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Upper tidal zone - wetland, mudflat - Brachyuran zone
Mid tidal zone - muddy sandy, sand flat, sandy mud - Molluscan zone

Lower tidal zone - muddy zone - Holothurian zone
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A4E dAsA 4d S HE L AL FE

7 W=

oj@e) MR AN FE7) QB g 2w Yol =F Woln, BX
Ste FAoz AYS FTRY PP NS BHH U

Azolz 2 A0 A AR olFANWA o ol FANAS w7
ds) AwARe FARE Y Yo YER meade ARz T 9
AR 197040 FHEE FX6 g £ 2 e FANs A6 ELH e

Z(Executive Order 11990 of May 24, 1977)) FAstg e, o2 & o8 AHE7H
oM A AAEA.

.3
- OREGON
.5y
-~ NEW JERSEY, NEW YORK
PENNSYLVANIA
RHODE ISLAND, VERMONT
MAINE, MARYLAND

MASSACHUSETTS
NEW HAMPSHIRE
ol :
-~ WISCONSIN, MICHIGAN .., | States with wetland
MINNESOTA o~ }5 regulatory programs
n 1{])—,_1?__ OV |
- FLORIDA, VIRGINIA Y 2-8 vF FHERY FAFAZRIY

& g (http://aswm.org/swi/states htm$MN)

b

® QPR A FA B AL AP g SHA Fov, L

(A2 A8E 1718320 mE} AR FAFH o EdEE FAHALI 5

1) hitp://policy.nres.usda.gov/seripts/Ipsiis. dil/GM/grm_310_401_22_Cfl.pdf

2) UNITED STATES CONSTITUTION (A1 83%)
178 : To exercise exclusive Legisiation in all Cases whatsoever, over such District (not exceeding ten
Miles square) as may, by Cession of particilar States, and the Acceptance of Congress, become the Seat
of the Government of the United States, and to exercise like Authority over all Places purchased by the
Consent of the Legislature of the State in which the Same shall be, for the Erection of Forts, Magazines,
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el TAZREE e XA ZEadS olddn vt & I £AH
A& F43E ddyo] glod H£AAYE ASE INAR FAE QU R 3
AZ FAHT 3 ofdlojAe dF @ FAHE Aol FA L A 9=
BHAREN AHE dolwy|z dr}
(1) a9 $ALHE 3438 ¥E

n e dotd Ay Y (CZMA: Coastal Zone Management Act), 3 o3
(FMA: Floodplain Management Act) ¥ AA4+ZAH(CWA: Clean Water Act), @
otEAAE - BF - BYH(CWPPRA: Coastal Wetlands Planning, Protection and
Restoration Act)3 2171¢] HEd o8] FA7F &8l - LxHz Qo vdy 7| #
Z SR e S TEFHE(U.S. Army Corps of Engineers;Corps), S48 353
(U.S. Environmental Protection Agency;EPA), WFF st o F - cFAAEZF(US.
Fish and Wildlife Service;FWS), F% At =7}s]dth>] 4 (National Oceanic
and Atmospheric Administration;NOAA), T5F% 23t AA A9 HE A= (Natural
Resources Conservation Service;NRCS))S 57F 7]|#o] §X B Zol| e dAZ <
AdL At

7h #A4+4d%(Clean Water Act)

19723 A2 2 A7 A (Federal Water PoIlutic;n Control Act)e] AAZHA
T7te EX4le REd HASLDE o ERHLE FYsr] At 19779 F
o] AAFTAR(Clean Water Act)LZ AU, o Pt A404z4) o= U
B4 29 224 5 miygd g Aol AR AAFHUTD

2499 2de o9d 2o Hud-2AA. A@%M CEE

Ay o

Arsenals, dock-Yards, and other needful Buildings

188t © To make all Laws which shall be necessary and proper for carrying into Execution the foregoing
Powers, and all other Powers vested by this Constitution in the Government of the United States, or in
any Department or Officer thereof

3) http//www.gapulsarang.com.ne.kr/smaind- 1. html#sd—1-2
4) http://www.epa.gov/owow/wetlands/facts/fact10.htmi
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- Clean Water Act AM404=

— Migratory Bird Hunting Swamp Act
- Emergency Wetlands Resources System Act of 19886 SAS el
- Land and Water Conservation Fund Act of 1985, As Amended 2

- National Wildlife Refuge System Act of 1966
— Title Xl of the Food Security Act of 1985

(Conservation Reserve Program)
— Coastal Wetlands Planning, Protection, and Restoration Act

— Water Resources Development Act of 1990
— Title X, Subtitle C of the Food Security Act of 1885

(Swampbuster Water Bank Act)
- Coastal Barrier Resources Act

- Fish and Wildlife Coordination Act
— Endangered Species Act

- Coastal Zone Management and Improvement Act of 1990 Sk 23
— Food, Agriculture, Conservation and Trade Act of 1990
— North American Wetlands Conservation Act of 1989

- National Flood Insurance Act of 1968
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44
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e
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by}

2 ZATHAYCWA) 404
224 g 7P-‘5~f§f} —’F“(navigable waters)ell 4 Ee g 2% WEed A%
3 He2 AFH v
G hsA S LFSHA otdeta, e sgdd JdHT FARE opE nH
Hol sle §A%E 2 A FA7 NMEEdel d%e MEA Fde ¥ o
= AES gds vk
A4 B fE8IAE H L 3t As STIFHDY HUtE IES

5) 747 w5 FA AR HEAD, sfAgdT A13EALLE, 20016, p150
o %

E
6) &7t =4 : A, 27 g AA HAe 2 A4FA ko] glejof sio) EA ARl HulH=]
shotol gtk AA IR g S dig FRFe] LA sHeAdel glojok gk WA Fad RE AP
ZAg FHfot sk (R, "FRHTANEAES Ry Adolkd Ao fE fFAA HEE 43 YA
X9 A3 AF4HAT A6ALE. pl3 CWA 404z apd a7t 3 FR(FHr+w)e o @3
FHEEe qYH7E FFE FYe] Ach(The Secretary may issue permits for the discharge of fill
material into the navigable waters at specified disposal sites ; 33.US.C. §1344(a))
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Hololth,  FAo| &3 7tE UukE 7HGeneral Permits)®t 7} ¥ 5] 7H(Individual
Permit)® WirojAw if-&e] 3717 /pdE 7ol &3 /pdE ke A5 3
Aol BA S Hule A Hed, Brleske BA vE AA, 9 g, 44 @
AL, oFA E-2ge] J1R], Eed %BPZ“]QJ 2], ALy 7EA], #ZE o o] A,
EXALE, A 39, §4E Folu) 83 R G H(EPA)L FHIbd o2 HFAH

dIe WAE 5 glen Ao maA 74%‘—?1-% A ¢ Utk EF FHES
Ho] @AY 71Eg A4S, FAFE AUVIEe) ne FARIHY FH
o Fuge $£AALE £ AP Yok FARTYL q2e AR} SRE
2o AA 2 BN dexE mAsd $£ANEL AR, FARE seF
Azg AUsdrEd 4¥des Fo £A71ES A JPE AL a7
o STk

£FTERH FPRLIHo| o FAL FFoE YA, o F - FYABHUS.

Fish and Wildlife Service)® 3f &4t %(Natlonal Marine Fisheries Service), T2}
A 7] #(State resource agencies)< 8% AHEFES s ok

STeHEE 479 st A3 2 '%(]unsdlctmnal) ARE X¥ete T2
e, AYI AQANE, A4z 7R olH FIF jlon, #HAFRTH L FHU A
Mg B{7rE ol AMEEE FAVES st A, XA #EgdY WY
g 24, AT B Oy < 2 725, @AHE &5 &1, #F9 st
AFA det AE By ZWE, FHEe SH7PEALS ARY A8404x(0), 53
& AF 04a)E AL, A4z T old e R} YT

O F - FHAEFTE A404z9) PoFA WE Z2AEE TFIEA, 993
NEZAESG RE NI AWZIAE offFel ofAE did FFL Ht
(Fish and Wildlife Coordination Actell 2l&))stm, A404(q)& el watx EEE 73

U e AR olFE LIS

Ado4ze] 2o HrpARAcRe @ FANRE dvte] #AHE A 159 ©f
el STFHweA 2AED), @ Comment 7| ZHO(AEE &Fe wat 15-309),
@ FAIAW, @ 7t #HrH2D, @ &7 Frlok 2AMEF AR o] Fofxirt

7) http//www.gapulsarang.com.ne.kr/smaind- 1. htrrl#s4-1-2

3) http://www.epa.gov/owow/wetlands/facts/reg_authoﬁty pdf
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- BEA B AE
- TED DS A0 W 2AsS
- HREE #s =0l
BEE2B | 5 nan 25 2 2as
~ RECH BIIAIEIO) OiE HE
- %@@ A2 CWA 404(q) =g
- CWA H404% O}
o= . opu | SEBIIERAES BE T2 HyTEMSl 0RY Y
Jp MEO| CHE @ars o}
== - SHEE AR T= B O|AN CHal HA404%(g) BE
T 2AMNE(EoZHS 152 OILH0l ol0F REAE 2X)
CHEE = R, DWEC 9 S
H404% - DHE e A
SO A ~ Bt Bl SPDYCS M O 9 [UEN 02 &0
%I'i
- BABWIIS TAZI : BIIIAT AR BAS LUAID 0|=
@ &0 UE BB T IE
ALAPE @ SFRXAY e L=2oo 0= M2 D
= @ JIESFD DY IO HOH OE CASFHA =8
HMO|D HEHQ AN T2 2 Jts

13) &7} @7de] o] A

olFAREA dBite EA(EAMET Ae)e LA (public)e] o] &8 S vk

14) http//www.epa.gov/owow/wetlands/facts/fact10.htrnl
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Typical US Army Corps of Engineers review processes for Section 404 of Clean Water
Act —“Dredge—and-Fill Permit Request” (Mitsch and Gosselink, 2000).
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b AdsAAY - B5 - B

(CWPPRA: Coastal Wetlands Planning, Protection and Restoration Act)
HAIAIL 2 2 AFe FE9HAL 2600,000kre] €3k, 2 sHol #xF F

ol o rtitie] kA WAL oF 14000kmEA, ot TF ASFA 9 F 40%S
aAste, fEvket AA AL (2400k0) 2] ok 6ol siEET v el o
AFH A5 dAE 9atd 17004 22EH AZS AW 22 £4A8 &L

S0

A Ad3 A7 23 ddH 7 F &7, agn AnAss ded e
2 Qdste] FolAofubi A¢FA Adol 7A&3H ATk 1900€ T ol F AAH A
deAE o 4047rol ™, 1990 He] A2 ES 66~9lkw/d2EA WS HA
£9) 80%% A weh
ojoff FolxejiiMe] AAFA G =
@3tste A9E AAE Fde)d John Breaux® FEZ 1990d Bkl At
A A Y -BE-BYAdH(CWPPRA: Coastal Wetlands Planning, Protection and
Restoration Act)S At ARG e, o] d9 Breaux Actgl= 3o},
AdFAA Y B3 - ELAH(CWPPRA) A E &3 22 Ado] Eogt,
OFTHAL AckeA B 9 AANAAY FHE A3 WY EF(task force)F
&3},
oFgAHo] $UF WA FAANPAY EEFS A,
o ZTFAQ EAdAEE Sy
o ZTHH RAAY S e
oA 7] 8- 100% AEARANA A
o il AtEAREAG] SUAH7] AAAE WAL HF AHEI S B%E
Fgshe,
oFUHY BRE FH )
obMHE S Agulel Azt 3HSMTE S AMdH]E 1990 9] AAtEA Y wiet W
AZlF, EHRE 8 APARARd g 2dAz 3.

o
i

o

Azrete Aol & ml=e] dAftsAl 44

2) FAL AEH #d HE

&7 dedl W GAEAE 24T o] AYPSE ARFAY
9 n &P BARBAD Fa2AMOA)S] 9B Z]%llfﬂo} Utk o8 =

oX!

