﬁ%’gﬁ PeE B G E AR BT () w o E 0 I A

- § " ppT 5 £ (ton COyha)st = § i g 73 £ (ton COy/ha/ # )Qpe £

Htho f& Ar(ha)tp sk » € T &HR8 - 5 P RIT(R)FE Qres©® 7
B4 Atk iast o £ 50 Ninan and Kontoleon (2016)# 3 4 71 » 3 %
FIEHFLERY T ZEHFES 2 R FAR 3 IRIFLE B
(D)pfiz a8 0 2t 2 22 TR 7T 5 K25 Q@ = 22
P ET A TR D ERE QAT A A p D

R R L L e N  RE e

Vee = Qres X Pc - (7)
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s\
£,

YR B mE AR RS § R R R A SRR
BREFEAEH T S AP (~/ton) T 7 7 I HRAAZ 320 F Vre

(Rl#) o

NS L L T
ko~ T jx (Water Balance, Water Budget) #_#-Z 4k 4 f& % 3u4R 5
~ HP kS B R 2 Y KRB~ B R L 0 S

KFRiEE AR oo ke T E Z Y RIRE R A #H (T

A AgoRiRag g o ERSFIRRRERZ(FRE)RL T

(w
ot
—A
-

=1

ﬁ?]:- ’ E‘]r: 5 IJ *#&N 7}(?)%,;‘&%1%. ° 2};“€L;B:_§r1
Ow=(0p— Opp) X AX 10" @

Ov=0p—0r—0r (9)
O =0p— Qer+4S  (10)

¥ R #(2000) 3k 2 T e L B L 5N (8) 0 Qu B F & T AR

R e BERREE DTS G F S Fl Y RR R E 5 (2008)
N RN E R LS8 10 AR LS N CE A

Gl Hor 2 258 5 589) 0 8¢ Qy;

\“‘\“J

jig—a‘

gh‘i
4\-\

(Mmm) > Qi & & 32iLin & (Mm) > * Z# 4TE v oh 7 b g g e o

-
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&
]

Ik

A E e AR kIR G o RE LT
FlARA K RaER - SXA0)EH AN LB > AT AR R

Atk kmisE R oon LanEd e kR FERE AR

(& % 7§ > 1996) -
Or=0xQ0p (11)

FEROEOREES R R bR o S SRR R R

AERELILE M GEPN o e (11)F g 0 [ Pt 3 e etk

AR p R d ﬁ‘»?—%—ﬂp}(éif}_ﬂ LA PR PR IH WY

Ve = O X Cryr - (12)
Ve 5 Fth® &gk KRz T35 d B () Qw i §d w2 2 &
BdvehE bR kiRia g B (M) Cry s K B E =% fi8 # (R/mY)
A E A ORRGRIRIFFE P w & R EE R AR
EomA12dFeid i iR s B FREEY hE g
SRS 3 T RN AR AR AR S T R

FEP ~AEFE - MRRE g PR T EG 50 E

FokR e Y PR KFATE % F % k2 37 S (Discount Rate) -
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Ninan and Inoue (2013)i¢ * "k R &k & A 3 5 P & F4k i3 T kiR

AR o KREEF 2 D

s

KB BTG A G 13715 [ >

2

EE

»

‘—\m-

T ¥ 39.32 = ; Ninan and Kontoleon (2016) ] * gt j#:&in &0 & B
PO B avRiR&E Y & 0 &or 2 Kabini Ak3EEF = 3 o8 Eok2 3T
ok LEE 058 E M 0 HATSH 027 &5 ¢ FERIRE & (2008) 2
Zo (2 5 SURIEF BT R ) TR 22 peiF 5o Rk
RS E o R GRG0 E 25 27 086 T 6.11 4 AR
B> 442533020 A5 m b BER KRE =S LE

=3 2w 868 A(% (k0 2011) dp AP EE NF S AR A

A Sz ckiRE A E 0 FHE A2 -KE %A 0 Zhang (2010)

TR HKRE A AN L 215 R4 AN E 91032 B

B2 R EE) B S REHER L RER 0 8 i ST
-kiRi& % £ 372 ¢ > Ninan and Kontoleon (2016)4= 5 % 7+ & Bi% i

=B HE /fmé&ﬁiﬁ r'i ¥

gh“i

AT o k2 3 F R RIEG e
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A EpORIRIE R B2 ke Tk 2B b A3t ik dk Ninan
and Kontoleon (2016)~ ¥" % % (2000),7 2 ¥ B & 73k % & (2008)#74% i

s =\ s 2= 21
z Jfﬁ:—}\‘ EiTie B

Op X Rgr = Opr (13)
Opr X Rig= Q. (14)

PR RS E LIS R Qp(mm) A B R 13T BT ISR AT
Rer 285 F R @ HI RS p & & T2EFALE Qer(mm) i 2 £

Oy =0pX (1 —Qer/Qr) (15)
Oy = Op— Qpr (16)

Ov =0p— Qi — Q¢r (17)
OrxA4=Q0y (18)

Qi HHFBEE 2 FREmMm) s 17 £ kR~ FHE

o
1@.3

% kB2 2N (15) T (L7) % A A S

N

| (Ninan and Kontoleon, 2016) ~ = ;% Il (¥ % % > 2000)£ = ;= |l (¥ &
Bl Rdh ¥ 5 > 2008) » #-H = F k& &K% F 80 4 A(ha) /a5

SH B AT AR HS T EL R KE QumYE) s stk

b
R
-_

H\
p
?u-
w

HFirRokiRn % g o

TR APER 2 T L2 kS MBI RF LT HERL
RiRid & BT 0 T Y £ 2 Sy dpEbk e T A E S W
FoEsager p B Rl FTRAR 2P g