15) Memorandum of Agreement(MQA) Between the Envirormental Protection Agency and the Department of
the Armmy(DA), Concermning the Determination of Mitigation Under the Clean Water Act 404(h)(1)
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A= gt 7+ F(state)dl e HAEHR 2% F¥ET W& TFASL ok olst
o A1 = Minnesota, Maine, Oregon, Washington FolA 7Rz g WES 441
H7|Z 3o}

(71 vvjA&~E-(Minnesota) =

iligTes §XA2E FAgez FAREH(Wetland Conservation Act;
WCA)Z vldl4 e A REY A& A (The Minnesota Wetland Conservation Act
Manual) 2 F353Y9 3722 2% (Public Waters Work Permit Program)so] 9l
t} o] Fo|A #5xHEZHe Minnesota Rules Chapter 8420-BOARD OF WATER
AND SOIL RESOURCES WETLAND CONSERVATIONe®| #l<&® X gt
HAFA 2L 728 v, “§AF 48, AFEER) 22 AA B2 BE fE€E

AME gtk & FAE BYG FIH HNE B9 = FES fAHE 3
= d9E a FART Ak F, F FAL AL 0¥, A% w2 A =
ERE P F9 FUW A2 3E EE 3YsEE gTusn ok

(th) ol (Maine)

HelFe FARE FEgoez 2AdxAAR I H(Natural Resources Protection
Act; NRPA), W53 (Maine State Law)e ZEA38(Title 381 WATERS AND
NAVIGATION)% A3%&(Chapter 3: PROTECTION AND IMPROVEMENT OF
WATERS)# ZEA12(Title 12: CONSERVATION)% A27¢(Part 2: FORESTS,
PARKS, LAKES AND RIVERS)® 206-A&(Chapter 206-A): USE
REGULATION % ## £ X BAMR A (Wetland Compensation Guidelines)e] 1+,
o] & F AAX¥9Rsy #3108 (Wetlands and Waterbodies Protection)e] o Al
FA 24 #F 7AE T At F AdAME ‘B Fdd 49 V5 &
TUE EE ol4e] JFIHNE HFste Aotk B Exe pA
7153 7FA 9 ‘= WA (no net loss)E BAIE Ao gt st HEdH

ATt

A9 dsl BAezA dAFARLA #F 745 BA

|
LI

&A7 A g

FaL 3k

ol

Guidelines, 55 Fed. Reg. 9,210 (1990)
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(t}) £ <(Oregon) 5

L TFE= 2003@e MAE A= MATAH A1964 (Oregon Revised Statutes
Chapter 196(Columbia River Gorge; Ocean Resource Planning; Wetlands;
Removal and Fill)ol]l AZH HFX&de) wlg weotg 7AS L = ° “FAA S

2 Ben 2o Fe] 358 AT ude] ALHAY AdHo] I (@) &
Ao da) AR FHA 74]%1011 014 T3 BaAel glE A9 (b) ojw @
AZE $4 £4oFE daT EE &A1 V5T A9 2E, % L 27l e
A FE3) gaFolopt ¢ A YAsn Yok

(2F) 9% © (Washington) &

AERFE SALE #dAgor $£20dH2 Y (State Water Pollution Control
Act), 3t # 2] (Shoreline Management Act), A 7#2]% (Growth management
Act) B FRAZAMA M (Wetland Delineation Manual), 34 A A ¥ (State
Environmental Policy Act), =9 ¢33 (Aquatic Resources Mitigation Act), ™)

X 28 W (Wetlands Mitigation Banking Act) ¥ #d AR Fo] got. 21 F A
FoEyd FARAARANZAAN AER FA g ®RATALE Fu ook ¢4 A

P e YAA G (critical areas)d] 7FASF 75 BESH7] Y8 AL
I LAY F 7 ol &7k d MES AdEstel Y, o] s WHo=
T ST EHEY SAEE Ao ALRE L e AFAE ol &sti glvh. AR

29  EA(Title 36(Counties)), A36.70A% (Chapter 36.70A RCW Growth
management(Planning by selected counties and cities))ol] <8t “QA RS
(Critical areas)”2 <FAE Xgddz FAHOSdT JIRCW 36.70A.030
Definitions) =3 4AAGe A4 & BZE Qﬂ“ﬂ] el 23 o] WA gl
o} “FHEE 9 A EHe dAA G 7}i9‘r Ve BRI 98 A A g
A o] 7t ol& Jtsd vleE TEEAor Atk B JLeE Y AEE &
St olFE FASAV B BREIY) 98 2o g 5HY nyE slook
Fig=d

FAZAALM A= AZAe wg FAE RAIFEE TFAHSNZ de ol

RCW 36.70A.175 Wetlands to be delineated in accordance with manual®] 4] “o]

16) RCW 36.70A.030 Definitions. (5) "Critical areas” include the following areas and ecosystems: {(a)
Wetlands; (b) areas with a critical recharging effect on aquifers used for potable water; (c) fish and
wildlife habitat conservation areas; (d) frequently flooded areas: and (e) geologically hazardous areas.

_36_

IP:14.49.138.138, 2017-11-03 15:24:44



2 AR A T 7R G
93 AAH 43 2A) s A9 v

o
=

7l 5 o] of

el E.z.ﬂ

ol A= “Departments &

Ak gle.

A 72 o)

?P‘/P”

S A48 AYAE Gejop dT

#+ 2-13.

0z Fo] galgA 24

), R
4

RCW 90.58.380°] wW#&4 Department(*]
A2t FAEHA
RCW 90.58.380 Adoption of wetland manual

H ETEREd FHEIAHA 9

U

_0
=

State
in U.S.A

ECEEN

Minnesota

Wetland Conservation Act

O Minnesota Rules Chapter 8420 BOARD OF
WATER AND SOIL. RESOURCES
WETLAND CONSERVATION
8420.0105 SCOPE.
Wetlands must not be drained, excavated, or
filled wholly or partially unless replaced by
restoring or creating wetland areas of at least
equal public value,

Maine

Natural Resources
Protection Act (NRPA)

O Chapter 310: WETLANDS AND
WATERBODIES PROTECTION

5. General Standards

C. Compensation. Compensation is the

off-setting of a lost wetland function with a

function of equal or greater value. The goal of

compensation is to achieve no net loss of

wetland functions and values.

Oregon

Oregon Revised
Statutes(2003 Edition)
Columbia  River Gorge:
QOcean Resource Planning:
Wetlands: Removal and
Fill{Chapter 196)

O 196.681 Duties of department; standards for
approval of plan; conditions for approval;
order.

{4) Wetland areas may be designated for

development including fill or removal, or both,

only if they meet the following standards:

|(a) There is a public need for the proposed uses
iset forth in the acknowledged comprehensive

plan for the area;

(b) Any planned wetland losses shall be fully
offset by creation, restoration or enhancement of
wetland functions and values or in an estuarine
area, estuarine resource replacement is
consistent with ORS 196.830; and

(c) Practicable, less damaging alternatives,
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including alternative locations for the proposed
use are not available,

O RCW 36.70A.172
Critical areas—Designation and protection~ Best

Title 36(Counties) available science to be used.

Chapter 36.70A RCW (1) In designating and protecting critical
Growth management areas(including wetland) under this chapter,
-Planning by selected counties and cities shall include the best

counties and cities. available science in developing policies and

development regulations to protect the
functions and values of critical areas.

O RCW 36.70A.175 Wetlands to be delineated
in accordance with manual.
Wetlands regulated under development
regulations adopted pursuant to this chapter
shall be delineated in accordance with the
Washington manual adopted by the department pursuant to
RCW 90.58.380.
O RCW 980.58.380 Adoption of wetland
manual.
The department by rule shall adopt a manual
for the delineation of wetlands under this
chapter that implements and is consistent with
the 1987 manual in use on January 1, 1985,
by the United States army corps of engineers
and the United States environmental protection
agency. If the corps of engineers and the
environmentat protection agency adopt
changes
to or a different manual, the department shall
consider those changes and may adopt rules
implementing those changes.

Wetland Delineation
Manual(State Wetlands
Delineation Manual)
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(3) AwAde] FARE HA
(7}) No Net Loss Policy

FA9 £&4%A AL 19889 A F/tFARATHGA ALoZ Agd A
o2, A 9 Z¥g dARY ZUMAAoR AYHUT FXE LEsH] A ¥
% A=7F Agdvia SusE £X9 EdE A4% F 9 A52 AHF
o] Adttd #AE ALHAAN ZoE Aotz AA | I rATHL HLE
& 19919 10,000,000 olo]#H e FAE 2010d7HA Edgcie opdd F A¥S

“gAle] g&d BAT AAe] B2 AT ALAL A= FAFNE FAS
Baatr) gad AL ol4e] #XE e A zAsdet Ak Aot
SAREHL o FAG AAw] As, 7 AR = F= FAAY BF
FdFe 9L £ Y AYAT FAAY 2AS AFezA, 57 449 o
gg gEstacl goie AL AN AT

Al

= 1_. =

FA & —.40} (av01dance), A0l Y= 7o
I

]
(mjnimjzation), npxjg o g Zx|e] B9 Elk 2

Eg FH A WEFE BAARAE G2 G (off-site)d] LASE FAERTE
FdxGU(on-site)e] FAZ, o]F(out-of-kind)F*X Rt EF(n-kindFAZ
BAzA e As 44 &3 dth

ol¥ e FAGA F HAE fFfdE AL dob de FA9 F4Hel o oy

Qelol BThs =7} BEE WAHT Y& ATHO),

(1}) mitigation banking

o

17) B, “BHFHYEHS dT9 Aol ZA] w2 fY4HA REE A% ¥ Axy 477, A%
AATF 164 A1E, plo.
18) Memorandum of Agreement(MQOA) Between the Environmental Protection Agency and the Departrment of

the Ammy(DA), Concerning the Determination of Mitigation Under the Clean Water Act 404(b)(1)
Guidelines, 55 Fed. Reg. 9,210 (1990)

19) 2EF, “AYRE D D2l AnAEe del9 B, ARAE A

e

9 HE F34H2002. 4 19), p19.
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mitigation bankjng ZZ2 WL AR AFAH P o)A FHE T Wk
o2 AAEHIL A oA rEH R AFdEe JFxan ots HellA AF
Fdd FATGY AAE A, FR9 e84 Hors Ut FARARZH
of BT o ZzaHe 1995dd A=) 200 w=H mitigation
banking ZEIH2 FAFHAE BAsts FEF Foold, /E3qY ol s
2 AJ8 Ut A A ¢ AT FA4d o J9Fgs 3 EFo= e

X ge HFAE  E(restoration), FZ(creation), Z7(enhancement), XA

oy

(preservation)3h= 3l o]t}

%, mitigation banking ZEZI1#-2 banker’} @ AG E 2 9 A #@es}
7bed AEE 2 BAsta dnvl €4 A9Yy A& AdsaAde At
A G A AHAE BAAstnzx T o 7HHL7<Huser)°ﬂ7ﬂ ol g}k, wE el
mitigation banking< =< FAAL By 93ty FHRE B 24, T4
= w82 71golA H 1999 0] nl =] 20070 01’1‘:}94 mitigation banking©]
LPHI o, o]F 0/ A=V dYE HFHoE THHE AR AN 9

Ry

A mitigation banking T2 WL AEF - FUH o2 AFAH B
Aol A Bead "o dN B9 D e FATE O

2ok ZHFolgs FAo gou bE Ads #AE WAt =

9 %m 19" &9 F9 4L % 4 vk

ZEEREEY

o
=
g
=g
[+

(th) ®A*Mitigation®} Mitigation Banking©] 4

Mitigation® 21874 B3 E A& MLPAE ZF =
2 EHAE LS T AAE AFEE o M Ad¥H £42
et Fow tEvte AN AL F, dxe #Ee] [lZe A RIA
% ¥ & gt ol oldelN Bt el XY A=E A=A 4
Az F&FAAAAM A BEAFE o

ol2g EAIME MEALAY AAF ¥ AAdEAe wHHEd 9 £

20) Federal Guidance for the Establishment, Use, and Operation of Mitigation Banks, 60 Fed. Reg. (1995).

21) mitigation bank A% EYS S ZEE £ Jdou F Axd Y4 ¢4 RAsA e 24727
W 2R WE &9 FAo| sEtael e, o7 FaE, YHH v|&e] FRo|E X9 AV} AF
Aoz Hriso] glojor At & A fElvete) FEA F AR mgde& AFFH] Wol HuA F
7 B35y gFe gy E A7 FEATFI) ALF o o]Fold T usts Ao HAY Aoz Aok
21N
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Az dEd AL BAH Rye] F olfrt AA, tide] He AdF:
€ MEE EXAAM Adste] $4 A7lede divRe EAEYe dasiA
2 I BAZAC ge HEo] s7EdE A, A4, AYIIAA I Alte
282 33 ol @A #Y - FAH Ro] Wol =& R Fojvh. RAPIHEY R
A= AA, AEARAE AABAA g AEA Yol FEate] HAFE B - K

A7k g A, B4, AdBH0) FYSAHA 43S 71re B H; B

FI BAEANE LR e NEAYAAAE ol2A HEAY o FED A
AFAL Credite 2 FuAA ALTANA FARAL $BEAIE A"
Mitigation Banking®| t}.

olAtx} Z& Aol Mitigation BankingS HAIMitigationg A&3] 2 A)9]7]

g AdAAdoZ odg F Ak

£ 2-14. 2 dMitigation¥} Mitigation Banking

S AMitigation®] SHE . | Mitigation BankingOld FEE & U= &
ES ' — ‘
A SXNESHBA U SR BSX=
I:EJ FAESSMU @S tlE 2R @—.ElAF&*I}(:Aitigati;n | Eiankin;ﬂf-é!/&l
ypy [NHESA Z2RAU A BN Bl ooy s w20l oS o
x |FAHIS A HEAFRXIS] 20l S =
=

‘Mitigation Banking& AlJ{22 g

Y5, 84 SHAH 22 sis N
T | EHEX XA RES JLALIDOR =J+x1:+2§ ?Nﬂjla[wou e =
87| = =Es 22 Lol ;‘;a“‘jr_— < =T TmeE
o |BaAgl:s X[esAEZ2 A HECIDN = i
» = RARBS MEH FEEDUH o fone o gams s AR
B4 N EIIAB WRE 8 aNUA| T T oo
wY | sSE DRSO A B AW o -
F AN = =
S el EHHMLUA 2aS e N2 S
et | H2® 2dS 2= 8BS U2 B0| oo oo T
= S== Ao =HAMS
2 i = =]
=H | HESS 8 Jiss &S delst & A) W20 2AHaNE
e 20| 57| O3S
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(2}) Mitigation Action Plan(2002\d 129 244)

AE R BFPE AT TR BAREFL FHOE TR YRR
SER Fo] TR FASX Aol YALR'H FARIANIAD'E S A&
3 4AE 2U3T 1 NS Saat o 2o P sARA AdPAL AN
. FAgAGslRA RN E $ARAE AT FH JABR B, FA8A =
g3} Aol U@ WAIY, FARALE T BEA Fuo] U@ &I Fol
2 gAgen, o #r TEH FAMAARAdE #A BUELD BFrHe
FABE e, ALFR Sol B3 Agdo] TFH o Yok,

£3], F7teX 4ol 348 e AAFrAH(Clean Water Act)oll o} A5 o &
qxliﬁﬂéiﬂﬂ] o sk %%3—}@}0}7}11]“] (NAS: National Academy of Science))
2001 H7HRIAME EUE FHAJEH, o B/AETMAE A 20d T+ &
AE BA}L Hed $£AE 2987 Hﬂ FS AAFo] APHJ o, FA
o #&dWA(no net loss)ZHe FAHHY 718 FHo] AUE 454 Xty

Adein, 55 449 A5 FdUe F2H A ¥ FAnARAY ¢
BATH o 38 AL FUE ANGE FEE $2 A9

BRI §A7 gon o

ste dASAZARA| ZaFool dvtn FPPen, uF 7 EATFAELD

o] AN A A g 7)Y

9,171 o] AA NABHNA FA75) Bdg 9 =X
2 7bs4el Yotn AF gt

fu

Mr ox

Jﬁm

o)y

(4) T FARE FH
(7}) oj &b Al = (Massachusetts)25)

1970 d i oll AAE AFAZ ] FARAYE L] EAL2 TFFA, =©F 984,

22) http://www.epa.gov/owow/wetlands/pdf/mapl226withsign.pdf

23) http//www.epa.gov/owow/wetlands/pdf/RGL,_02-2.pdf

24) 2%, AR, Aud FARD o|PAY G KMI(A7-& s|F #4b A161E 2003, 1. 27)
25) B9, AA=E, pdb.

26) MGL. ¢c131
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Logol dgste AXNEA ] BEdAsst FYse, U2 74 A4t 4
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REAdsEs ARNE Ay FHAE NS, 2 A @ =
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o
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e
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4
Moot

(Wh) " Al ZH(Michigan)

EPAE 20039 19 79 wA3e) srtzzad sddas 2243 oA%E
AEARY Ywdoz 1 Zzods FPsted FL ATe Iom B
B2 EolF wAe mrade AuFAd BEe] Fo stolmele] e
kel ZAYL FAR F 19849 TFolN HxE FARY Hrlzzadel I4
. @4 AEE EPAY ARAEAL Bol CWA A404% 87} Z2IAE A&
oz BN A= FUNF shtolth

sk

(th) Fol A o 1} (Louisiana)

Zolx et d¢tER 29 A8 CWPPRA 3952(b)®zze] A= o] 2ok 1993

7) httpi//www.access.gpo.gov/ su_docs/fedreg/a030107¢.htrnl

_43_

IP:14.49.138.138, 2017-11-03 15:24:44



d 11€e] ¥ %-ﬂﬁ]ﬂﬂ] HZH FE 2067 dokeA FAE 66% 737 “75}—‘5
Ae BEE F Ahgv] 13980 Fd8e At AAg
A7AA 84 M ZaAEe F oMy = t Ho o8 FUA=d
olF 32/ ZRAE FRIHUTL o] TRAEE At FA 69991l o] A
39l B¢ & 4 Jon, duxg 2730650 | AF 45)517,6572
HE 4 A o]4% 5 i),
EG FARE 2dAg dads A, F B AR 3ol At

o, g kel Fosle] 1998 13971 1878 o) éﬂ Coast 20502 =93}
Aerf, o] ZRIOAL ‘FEIHFEH P2 AdAAE AEANIY, LEH B
#fHe E3(integrated multiple use)sts HW4-2 ’%‘ﬂ}ﬁ] # o AFsr] Hs)
of ZleAoz AL AFAYE +HIYE AT ZATY FEHJL

Coast 206022 1H-& AF Fleo] G2+ AL AJOEZHN Fojxcjr}Fe
2070 At AREUF RFe AYE e A WA Bdado]l How, dGEAA
S A2 FPgd glojA AAH SHL THAIT AP ErU)7F 2 Aotk

CD
0
&
o
ju st

18

5) H7}

UFe dEHAA Svetel 02 GuigAEA YAAS Helsr] g &
bkl Zol AWHE AYolA FAHEAAA dedH FXdA AgeteE qAS
Ag 2QREF R gdste yaAHed FAHL gtk 23 ALEEYD CWA A
0478 TAR st FARY spEol} STEFWUI 4R EHT MOAJ)
ol gt &g A8 £ e AAAF FESE g2 Y9t

SolZutgt Age PZE FAd dig Q1o FANE §X9 BB Esit}
= Aol Auja) Avkrt 1980 d el o) 28 FX & spRo) tE o] Aol
mel 2 F A=Y A ® A ey AFFTE Holth & oM £3
HIE A% dde] AMER HES ARSI Eus V€Y PES 4oz A
AMEE el ME olHARE A4 Aoz BAY oY o) NEd A
2 CWA A404Z (@A m@A SEFZPae 712 wolol slu BARIAHL
ol g FH7tel mE HFHYL AT PARAM ARFL YAEE FEAAL £ Q)
T 294 F2E 7HAx vk a8z dHE AddAEe FEIna s gy
{ oldolut WEE S dAstn 1 AR A #Ev| oy FAHRAAAA A

1

=

279 29¢ A% NIAE T ok

28) US CODE ; TITLE 16 ; CHAPTER 59A ; § 3952 Priority Louisiana coastal wetlands restoration projects
{(b)Federal and State project planning
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wEtA AEAZGFIE AY ZATHLEAN uFe 3¢ CWA A404%4
g7 zt FEZ AR AGHDL e MEPES A KTTEETH FARIH T
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2 o}Eﬂ <E 2-16>9} Zeon o|F A
il % (Canada Oceans Act), $A+¢d " (Fisheries Act),

% 7} (Canadian Environmental Assessment Act) §°¢] 1th
Aol AR R AEARE A A2ALES FEE 5t @4
€ FAERC #3 AAAE FPE7) J3 Fa Fdoln. 53, &
BasEbEd g BAAE T A HAdE AMge ‘AEA R A
A 14
Hol A3 gith o] A= FAEARHS AAstn #4759 4d8 Fa

 EAAY e R0 $ASY, AYY B4 ge i dte A% A

N
J
n:}} ri% og

T

(The Implementation Guide for Federal Land Management)” <

I % “no net loss”g A AFL FA L& e @AFH AU FES
3, A Az ARk A S FA4sA, TAFR A =XE Y, FH4s8 B2
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Foll =Z&0re+S le*
19944 HLES PR E

(MWA)

o o
0% Jz
Ho

HL 02

S NWA BF 2878t T &

A= o 40% AHAl

O "ol 2ot =0sX2Esl

(North  American  Wetland
Conservation Council) &

AYFE, AW Y YY2EH
S 93t OISASEEEM SO
Ok
SETAU MUNLS JhsH o
=

EMEZS 01 Ag 2Ea+
S X @ &e

=1 T BH
BN=TE | 1994 (Migratory Bird Sanctuaries,

1019 MBSs A&, & H3A
1,1308tha(0l & sXHF2
50% XtX)

18 Jg

0] HE HM 2O HAXoeH =

Dﬁ

S S, EM dEAel 52
AR 2EE JAXEsE

=Rz AR =N

rat

e

o QX9 “SIATX =2 1300Ha SX =M
mmmei | poop | U EEOR 01510 Y| BEN N2 Iu3W 42 Y
TESE B BIE HSE WD S | =E S5 sgEsneel 4
k=gl DR (National Marine] 2 H &8 £ A=,
ark) XIE
FE{tidal wetland)0l ZEer Y
I 02, FHUESRHS K Fot=
Hotwsme KFo2 oeR IEz=r=E Adotc
Ol2 YLD S I NES
ALS0 FHS = N AL -
siore | 1906 |CIOMEET U BHOF AlAG B =
= _ = — 0l Eoll olah MPAsSl s
o

a
| 20AEE += U

0!
0%
10
o
M

4ot EE | 2000

SAZHH Exst &7

o, UEAAMA =301 %=0
=

A UA sXg 2
g2z At

¥o ﬂ[]

sESEE ~ N _ o s
o 1992 SAAEAES SAZE SAZH0 28 ALIRE &
Heads 218 HSXH ot Agt =@ ¢
AEHEO SANLHY JIEE RE
Ol Q|5 2+ M| & =H
MEIROZ oiZst (oo = ol "'l_‘J SAIS=
A5 1952 H O HEE 2" s JIEdrE