MR EFRFTMLLEEE (% g o0 2016) o Ra At E R E T
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EX2HEA Y e T E (R L L FHE) ) MR LR R

)

B(EA A0 L) AR S R T 5 ot gL p

B
=k

T AR TR Fm ] R RITEG G TR A A

N

ol

;Léi‘%{??z@%ﬁ B ¥l 2 B PEIRGE AR ROECEIEG 0 Tt
2 AP R P n/\,}lu; :) I d n}ﬁv%jﬁifﬁ4ﬁ»x,p T2 KRR E R
AP EBBER Y TR F R FER DGR N ER B

-~

(RctCryg) X DX(1 — (1 + D) 'R)™t + 0, = Cgy (19)
Ow X Cry = Ve (20)
okiRiE AR EFRINA AT EBUEE S A RREE FFRG

@r%ﬁ’&&%ﬁﬁﬁwﬁﬁﬁ‘?ﬁﬁﬁﬁﬁ%\%%%@ua
R Rt Horin B2 B % v G pRiT S - i (Ninan and
Kontoleon, 2016) o = ;8 (19) a2 & &k Bz g £ 3 Re () » "R B K%
FTEFEML(B)EITRFUZE - RERBEES AR LA

IFL CTM( )’ EN:‘I’%IE;E]%\:@J}#TIE“‘&»J. i $ &P-‘&-g_

“"‘_“l

-—%
x\’\
\z)
aﬂf‘;
‘7‘_.
|l
Q
pe
300

! ;QE'J J\E‘E l“';fg‘lg %' CRu(;b
Im®) o 238 (20) #4717 2. Fetkim & KRR Qu(mYE)E KR E -3 #

BHAREK > TF HE NP RS HIRER RFTE B E Vae (/F) -

dN AP R 2 Y B Bk B R G R T AP R SR E
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PRF IR TR ERSEOTE R ® * 2 0f 23 2 (CVM) &
E(TCM) > 2 & % e B2 R EFRIG B2 TR 0 -
B LSRR L SRS EE o 2L 2 W BTG o 4
WAL * R EN A AR R TR ik 225 2 (Contingent
Valuation Method, CVM) » 82 8§ w305 ¥ 3% DIRAG i£2 § @ P
e % (Freeman, 2003) » 22 m AL F & v * E RS 28

(Shrestha and Loomis, 2001 ; Barton, 2002) » * # ¥ s> & 7 5§ &

PERE i RO R SRR AT 2 e 1A A S R T

A fRAZET H BT AR PTG (R 2 57 P )
B R AET H L L BRI R - 2 E Al PR L
* (Loomis and White, 1996; Shrestha and Loomis, 2001; Downing
and Ozuna,1996; VandenBerg et al., 2001; Barton, 2002) » »t & #5 #& ;= §_
1% B HBFTFTRL G TR EE BEIT - BATEDT R
Mg it - FRZBE A EBEIL SHNDFTIRE EL 2

By A m B2 ¥R A5 g+ B(Study Site) » AR g @ AR

34

H 2 % % 48 5 53 2E(Policy Site)(£ T E 4+ 2009) -

Rosenberger and Loomis(2000) #-3x & 4% #& /= § f.%é;? BB W

-‘hx
&
|k
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# #& (Value Transfer){e 3 #ic# #& (Function Transfer) o —;ff AN 1N
2L#% 4 (Single Point Estimate Transfer)f--T 3= 7& 44 # (Average Value
Transfer) ; s —‘ﬂ‘z RI# & & s O Bed 3 (Benefit Function Transfer){e
Meta 4 +7 3 #c#3 #& (Meta-Analysis Benefit Transfer) (3} % » 2013) » 4r
B 6-1 #77 o
e BB E2REESEZ LG BE LRI HFT N
FIAE B EL > 4o Loomis (1992) 1€ * T 357 45 & E {od Hied
E2FPERB2 R VYA AER 2SR F B S5 L S
Z AV TEEMSEE L M ¥ Bergstrom % 4 (1999)+ i iFF #Hx
FSF% R T IESEZREESEZS FaEBSEZEY g F
CAFEERCBRBEREE a2 L BM B ETIE S 5 2011) > A
YR R T SRR E 23 o
PO TR R R ERSTEAARP IR EARESE I E
A (2009) N EH/F T BT BRI Y- BAAR E'Jﬁﬁ—fﬁﬁ;z
PR GRS B T R G AR AP e 3 2 g AR e 2 AP
i ey @ & (Boyle and Bergstrom, 1992; Desvousges, Naughton and
Parsons, 1992; Arrow et al.,1993; % * 2 » 2002) ; % = B & & f P| <
WFBLRERE 2V AP SR TS TR RS fﬁ{;’fu?\ iFe

EH AT Y F B - R IEG V R R AR
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Fo St mams T #ade s I H R 5 2 I R B pen
#L % sk (Desvousge, Naughton and Parsons, 1992) > 4t 4 it #F ¢ 13

7 #% #& % X (Boyle and Bergstrom, 1992) ; % = B A~ R P 7§

il
s

BLA PR B T A AR S AP e 2 B BAL ¢ AN
T2 G AR A EA R D B2 o do 1 T B B2 T B
RECACESE R RN T3 Sl SR I S ECS iy
FOE LR S PP BT 2 B W E g e s

v~ F R A e KA Ay )I*%’v» FIAN = 3 S \E - 1 2l nb LA

AN
1

kS NEE-
X# =g

LR E M@ R Ay R R B A AL 7 P

—\

L
EX 50 A RELLRAT 2R SALR S MO E BT st
(Desvousges, Naughton and Parsons, 1992; Boyle and Bergstrom, 1992;
Rosenberger and Loomis, 2000; Shrestha and Loomis, 2001) -
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