BXles g3sd 22 1™

90, #2& 10,200ha, JHXl=
2,5008t &efll OIS

A= Canadian Wildlife Service Environment Canada, 1

999. hitp://lois.justice.gc.ca/

o e M2, NHF=R=012] HREA, 2001.12, pp.201-202
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O RUAZD DIEQ FAES ZEE Ee HHEX AE(H, JIs £= NHIIE2H
SASFd, Xd&E 2@, AIZHE 3E)

O SA=8 L= AS3sXXd0 e B4R aE4UX SX2 A8 mitigation
banking® =849 2&/IA E= HIaXxzsd &85)

O ZUHEN 22X 242

X&: THE FEDERAL POLICY ON WETLAND CONSERVATION
IMPLEMENTATION GUIDE FOR FEDERAL LAND MANAGERS, 1996

Attt dRA L “Gollw FARAYGA e o o)A &2 ¢l (no further
loss of any remaining wetland area)”ol Wid] A3 Pvf o] NF FA o
sl G¥ A Asiol afr wekd “‘His ek “BAAE o] AN gsl A
oz nHHA ot olFF FolH Wi FXo thE Q47 FAHe A
FAo v siFEA FadL AT Rold, THIUAMHY EFHHE 9F
& g e F2 AT BYdT

Bolgt B 1EEAe A% Ex 8 S5k} 9T & g #2877
To HASAY e HFY £ f2E A9 FEolth
she o2 28 Aol Fete] AAjE oo drha wWAsa gl

(a) & 715¢ o) Hxd e B8 45

(b) Z2AEZ} 4838 ZolAY BE 7|%¢ ZaA7A BE 7t

Moo

() ARAZF 2 7150 AA, olHA, FAL Fol @3t aARH 22 AE -

FANE U AZYAL AHES sn U}, “DREABAA] o FH QA"
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prycig=le]l %l' mj Cl- ‘
i B }" XA DHIA
(Canadlan Enwronmental Assessment Agency 1994)
14 - B N/A
20 H g EEE)) Avoidance
- _ Avoidance
3EH - BHAEYEE 235 L
Minimization
49 - EQ 9 sHAYE AHE N/A
hHH . #Z ek AIMEY| N/A
BEH - BAEI HIM Z2E N/A
7HH A= G20 BEAL Z2F N/A
Avoidance
B : Ol {activity) AHEZHE Minimization
Compensation
Avoidance
Ot T e ZE = £F Minimization
Compensation

7Rtk A7 A (The

Conservation)-<

19914

A (Objectives), T8& =
T8 s}7]

(Guiding Principles), A
(Strategies) 22 TFA4= o o F
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A=A Ade A g 35 2 E4(enhancement & rehabilitation)
T O FUEA, 53 A4 AHA
£ RE dit 9 AR, EXAFA,
= & 3 o]FolAok sk Aol
a8 FRAERAE AT A dAFEez i) thF<d] A i(Developing Public
Awareness), i) @9AF 2 dtZz oA FARY, i) QPRI THY F
A BA FA(Promoting Wetland Conservation in Federal Protected Areas), iv) &
¥ 7} 3} (Enhancing Cooperation), v) %8 5%*¢. R A(Conserving Wetlands of
Significance to Canadians), vi) &e] 7]¥-g F HA(Ensuring a Sound

Scientific Basis for Policy), vi) <A ¥ 38 73 (Promoting International Actions)

£ gAe o8 2 BAS AESAES S R npEsE ot B A
e FEe FARA Zeady dAsd Tzad BAAsdA RIS A%
)

1, AY 2 78 AT A€ BRE g

ol# g 7T/HA ML e TAGEX BT ofPXHA, of s FAH
Atk o] AFAMAAE 7|&EY AYRT A3 FX A LAk & AIFES
THHeE #EHE Lot d5E AXNEHzZ, Ao 9% 7P (Canadian
Environmental Assessment Act)el 3 #HP7E F3 XA FFsforg
B2 W= 9 3y 5 @9 AR AEE AAs .
oEa SH AL (NAWCC)D #AdEAT AAe] d=nl, FrFAA A3
19961 "HFAHEA T AFY (Wetland Mitigation and Compensation Project) |
A3ty FAAEADE AT 42ES NFst9eH, Avrrel vge] FHE
ted, RaXME AZEste 5 £AASAL S A% Z2AES Agsgrnt. o]
A “FA #EA 2 (mitigation)” ol & diete] ©AF BHE FE RIS F
7h=
application of a hierarchical pprogression of alternatives)©] Tt}
sAHEAAN A o2 = 3 gY g T (avoidance), I & F glE GG g 7
3i¢] 2 48 (minimization), HA3t & 4 Q= WA GFe] Aol RAATA Y
A 8 (compensation)e] Ao, o]8 FARAL 3 =FT2AN AFHo=E o] 837]
$138le], &3 (avoidance), 9 %= 4 3H(minimization), 243X (compensation)E& 27
Hoz HFLEE vt Ed AFH FAMEANT ZBALE APy HTFE 1671

A A3} 33 A3 (Avoidance guidelines), & 43+ 3 (minimization guidelines), 2

K

i

=2

£

M
o x
ol

e

] 3

=

#A(a process for achieving wetland conservarion through the

4} %) 2 (compensation guidelines)& A A8 o},
3o, G Hais BARA F RAERXN= SAAEAZAA Y wXT AR
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#ANEe] Bovsn AfALe wHo] FRAA Be AP HEHES 3
o o] Wi 12744 ARe AT

E 2-19. BAZX o] B35 Az

Compensation Guidelines

1. BEAEXC FEHAS Atd0 Tt =l Z2HOHO0F ot, Js/IIsEC]
of Eeff, AelE A 2 A2 2HZ otH d=%IE Holiot &L}

2 Ul fEE A8 s300, UsS2=E 4

1T
MO

, &

OIH
B0 o

2. &X JISE4A0 e S&4EX B
&&1) »! SA AAHE ga0l0, 1 UZ0l HAsX2 =-0ICH

3. JIs 2 U8 =A0 Mt 2AF2z SEZ 00 St
i) E‘ixF(on—Slte) i) S&D Jbss OIme R, i) sYst MEN0 Us R

4, Jls =42 H HMJI S2LE SNHEHE, F Bt OHE &K FHE SO
8tCt.

5. EagE 48 sl JIsE UNGied UM Sstade 350 Ot d8g=
G, JHgrol 2igt MEHC Hek AEHO A DS DGO BCH

6. X2 AMel-2&HE JtXI0 CHet Ser 2a4EX0 Z&Z 0ok St

7. 2218 A= AR E DXl HIE2S HEE E4EIE 2HE ot H38tLt.

8. HHXXI0 e ot &#3H Mo Hads JAH0F 8Lt

9. EXJIEE HHMStHL S3ots 85 Y-S EIt6t)] |8 2LHE0 Rt
Ch. RLIHES HE2 S8otD WES0 82 Jis8 201008 8tlt.

10. HetleE &X01sE MG 2ADIMA EaAXe a840 sidsS €F6H0

stCt

1. DHEEQI O JIEE = PSRN0 H22 2A4XX HEo ML) A™fE
oA = UATE {0k 80

12. HLICHS &A B4XRXE XNE = U= WSIIE2 02 2HGHA @0t 8AHE
LEotd YK, NEH2I gNsty UALSE HEE Z2HU 28 232 RE
StCt.

Az: A FRI0t8 HEMA, of Z44t2, 2001

(3) YRR 4E

Atcke] EARIZDS A% WA BHS 7HAL AA ok ek § ] 3E
Asl 2 FollAe RETY, ofARERY, B, EXEAY, §4RT, 87
FEH7E, Y] AL o), AMFAREF] #HE HHE oI T YT,
BAFAZYH #ET AL2A EXLAITL SHFFHI e adE &S 3L
E'*ﬁl dHE72 ¥t

A EXol&AES AHE HEL A A9 dAY FHd e FA7
EANAEIG gHdte g2 AAFA ] YA e AYel|7] wEged FARZ
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Zo¢ 9¥g sn Ak 53 Lctges ALde 19974 LEHS NRAA
2} (Ontario Principal Policy Statement)el X 23213 AL2HE F83% FAE X

]
I

-

ok gk
9 &X37IA 29 (Ontario Wetland Evaluation System)€ ©|&34th =3 &4
A ¥ (Public Lands Act)ol A& 4 glo]l FHAE ATFAY dige= A& F
A&z gow, 53 “AdA(shoreland)”d] 4% WHE FAstL Utk FAEL
2 dEtY FHXY(Public Lands Act)22 FHA o|&& AT ZHN &34
99 FARIZE A8tz AU

a3 $AFEFE} #BEe FET FAE RIsEd o
ARAG Y #7493 Friekr] A8 WA dAE FHte
9] #7444 (Clean Environment Act)s 7 =

7] 9% A=A g AFetn ded wEte FHENA= 27 (Environment

Act) BHE FREAYL £ Ado2A Y 4 BEE TIIG.

e

2948 AFAGT, £F 8T FAE Zohhy) Askel ek

iy

(4) AR FAHH

Al g, Ab2THRY, w2} %E}ﬂi T MY AEARARE A9 Zde
FAFAE A o} FEY m2dr2EZFAME THFARAS

(Federal Policy on Wetland Conservation); € =7} &% A9 o
AR ol &gt WUENAANE FAF E§I £ AAA g BY A
AL wP3I Qlom, I kulEFARE %%@(Eﬂvironment Act) W

2 A (wetland directive)® Bf3t1 §l3, T2 =HE dolAe FAMAAA
A (wetland alteration guideline)Z 7} gict. BElg|A| 2wl AW,

Se $A4AE AT A LA,

2
2
N
i
ok
e
o
=
op
_0#
K
32
T
&

& A9 Ao 2ol BTl
AY AUTIN FABYE FZ AYRREFAN o|Foim Q7] B

7 242 W 2RATANE £4 BARE AR FIY ALE AL 9

ZRRG FRARE YA ARTARE D YAE AW, F2 B

873, HETANA D HAEAERYY VAH WEL ARPOEN FALE

2 9% B4 FHoR ogda

31) A HE4sHe A AurgRel dubAH FAE F29 A&Tsd #EY, 49 FHA B

=
Ase 45482 2% AAAY A2, 39 S8 &7 P BIY 2AE YA
99 Iu 4, AR Bl gE Bxagde) A, A9 od, A48 BusT JAHRE o188
£d gl BAAgAs A0 e, A e UFS £8F 3917 9 “where necessary’ |7
£2 % 9t 99 2 AL ¢XRIBEE BY 8 4859 ool
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(7 Ar=7her e 5

E 220, A2AES £AAHY W

1. &X& Jlsd g |Xsk)| As A&otse aXdde =2EF
X2 AtRAl ZE)
- 2. ERet &1 d=3d X2 JIsE RAStel E+H2 sXe 2
T et a
3. 01Fel Mty &= Hgz sl X2 Jls E£= 0/200] £ad &
HEHAH2 =3
- EXNARIL Helet A0 Het S, XA=F22 Olol, EX0ISA
b1 & 2 200 UKK SHHL S2, YM=IE o] Flet FF
= =o g8a 725, g3 ¥ 2278 240 UANA =X 328
Qlalgtll, Ol efths A4 2R, dEis 29 2k

QAN e HEolAe EX, XH5H0 SA2LIEE,
“Next Steps”| AP ZZ &L =FH, T 2AE st EXN0ISHEXEA M
o EXNAFIC sX#e B 245
XK= T North American Wetlands Conservation Council(Canada), 1999,

() 2L FA4F

2Eg e FAR XNIAZH 93 Provincial Policy Statement & = 71& 3
A A # (National Heritage Polices)< A dx4ke]l REsl SH s MAZREEH X4
< BEsle Aol Exolth X9 #HEHAME Attt &4A(Canadian Shield)
o @8 g FXY Fo FA dis) Adeldt B WAL HutelA FEE FHA
deod, g Atk 4R W FAE Aol thE EZ AA& & Ay
= A9 Y AdAxtely A 75 R dFE FA T TEWHAM T
F 4tz gAHS Atk AR Fo A= 2HEHL FX%87F &9 (Ontario

= =
Wetland Evaluation System)< o] 4% %ol ojujel AAHE 1o} #HF A 9 o] g
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S AYste AdAAE#EE XM (A Natural Heritage Reference Manual)E ©] %3

o FHEgch of AAME FAG Adxtae] BH 75T A oled #F

AR, A4zt R AT A9E FAsT Hrbste 7led Wy #% FE, A4

ARA2AS AEE7|E Aste AFA HIZ, €4 A AgFd AdAL R
s

ool QB AL AL GBL A JE T2 oFolA vk
(5) %7}

Autte]l FARAAAE no net lossE F731 P& U= FAEAAAL A
9] fFAslYtn B AT 53], $493¢HMEE 2AR o auEA B o]

FAAA £AZAAL ANGT FR715] AUE Fo4, SAAY FL 49
qe X&A, e 34 2e 2xd gt 247 44715 e AN

1 ke Fol FHATh

a3 eRHeFe) A FABANLDL olfEel FL AT RET ¥
ohiet FART B3 AW R WS Adsts FARVBY AYAE o §35a
ke olth olgh o] A9 BIE AT I R TP AFUolA 3
§3 7|22 3 o5 NIHez AUY & U= AWA9 wde] $ua

A EQsteol @ Aoz AdHA.

% 59

U2 19929 oA olFA FAHGE o|Asy] s, A 50d Ftel
o] Fojd oMEET cHIHE MAAY HAE FaAL FHE 3 Ytk FA
of Algtdl A8 529 S22 RAY £ e PEL 23 I

AR 874 HAr AEHE AdHd £E Ao ARE NG wAS
o, Al BEA e Ads 2XE B3 A AddER BANI L, o AHE
2 A2 A% FHELY AHE Fole Roldh SddE @A < 50007 A

o ZAdR 59 (Naturschutzgebiet) @ 600071  ofAdte] AAZ#H HIFH
(Landschaftsschutzgebiet)ol Q1= o] 242y A FEQ] o 1.8%<F 25%0) 3|3
g A7lelth 2 sell= 13709 =" EF Ul FEL] o 2%<1H, o Fo 80%7t
et TEHY A Ee dAQtelth AH9 ZV|E BYE AQARITFIET A4d
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e BaTHel ¢ ofu7t 24, o] F Z
TR AAREFEAE S8 Ad4F REFHAME
£-0] 7hE 38,

Edode AEY FeAdL dF-FRs BA dF 4L mFHA
o, 1985 F-8 AlFste] 1990 74A] 7 AWAA DA AN H AYS BFE T
Ho = ;q;qa}ﬂu}sz)_

AYL 35FoE Uy #Adsn %%t], HA o] 54%7F tuiRtel oA T A
=3 a}}%ol HEHE dA2% AlFHeld, 45%7F £2 5 42499 A279, 4
w2 1%7te] F-FA el A3TH et ©] EH FFAGdL dl—‘?‘—% AR, A A
ot TF F-EH ol %m. Eg AEAT4 AERYY 2 AYANFLE RS
of AHHeR ALE #E-o]EsT Ut

(2) 599 RASA 24 BA 74

59 AUAARAEL SdAY AL oM ARz #HE BT Fa%g
HozA 1986 1990l MR P ™, 2002 o] HE HEHQ AAHo] o
FolH e 53] v oEAAN B#E Aol Frb HUh B o] Hole &R
FA0 #3 PAFAE 2 FARRLE B A19x)o] 45 2FEHY Slv).

ARAARAHEY A2z ALz} FaHE e A #JI AIY F 7}E 1Y

o

‘2 449 BA 2 AA, 2H, 99 AUA g A&HoE AN YA
G AAAB A e B2 2 PHasd B9 P PHoE F9HE
£ gt Adn 3w AT F o e F 0 4899 FeRe By, AR
A7 27, /58%, BX 3 w= ARG FAN B o A9 Are
2ANDOZA BAHES selop AT FAWSRAN FAF Bl e wA

=k
o
file
ol
>
ob
924
ks

b
e

Ads AEe) 240 Baol AWAGREZ Ase] PP H2pe

32) #d2vg 228 F£(19854), YEAAAE 3 HE49(1986d), FR=a 0 ¢ 5-d(1990d)
33) #3549 E, http//www.kfem.or.kr/wet/korea/conservation/content] 6, html

34) Federal Nature Conservation Act of 25 March 2002, Article 2 Principles of Nature Conservation and
Landscape Management
7. The exploration and extraction of mineral resources, excavation and tipping shall be
performed in such a way that any lasting damage to the ecosystem or the destruction of
valuable parts and components of landscapes is prevented. Any unavoidable impairments of
nature and landscape shall be compensated for or mitigated, in particular by encouraging the
natural succession, as well as through restoration to a more natural state (‘re-naturing’),
semi-natural landscaping, rehabilitation, land reclaration or re-cultivation.
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¥ 2-21. 5o ANAR A E] A19=

Article 19 Obligations of the Intervening Party, Inadmissibility of Intervention

(1) The intervening party (Verursacher) shall be obligated to refrain from any
avoidable impairment of na-ture and landscape.

(2) The intervening party shall be obligated to primarily endeavour to offset any
unavoidable impairment through measures of nature conservation and landscape
management (compensatory measures), or to offset them in some other way
(substitute remediation). An impairment shall be considered to have been
compen-sated for (AusgleichsmaBname, compensatory measures) as soon as the
impaired functions of the ecosystem have been restored and the natural scenery
has been restored or re-landscaped in a manner consistent with the landscape
concerned. An impairment shall be considered to have been offset in some other
way (Er-satzmaBnahme, substitute remediation) as soon as the impaired functions
of the ecosystem have been sub-stituted in an equivalennt manner or the natural
scenery has been re-landscaped in a manner that is consistent with the landscape.
When determining type and scale of any such measures, the programmes and plans
pur-suant to Articles 15 and 16 shall be complied with.

(3) The intervention shall not be permitted or carried out if the impairments cannot
be avoided or cannot be compensated for within an adeqguate period of time, or
cannot be offset in some other way, and the interesis of nature conservation and
landscape management take precedence over other interests when weighing all
claims on nature and landscape against each other. |f biotopes which are
irreplaceable for strictly protected species of wild animals and plants they harbour,
are destroyed as a consequence of the intervention con-cerned, the intervention
shali only be admissible if justified by imperative reasons of overriding public
in-terest.

(4) The Federal Laender may lay down more stringent provisions within the
framework of paragraphs 1 to 3 above: they may in particular regulate crediting of
compensatory measures and stipulate that monetary compensation (monetary
substitute remediation) must be provided for impairments that cannot be
compen-sated for or offset in some other way in the case of interventions the
Federal Laender may have to permit.

A9 =& FALME 22, £F2 HHE

(1) =28 ZAHA(Verursacher)= XDt Z22¢ (E 30| Jtssh &l

rr

EX

19

oK}

BAXX]: compensatory measures)S
Z 8 & X (substitute remediation) et &
& o201 QUL =4 MEIAIA

(2) =& YAMKE=E NEEES o
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1. A9 AAEHA A
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g & 5 9tk 972 BE JHA e HRU) Hu, AdoREH E—EJE]C’PF e
Ao A AAE wiEtE D vk olEE Ae 16*1]71 o F agx 17A-ﬂ7l
o} 1841719 & Ad¥HE e FErt Hew, AL #5gH J|es FH &

A= Lgof 7Ad 2y slvkn & F %l%i\f—P(Nash, 1989).

H| & QQEFYAPFo] F/HE ol F7]E GAT dZAdME Ade e o]
< A3 gEoR EA5A Fete FAEFYHE Aol H FHE dEhvda
ATt o]H 3 AL ™ EA AL (biocentrism), A €] A A (ecocentrism), A A
o A E 5 EE(deep ecology), AFE A el & (social ecology), 2832 #A 57 o
A58 FF3 o ZH Uy E(ecofeminism) S F 85t (Mazzotta, 1996).

A BHEAY AAgGe ERE olFx Uv AnAFTH A A (neoclassical
economics)9] °©l2% WHEL Fst g vy Ady AHE AYa drin
& & gt wEbA Al B AL 17 9F) AEHE FUas9) ¥
18 ARFLEE B3 glon BARAATGAAE AdAdH BAF ALY £ &
A EWel 24¢ %331 Ak Daly, 1991)

TS A2 A8 JHA 9ulE HE Uk dE W AA A} AR

4

]

aln

A7k @R 2 B ARA2RS ANE waE ¥ Yo} F AN U A8
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= BW R ANE BB 5§, AU BE Te mgel dRe FE AL I
A9 %o WRAA Ushls Aol AAGATC] Wik ANG & & Y
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B &AL NYY FEolY 288 FUANE F A
= *}%94 05‘1%]’01] 7lzsta gom, oW AMEY AAH Jixle oAl Az FE
o 7lqddts AEE SAHE Zolth A - 74  A&®l(resource-environment
systems) ZAAA 1XE 079 M E-(human well-being)g wHESFE AEA
7153 AulA T]dod QPTG B £ lth(Freeman, 2003).

2. A9 7153 7tA

#A& 7HAE dve A A" Vee ErhEgeE AL gridn A
AHoz 2 Aol 93] v o) T AL E 37HA g o3 FE
A - F4(stocks), i%(ﬂows), TR BE Atele 74 o)F 37FA A2
5L Ad(FALs, 844 7%, d¥d) 2 AAGERE, AHlx, 54)9 g8 E
MNdg Zedt ® 3-1& ol-% Az 712AA B a3 A - AAH
#AE 298 Aoltt

QIH}R O A] A AME Al A EY n AMAIAE

Z & (stocks) AL A(structural components) A3, Tr&H(Assets)
S Z(flows) A IS (Environmental function) Ml 2 (service)
X =, P4 (organization) [ME1H 2812 Cteks(Biological and cultural diversity) |S & (Attributes)

AR A A E JEAY 842 715(3%E, 77153 (microclimatic) 7] 5 ) %

2
A &F F IR FHALLWREAY, FAE 22, Aedd FEZHA T
(e}
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oj2] g Al2=®le] oz FA Y JtAE BEddl=d =& EtH(2E 3-1 Z=x).

D ARA ol 47HAO 1 FA 34 2L &A1 AHA oo}t &x YT A
zste) AEAL 2R YAHE 71X

@ 2RA ol 47HA : FFERB 0 @AH 57 2o $A 9 AT BAA
Wzo] oahe] AAzte] AAA 25 L Hio] ATHE A

® ol 87HA HAe) ARA EE A olgonRY BAHE A ol9y 7}

g B Mol E AAFAA WA EAGE 20F N1 A ALy
Sl 2 PEete 20Dy e A Aolrt U dF Zo YREY
AUAGY FAFATNE AAH BEL S Aol Qo BA A0 ABL
FEste ALNA 47t 2 ol@ste Al AAF ool 27 1 T o
G zdos 498 AGTEL AT AFFIALANA ARH ol §AAE
2UAY EAEAFDANAE Fa, dale] Iz 5e sHE 2o dehda 9
of Holg7tX ) FaAgel FEAT Aol BE FA9 WNAAAA A4 olF 7
1= 23 FATY GU21F A4 9% FAR ANE AR AT AR AR
E e GuAY &4 A29 B3 BE WAL one A4 Fo9
24l

A9 APAY ol gL olE AU £HFY ALH Auas 2L ¥aHF
A AGE BF TFT, 4GP B BF zYU Ao F7
AA BAHAE Aulz F AFlA AdHE AAAT 1L FHdol 2As7] o
gl 7HZAo] golsht Agel EARA G A9 AX (RG] 2 ¥
o147k WAL 42 FATAFE AN 2hde Hol wow=

olofA 1 FA 7t F&EsA FAHE AT Reld g (Farber and Costanza,
1987).

o]¢} e HXRE D BFY EAE £A MNAHIS AFBoR JdAHY Q)
t}. 7)ol A mitigation bank systeme] Al@E1n ¥ HoE HANE £ = 4
AT /M T2 AL AGEE A9 M7 gd SATELE dFH gl

46) A0 “01 8"k “ALgolghs §ojol e As) Rol7t
4 2 Aol gthn Btk £ AFAE “o)§o)dt T

47) AAS) HFL Axdol B AAYUE Holn, FANEI HFHOE o|FolATIE ¥ & go

5, o Bgol daae Bz olZo] UG # n:}
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ot}
=

! w3 (eredit) F F Y= VB AEIF AEEGE

A&

T AAA 7HA

A

o)},

il EH EREXE
(quasi-option) 7} &

A F o1& 714 A8 7HA

- o F AL =4
- dadela o
el
a9 3-1 49 AAE A

5-0 4 ot

e A
_1_
Xr
<9
o

A AAZA BE R AAER A

Py

1 §7H 2 SA4seE ol AEHT
Hahe CYME ol 75 w0l §7kA]

91 s
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4 5 (PREFERENCES)

DOSE REVEALED PREFERENCES STATED PREFERENCES
RESPONSE (indirect approach) (direct approach)
FUNCTION

— T — —

MARKET HEDONIC TRAVEL COST AVERTIVE CONTINGENT CHOICE

VALUES FPRICE METHOD BEHAVIOUR VALUATION EXPERIMENT
| METHOD
>
, L
WAGE RISK PROPERTY Opened/Closed ended Bidding game Payment card
o] 7} 1 ' Hjo]&71A] + o] &7}

¥ 3-2. 7FXH 7} 9 (Grigalunas and Congar, 1995)

¥ 328 Ade) /158 AP A4S HYATE NTE Rolnh FAE A
Ao A A5 WS PHe AT S4B @ Ago] A HE
Frhgel Bwy goldtin @ % gtk FUV ANZFPINGADY LR,
e AG(FWFBA AT FHE A5 E BAR APNE A w
we WAE HaEa g

HAA A% A% ARTHAM Adold PHE Agdel AHNE 23
sa.av, A7t 2 A FHAEVE RPOE HI, 27 A

A AR FAY 7FRF #3e B5 olF A 2kdouble count)e] B AX7F gloH,
T A o] Fol AulH 7]Fol et Hrte] A AFHLE o]Fof A AL gl

49) 279 AAL £xo ARF AEE BAFE ARt 9 5 QY] B AAHeR 2Fe AAH(EL 4
A =2PNe FARETFY 502 NAHE 297 Bk 2F AAXY F9 7 a7 F Alate] &4
&7 927 Wi ARridyies 7lAE AAFHeE FAY £ glod, ZAVKEHYUCVM) FLE &3
3 gl FAjat o] 7152 AulH 7% 71 o] A4Mdouble counting) B & Q= EA7F HARnR
T 7148 7150 Bl 7FAE Zqle] o]Fold Aol & (separation) S A& V1&FH Hee] FTE]
of ghr}.
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FEATA1999)F A R(1996)N A W T2 HAFE ﬁmolﬂ‘ﬂ%)& AE-&
1o]7] 2ol A=A (reliability) 9] 415 <tn Aok 2 A7P7MA(FHEE, 2000)
] A% AEFIF UE o} A F944d EA7 A& 5 ok

TuelA EFHEey, 2 E € dr|AFI)Fe JFAE diFel&dES
AbgEte] &g out 423 Zad HoolHHA dA o8 EE FA AET T
F (joint method)el2} & & A1, A8 7|5€ o HYez AUHPSE AFHY
Fa4dol At & 4 Sivh

T 3244 debd GHE 47159 JHAE dAFdAAE, 7718, d7A
7150, Eln AT7|@e ATEA wet & Aolg Beoli vk dA Mest
Zo] dAlgAzAAA glo] FA9 AT FLE 7IEH] Aok vty A4
o] AFg AsME A vjEe EAV e AN dE JHAEANH S
Abgete] AFe] £219 A E JTEE &y A7 AgEoorgt "

S

o

50) #}o] 48 (Benefit Transfer Method)& A2t 189 Aste] BAG A HYAT BHE 92U F7
445 J)os 2o Yukasl A8soldit 3R of JWe Aedr] AeAE A7 B &
At AGE §A1Y Bol EAG F$ AHoiAcks 194 22 B9 @7 2t 452 F 4o

(T.A. Grigaluans and R. Congar, 1995).

51) X9 7}AE= A7)E 2Elgle A4S Y% A9E 5% vHez FHERE %—47}' tEA Jee #
Atk F8 990 2E i) AltEe] MFE(Ze A Wl i) 879 Wil Jelv i) HestA e A 58
g & ddd
52) d& EW ZaFEMEIESY, 200003 °‘] FH(1999)8 FA(AE I & HolE Helxn gl=d,
345—1 AT EH L PR T g1 Fol& -?;€ A8 Ade] 744 ]"’°ﬂ AT & & gtk e
T AFt 2obd A4F ¥ W (cross check)Z %- d g e =& £ AT AF ”‘ﬂc’ﬂ’ﬁ% o
7} 37]' stoia 8 4= gl
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¥ 3-2. 71%5¥ Z7FAEIT Abg ¥

NAHZEEE) o= - SYIHA
EATE IIXIBII (HOreD JEXEIE (2000 I|=)
01E=E =(1996) AZ IR 4E IR A AATIR] 9,0258 /ha 10.5%40F= /ha
LA Ll A EH(EEDIS) +EEFIIR 38358 &/ha(ol==HoIE) 4. 790 /ha
2, &8 X+ |HA0IE(HAT])
B0\ F(AIDIEDIRI)
SNHEHRRA(1999) [AIEIES(=MSTIR) S=AEAATIRY 3,581 &8 /ha 3. 782+ /ha
AEIFEE(MAXIDEX) LAESIIX| 27588 /ha(Bt=REIE) 0.282H8HA/ha
HuIEg(EaD!s) KAXIDISIHR 4,99182/ha 5. 1848k ha
CHAHIEOHISH(THOH XD | &DIZIEX] 1,9548 8 /ha Qe /ha
CHAHIHIBR(CH 1= 3 THOHEEXIOER] 2,207 & & /ha 2 3MeHR/ha
HOIE(A IR IR CH71EotRt 30288 /ha 0.3/ ha
SSAH BN AT AFIHS(=ASIHR) =MEMADLT] 358,16555.43%8Hha 1748k /ha
(1998) /21,360ha
GAZHET) X7 |HHHISE(RAIS) =EFIIXI 6,064 /ha(CITBSX) 8.128/ha
(FoLEZ LI2H )
ASE S (MOZL | AR (SAEDER) ABIR+EEI 208,088/ E| 5.2 WDkl /ha/\E
SEAK, 1968) /40,10Cha
MBS HHLIEH(HEDIS) =AEMADI] 86,3038 2 /ha 6.328/ha

CW

>SN 2,3138&/ha

BHE (N OI 20T E A SO (SA2D1) FAFZMADIR] 5,33488/ha 53848121 /ha
AEE, 2000) hAgigg(Es0)1s)
MBS
H35|E(2000a) AIZDEEE(ASIR) SA2MATLX] 55.438H8H /ha 5.5 PH fha/
SARMEY 7R | U2 (EE)|S) 2ZFSIIR] 10,2080+ ha(Sl4HE I E) OBk fha/

CWM REZFIIT] 810840 /ha o QUHDLR fha/id
Z0181(2000) AR (A1) 2 MNSMADIR] 73880 /ha 7.4840121/ha
G2 TR |HHHIBH(EEDS) 2ZTSIIX] 1028 ha(olHTIE) | 10.262H0/ha
S Z(2000) CWM C2EERH0, 900 Bk21 (28, 600R/ H/ 1) 10,94 0H
ety LAE A AN A& T+ B R0}

21,15784012) 21,1570

E3|=(2000b) CVM INHMEI TR Er 88,000% B/ E 88,009840H2/ A
orEe (55,879R4/4/01)
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AR o AAdHE= F 72 AFERE 272 & Jdvh AAs 47 3 @
Ll F dAE dAEYg dA
3 AZE 5 gk olHE A4
AHEME QAFAZANETS A FA al
u] Z¢] mitigation bank system2 HAEA Y ALgH e AFe d&E SHA Ho
2

AAEAe] 44 $29% FF % 7

]
T
7 g S vk 2 A WA

]i|' — a8 Q il i
T d4AoR st W FRFHVEHEALS 2AL & dAEA ToF
3} FEHFE AEstaa I

1. AAFAEAGd @8 A §ol1E9 A4

A EA 2 L2 sty £249 AEe] JFAE “no net loss”Y MEgex 2A
= AL DI ol XM BAHE AT 7iTY BdojEte TE AR s

& gARHoR oJHY & ol @

30
lo
&
|4
N
olr
o
A
rllg
o
o
M,
Yok
rlo
BN
o

Hop

&AE At M2 FAE AT FF 7iedot 24T Tl

wEk 759 Fgo] 30%TE o] FolH T

olof @tk Aolth &, lolgte AWMl Adgel lolge dAXARHS
1

i 1
Astaed, E4858) (recovering rate)o] 30% o H=A] Fsktid o] A H-2

2
A
N
-J
$
rir
L
o
i
&
é}
i)
2
N
oX
P

7}
Wao] 24w ojok Bk =g olth,

% 332 gAEA 2AYHe U@ Ao Fejo] B2 RAGA 24 A
& ehin 3ok 2 (restoration) & BEA £ 2 AFANLEY A P
o AdANR AR E AR BFUHE Astel A J)5o] S AY 4
g Aol 1 Q¢ 73

_c;g
£
(o
i
i
o
X
ox
Y
bl
et
M re
>
)
rlr
i
filo
=
o
in
o
4]

53) 2 ATINE 2U&7 g A4E(rae of creationolFhe oiE A4 Hed, 44 449
43 Jz 448 989 ¥ee Ushit E, gAA 29 92-94d BE a8 BH(-24E)
& gAEA 24 AH=398 BAAHER ErS A
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AEE 4= glo} H]go] o] == wAo] ¢ltd Z7F(enhancement)E A
15 7%

P
H
) BoAY Frheke AL

1

B RAFAEAN THEERXI ATHY o A 2Y 5 Uk

E 34 dASA 244 AdE A 71EeR 2 4 (on-site)shERA] o}
U EolR H(off-site)] ZATE=AE TR £ Ao AddE £XE 4
Aste 24499 7858 Axe dASFA2 FE2HE 7F4 Fdo 3394 4,
42 A e ZHEEHE), 283 LA GA L] EARAE oF7] A 5 A7)
ol HAE A AFetA asfopt & Abgte|t & on-siteo]l tE A
7]"31—(601{111)9- 0 =2} mitigation bank systemol] AMEH= RAoE g ute] &
Aoz PATFHe] dA T& 183 AR2AFY F ALEHolor & Rt

£ 3-6% &A1 AuAA gAY FEolzt € F UEH, inkind¥g F$7F ¢4
Hog o|Fojxol & AtgtolAInt FFolvt T4 AF FAINTIH out-of-kind=
nEEojof & Apgtolt} mgt A FR 2A o] off-sitee] ZH$7} on-sited] H$H
o #4083 aQle]l werg I AR AHsry S40] out-of-kind2 ¥ 7}

ol BT ¥ g Slrh

_I_a
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# 3-3. AR =4 I =4 A

g o H 9 HASX Xd HsX
THO ER2 SA0 Mt Rotol
- - = — - amAd 20U BAHEE 06t
= ojg MUTUS M, 11 Ao =0
) B O MY J|s0] 4SEHU a4
(restoration) |20 =SQ2K 2glel sHOER =2 .
She . B
NIRRT EERE)
- BHOHKIB(BA LU ERER0] U
oLt ®)
= = _ 5 sH(E|lMEe D2 oF] A
°s £XE UZNOZ BT 3. AuN(EAE 220 @
(creation) A g2 3
- DIH EXNUHL &N oEE
WEX0 X FFOIL LAl
& 22 TALEO £IE 2
= Bl 220 D A= IIS(ME
== H s, 225 Js S)2 236t M XN
{enhancement) o
HUp =I6ts A,
27 AALTEMNoA ALEE EE AU &
Z 3-4. Agd & dAEA 24 AT AFNAAT
o Mo I L gom
C o H2) 400F (260km) O LK
on-site

L =29 Qoo - M&sXzE &&= O £08 2EH4 20
- X d&e F

- NS =28 Jisd

off—site |- &2 Olelol &2

- 2% WARRNN A2Y EE 53 F AAR
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# 3-5. el A (ecosystem)ol &7 7

o MAE BH(MEAD SYs =29 %%(AC,HEM); HH| &,
== ANMOD E£EO PAXIZ QA0 AES0 Al5H0{0F
(in kind) _
8
o= UOHE B(MEIH)D CHE =20 2 (MEN)S = &
= W ZLIOIS] 2SO 0/Z0] & 480 2= AT HXD 1
(out of kind) _ - - o
JrxIS B SE00 HIE s&.owﬂ e =0l AR

« 274 WAREANA A13E EB AU

A2 &3 A(public good)E TFAIHEL o, ﬂ—r—% ﬁ%%ﬁri Aste] FA9
71%0] A Y FAHAE A FARY
A3td FAAME 28 ZA HoEN }]-’F%‘-Eﬂﬂ]ﬂ]-‘a APH o2 BRAGAEANA
HHor JE TA Hrh olFA LA AHE FAGLZ AT A AT
ot AJAAAE ol"d u, IHE %01711—} BAst7] M S AL
(abatement equipment)S A X|3t& =4 o|He ZXE Y3 Eo7te HEE F
7¥] 8-(abatement cost)3¥elgt @} dHH A FAZG(FH A A LA L)E SHA E] il
ol ¢l(benefit)o] T H =], A7Zu &7 tlEe] diAFA AAEH @ 714E =&
st AFEETL

TR 3-32 ogA dAFAY HAAUAF JlHe] EEHE AF IYOE K
Ak MACE SAFSNAZAL(EL FARAFAZALN ) 75, o]
stdg el AZAEAASA) ] 79S¢ o HlEo] €A ®sste AS
HefFa 3ot 91714 MAC= aTAc/aRW%% vhetdth, MBE $291e] B34

%
05
f

5:!

W N
Mo

A(EL dAlzAel S7tstde o, ofge] of¥A Wass 7ME e gith
50 £ A7 ZANEE AAFAY 240z 23 GASARYNE BP S T Y Widentical) 2
2 7Hssh.
- 166 -

IP:14.49.138.138, 2017-11-03 15:24:44



, MB= 3 TB/dRWE Uerdth RWllA RW'R 2742 4% 93 avd 59
o & F Y3, RWHM RW'2 $42 2% 97 bt dAgA2Y 494
A7) wFd RWl A A4 (optimal) hA|FA BHo] AR, oA
HHEE) ts 78 5 A dd.

ted A7l Afdtabe] o] 2 E4=(Benefit function for developer)$t o] &
9 &) &< (damage function for residents)& of#l Zdo] HLsd
2L T At A e $X9 XS Edsitin AHA

=Y
SER
A=

1o oy s oy
55
W,
> Y
O_E [0 ot _1}‘
ol ~

1
N
Mo
it
i<}
ol

rot
H

MAC(marginal abatement cost)
(FA Y A & 2] 24 8] &)

s

MB(marginal benefit)
(JAEAzHdo=z
A g = 3HAS))

V

RW" RW" RWH o) 2 &%) 2 A

ad 3-3 HASAY AAEHH 72

o AE R A 2

A9 ARFR e AASH P2 W sk BAS AUm ok SAe
271} @5E EEsted olggol itk G4 A& Hsh wol A9 AAE
Aol AR ook W7k ojelg Wak ofiiel xZk3} w]go] Bo] ETE o
o] STk, g WOl WE o4t HAE e AT Ao FEA
Yol Ag5717 AN e A9s Bk Az golt ARy Aol
S @ NHAAE T8I ol gAY TateE 93® 245 20 A

PAEAY BRFRAN 27D ¢ §l= AL FF Y AHH ax7) 1ol
oF @rhe Zolth &, 3% 2 AYd 24 /&L gAEAY ZANIS 95

=H oJHF Ay Z9&e dAUA G ARG F9F 247 @),

§2 o

o

55) A9 7tA] F £AE AAVE 2 FAEY AA75e AR AHAL olgste] Hotg 3 gl
56) kAl g Aelahed) glolA ALrbsd P sustainable yield) g &= el 223tk o7 ZA)
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® 3-7¢ HA2 FRo wek £48 A9 dAGA ) qE 7o) ¥ Ug
Wz gtk Wgs Aol AHA 750 g Bt Aol st AR
DI 2 4 Utk o] HEL MTe ALAN BT 1gz AL s £A7)
2 g

of AHS Wolg T & Atk B AFAN F tige] HE AAFAE 219
e w 2do] AW AgelE 119 Mg @

A3 gk FAT D29 A Fxo wsel HH 87 R TR BIY I
L

9 A% 299 A7k HE 24A R

E 36 AAA T/ wE& T3 2 AHESH dAEH WAE (1= mitigation

bank)
BankAl : JHEX

ANalX el &5
Zx(19954) 19974
HEBHOZ LEILIE &7 21 11
Al 8ol U ST 21 11
ot& AHet 31 21
=0l 8ol o2 31 11

% 3-77 28 3-4% u =9} mitigation bank system(¢]d MBS)o] Algi® &
A9 £4d(osses) T A (gains)S 2= el Fojuh AYE A% 4L
19973 15,700ha®z 713 Bz AA4(22300ha)® &2 dxd 71 22 Aoz vtg
Wk, AAEL2 1994de] 71 Fol 191% & YElyE 1993@ 9= 128% = 7
o BFE AGEE 177%L1LTNE £ 3-79 YEvE vEd §AgE Bela ¢lo]
o] APHE&E FAY HAAHAY HAEE ¢ v AR Ik £ FARY

of mzt wl=re] MBS7 & AIEAsE o E4FH AU, o7|dMe] Hi gAY

A

e FTAY ALY FAZT Yt GAT, AAN ARA FH 9L A
Aol g A - 7)5E S4o wgY 2A ¢ 4 Aok T A4S ol

A H A&7 A+HMEY: Maximum Economic Sustainable Yield® &8s Ao A&7453 A4
(MSY: Maximum Sustainable Yilld) 22 v & gt 2 Az 548 A4 7REe 448 F2=
F8 9 Aegeta HZo] FAlo) o]Fojd dart vk

57) 9= AME W59 Fol7k T EE 49 A9 ANE 439 AW Al7Htransaction or trading
time)e] £A487)5 1 £X D@ Fo] Axd mt FL(1997A)= 7] "ol TAHE ddeldm B +
ok mbd 7d7ke 4L FrEga Belk et
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rgt

filo
;Y

442 THEudAsIRAGe) 98 AEA FFY

zﬂl

¥ 3-7. vz A9 £&43 AAG(1993¢-19993) (&9 ha)
AT Z2&l(loss) M4 (gain) =4 (Net gain) M E(%)
1993 4,670 6000 1,330 128
1994 7,000 15,700 8,700 224
1995 10,700 19,000 8,300 178
1996 10,300 19,700 9,400 191
1997 15,700 22,300 6,600 142
1998 12,700 19,300 6,600 152
1999 8,700 19,200 10,500 221
BHA 69,770 121,200 51,430 174
Hyt 9,967 17,314 7,347 177
* A& creation, restoration L8 i enhancement® E 33},
we A = -4
wkx AAE = 1+(FA-E4)/E4
Z . W. Mitsch and J.Gosselink, 2000.
b
24,000
[oxy oy ]
20,079 — —
5 :;
500 — o —
e , o ‘ ‘ o I i.
F 1 2 3
- =
R as * 50 R 1as 1538 e S
% 3-4. "= FA9 &4 A4(1993'd-1999)
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t}. Mitigation Bank System oA ¢ A< &5 8

oA AF3E A9 FAHPA I o]2 L SHI YAFAZAF g 2A
olg} & 4 AT dE W MUIEAGOR Qe HX7F £AHU T, A
FAIYG 0 §Asle] EHA R YASAE AT FF AT FX9 HH LS =F

ste ol 24 A & ¢ AAH.

NG A FEReS fa¥eE 29 369 vk de M MACHST
MB#4E Aoz giste] T8 4 i), oj2d 471 2257 H3He
vl =9 mitigation bank system¥ Z-& AHA A|Fo] EAFofyt g} 1y 3-5

= MBSO Y 2d, 8, 28 Axe Ak Aol XaEHo 9l

FA¢ Fov FUFG 2L FIUIGAMY AdH A A, T 2 FHEA
o 24 5 AR st T olHAG e Qste FAE Fart AF
o Fo2 HAIAHY] A% 22 A9 oY, FAite)d] hA o]¢], g
87 #A e olde 2 7 3

A9 FFEre FAY F5( acquisition)-% o, ol AL H-go &
2 e 4 Ju}h ¥ &2 E(restoration)5 ] W3 FAE]ES ety Fxpu]E
< oAl 2G9S, A8 &, A7 B4 LaFE Al R HE, I AR
9 EFAdA L& AgHE2R e ¢ Utk

Aze & Med FE59e dFAE A A2=2A A=7t d&stA F4H
71 A e BAT A (regulatory rule) AFAATFE o] HPHojof gt FATF
HogrE AFeRY Z(entry)d < (watershed) AL = 5 dvh AHYHH
S AT RASACd g xRl 24, A, EUEY, #eg, A9 g 3
9 (liability) ol h3t 7]F(standard)e] & TFAE Aok o).

.3

58) €A #£ET A8 quasi-public good)E EFE + 7] W2 A A private good)sb= Y F2
T AHeR itk g,

Q) o]7]4¢] ¥.9(restoration) F&(creation)® 57 enhancement)S 25 Fgal Ao 2 &4k Ft,
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of

= A= T2

Site Acquisition Regulatory Rules Development Pressure
- Cost - Market entry - Public infrastructure
- Watershed planning - Commercial
i - Industrial
~ Residential
Investment in Restoration Trading Rules - Agricultural
- Restoration costs ~ Design standards
=~ Management costs - Construction standards
~ Time to market ~ Performance standards
~ Regulatory risk ~ Monitoring standards Demand for Wetland
— - Maintenance standards Conversion
- Time to market - Profitability of wetlands
Supply of - Liahility for failure P;(;g;aab’élg s(,)ifces
mitigation - Predictability of permit
credits DIOCESS

Price e Demand for
The Wetland mitigation mitigation
Credit Market

Demand for Demand for
mitigation onsite

/ credits - mitigation

Demand

/" Supply

Quantity

Supply - The quantity of credits supplied at any given price.

Demand - the quantity of credits ‘demanded at any given price.

Regulation - the conditions established by government to create and link the
market for credits with the market for permits.

2% 3-5. ¥4 mitigation AAe] F2 - FF 2 #8 HA(USACE,1994)
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3. WAlsA =4 soud g FFHA A4S

N
BN
ok
ra
L)
flo
-
o
N

8 NFA HA. A dle A &S olv Med
Wb oleh o2 $ Aokl zA&AM 7 £ e AL F7hY TRFHAEAGE
Fot] dAFA 24 F2% qFHg
¥ 3-8& #A EMH HPHARFE BeFn Aok A7 o 40d F¢ HEPe=
A8 Qe WHE F 1506k o7, 0t} 90T F2 dge] oFejXm
AES & F Jeow, o Al o]F wHH 31—3- AA F 90%E dn Uk
E 3-9% A% FRHEAAE J1EAFHA &) 2001d 7 2011d Apojo] AlFE )
AL dig @S RaF3 vk 2001€FEH 20118 Aol W@
¥ 9L 302%rs AA A AH9 154% AHZFE. AT olF 3Bk
FeATE x]ﬂ*ﬂoi AEE oy o 10%T FrtEen, o] HAL AF A

o

=2 rz
oft.

]
Eﬂiﬂﬁ—ﬂi*éﬂm%— P4 AAGHE BrA FLuH dFe A2F FHEU

B 71RAEs FE g 5 Ak &, 200145 H 20116744 9] wf g ?%*101 ki
THA gEvd, 109 F o 8ol JASNZAWEAY 94 Fedn 5
itk zela o dFade WSy BF ZALATT%E FEH o4 TFEHL

o 673k 2 (38kirx1.77) AXFE AT AR FFFHA] TG FJoE A
AHoR A7 FRAJ ARHolgtd FgAAolge A Yurt FAd

F 3-8 dAvfed A WHEIAF

A LH OH & & = (k) HIE(%)
19602 TH 0.54 0.04
19703 K 112.17 7.44
19802 CH 677.29 44,95
19904 T4 716.79 47.57

g Al 1,5606.70 100.00
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£ 3-9. A= N EAF 3 AEAE

HEAL s ™ A (ki) Bl&(%)
A= W 19998 % 2,550 100.0
1960
OHE & & 313 607 9.1
~2000E « 1 >
OHEHE =3 ofa 365 392 15.4
2001
sl Jh=
BHA IS Al 2011 e 196 38 1.5
QtHZ gt X2 169 354 13.9

HEAOIE( hitp://www.coast.go.kr

A4d dAFARAZ 7= AR 7€

1. AAFAZA7IF2] ol &4 w7

(A el s 8% REATAE Aol £ U3
s Py S dAEAZEE A% /13 WYRe 1F 2 ¢ Ak o

AestA gHng obest 2

B
tlo ¥

I
)
[o
Sl

a8 365 AR dHA SAHET AP SAN R AARSARALETFE e
Wi Ak, ¢ FHl&-(external costs)E WA rhH AMA AL (PMC)S 2 EF
AT ojFso] AHHH AN B(SMC)ol HH, siEHH ] SelA Sx2 2
e AHE B T Utk 97dA dASAZAEE FE oA tfAE & 3
T AE FAY FHRE MEA A AT E RuEe s AA4E F Ak

a9 3-72 Wige® Avie oldg MEANZRE dARE FHsiA HE AHA
AR FMol HEF stdHFLRE olFEA H o]F Qs YRE| LS FEA

e A% 2ol MPRAS gaATE BRHE 2 D0k

- 173 -

IP:14.49.138.138, 2017-11-03 15:24:44



SMC

PMC

PMB

¥ 36, dynlEgg TR 4y g g4
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2. WAFA x40 &

7F. AlEA 24089 e Abe

“no net loss”¢| 3o AT A5 A
A zAde]go] HFerp @ F
AEA &2 ZeeA 2Esd
HASAE 2A3=Y 285 v89 FHEL EX]E"%HWO), FAZ
2 ety s a4 =), 2UEY 5g, fAEE, A7 ﬁéw &
HE Alzke] i v]S(time value), 283 A= EFAANA 2
22 g F gtk o7jelA BRI $H A48 4 THH Folet @ -fe A,
oA FEe BT shwngolg & % gk
¥ 3-102 e dASAZAESE T Aotk 2499 A n’F
Z2d) 7} 380409 0] F4E 1, aEE FANE B ddHv} 685%, |7t #
221% 2Bl EA RS 88%® Hol vk A€ Asts o] @9y 244
H &3lv 47 1A (FAHAIE)S A5 vdo] 3354 wrt

ofi

H

—

o

2]
X3

E 3-10. 249 L 2 AF FA]9 24U R v

pfe: H 8= CHR S HIS(R/m?) JAHI(%)
H A 26,000 68.5
E X2 A 3,360 8.8
AgE g2kl 8.400 22.1
o122 X H 240 0.6
oS & XA 38,040 100.0
24| 390 95.3
of Ak 2t FsA2cldl 20 4.7
SeIE & XA 410 100.0

HIRIA QIREX| A 29,200

AN&ts
S QZEEX HAH| 22,800

60) ERERAA olRoiAE FAZGL BRI BaX g F
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F 3-112 7T FAFEE 240 L8 e Zolt) AgHezE vEES
o] Foagd=AYer Iy Y Fu, FARIEER FAHIE Ho U
Ao AWH-S AFEEA AlEste] A8d ¢ St AR v3ze] e Kol
=3 AFEE2 2A0EE vyl 43 vt 7EEA
F9 FE(creation)# 3379 RUE AL 7|8 Sto ¥HEY, 59 2y
ARA Y 248 EL 242 585/m (63,000 ¥/m)et 54745/ m (60,2149 /m) 2 F Aol
Holx gz glo), el A9 g X Fo wls Z4u&o] AT

& 1721%/m (18931 9/m) & el

oX
By
r\l
S,
N
el
uJSl
A
oy

bR

® 3-11. =9 dAEA £44&

KA K3 & $/m | $/acre | EX HID
Massachusetts 146.72 | 593,792| 1 |Creation, 3years of monitoring
New Hampshire h8.37 | 236,220 1 |Creation, 3years of monitoring

25 New Hampshire 20.03 | 81,071 1 |Tidal brackish marsh

Saltmarsh Average NE 33.27 | 134,662 1 |Average dl creation projects L Besger Report
So. New England | 36.00 | 145,679 3 |Placement/grading of sediments, planting
Matunuck 36.22 | 146,575 4 |Removal of fill, planting, monitoring(8yrs)

New Hampshire 54.74 | 221,522| 1 |ICreation, 3years of monitoring

New Hampshire 13.73 55,565 2 |Actual Project, 7acres in Piscatiaqua River
ST Rhode island 17.16 69,457| 2 |Planting, monitoring, +25% contingency
Eelgrass bed S0. New England 578 23.388 3 |Planting only

. |ave. submeng.veqg.! 4.94 20,000 5 {from King and Bohlin(1994).mostly freshwater

ave, seagrass 3.70 14,974 5 [Ave. estimates made over last 20 years

gen, seagrass 24.71 | 100,000, 5 |with planting guarantee
Hg New Hampshire 17.21 69,291 1 |Creation, 3years of monitoring

Mud Rlat So. New England | 12.21 | 49,406 3 |Pacament/gading of sediments, (no monitoring)

1. U.S, Army Corps of Engineers, Regulatory Branch, permitted Projects(see previous

2. Restoration Plan and Environmental Assessment for the Jan, 19, 1996 North Cape Qil Spill, Draft
for Public Comment, Sept. 14, 1998

3. Natural Resource Damage Assessment Guidance Document : Primary Restoration (Qil Pollution Act
of 1990) NOAA

4. NOAA Restoration Center, Gloucester, Mass.(John Catena. pers. communication)

5. Guidelines for the Conservation and Restoration of Seagrasses in the U.S. and Adjacent Waters, by
Fonseca, Kenworthy and Thayer, Nov. 1998
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L Al A 2408 wi e g vl

HyTA £ dF AL FXF 2Aste T3F FAEM, =Y gAY ¥
Abell vz W FFAZE HAS] Bo] o] R R 7] WEAN wWETAS HEE ’é‘ﬂ
HAFAH LS THEshe 710 2 7 dvn

% 312 FU 99T AEuES 2o Fa vk Aol we o gEige] A
o|7} ®o] veH, dF 89 "EQ) WETAS o 7 573HH] E dkd A
FE 237 3479 ¥ele 28FHA &3 glon, w 7 shEEEE 2 7249

olth. ol &A W HH[ L2 AT 2 o]fr= ol 2T

WAL F8 249

(1) BA=9
WP gel 40 FUT A4 YAZAA & Aol FAMI} ol B
(d: B3t Brp= Asite] AMHIZ} Wol E})

@ WERIAGe 54
FA0) RLFE NBAY 22Fe) F/EHE TA I} AR

(3) BFH G Ak A% 2
AVAFA R FAHS Aok T FEAN FAG FLAYPe) wet Aujs
Aol A, Bol7t Astetel WPA e 2awe] Wah
(@A T AR FEFo] ARl e} FAuE Z7HE)

@ YAz d 524
Aege] AAGAL, EA, A, FAE)Y ARAAA Y A, Ly
& ZAlule Ze &S vxoh

(5) WAl Zag F3¢ F247
W @H A wlete] ety dolrt A& diy FApE|o] mA e Gl A
A

6) &AL TR
Zexde gead A% 72t 2W F42 AoE nAu g uge] 2
oA ©wHEF FAHH]Eo] Felxin

(7) 71tz
WA ggxd, 2ddd, ER ol &2 Fol vk

olfl

—
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& 3-12 ArE wwneE

perg  |Wsue) oees | R | BEESC ) mELA
oz 20034 (?95;,'5185255 166,476 840 256.1
WE2X | 1990 3(’;)?;’,’;' fgg) 158,084 170 52.7
A R 19974 (fgggfgg) 107,468 850 262.1
DIZ 2 (24 )| 20044 zgg,’gggﬁg; 57,338 1900 573.4
DI 1 (24 )| 19994 zgggggg; 38,634 990 321.9
SIRXT (=) | 19984 (Sggggg; 8,217 320 97.2
JIFEET 137 | 20084 %g;g;fggg; 127,178 5 4.7
DESS 227 | 20034 zgfgggg?g) 41,451 T 3.5
QHEE 3BT | 20031 fjffgfggg) 102,251 14 4.3
QIFET 4B | 20034 ?g:g;‘f:g?gg; 122,883 13 4.1
JMET 587 | 20034 f’ggff’gggg) 127,013 13 4.0
DIHEE 627 | 20034 %ggs;fggg) 109,150 13 3.9
s BR (40’8501,%17;;"; o178 | 29 7.2
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w5 AN AREsk7le 2t 8
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7 @5 vlgel W
Ao 2HEE AEL 7 Aol2U(EA
olFolA e} s, BF FakA, ArEA 7)) YN

A o] f&u}h;- Zgo) =9EA ATk
£ 313 ANG B GAFAZAFAY FEHIY o]
T = SAME S A hHEX 283 A
= A eleld wdld ME SESR(MED &)

HE X2 &= HH Al

xHE &Ko OIS
(= uua'ﬂ tiH gen) g8 =02 B

CESELE V)
Y AL B EY

Zletd 2A-AS
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QA0 g~ (XIEHIHE)
2018 Ald £
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AT MEHES
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3. 448 49 A

gos s
9] Al (substitute) 7

Mo §A o) AARAE & 2o E
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7718, d7A7), T d77|3e AFEAA md 2 AolE Heln vk E
&l %31 ZU AF At BA ol 7547} AHgel sleAE AFE 4
Ae Wl vtz st A5 Bdste AAe] HEA FEH7] 4L 7]
BHoZ A9 7 HII7E ol Aol Frie AL WG Aot wEkx A
Ao AT L AFHME AR B8 BAV e X g A A Y S

AbgSte] AT FA9 JXE 7|TEE EEsE AT Al Eolepnt A

#3148 "ESe AAA V)T @97 AL HAE AR 247 AR
bk 2}47-‘1 ZhA ek vlas) w3tk MAA e ThAE §X FEEE 2d &
¥ A o, Z] O W o2 vk AR A4S AAHEANE T)To] 944

15des 7k od d3x g0 3deE 7M. A=
=44 »’\HZM 7Hie dEste AAA 7HA9G vaLslE W ooF 80% FER
2 HlastEs A 248 A% AN oE 24U

|
TS E A AESAINA @1 BAGE Aol AAAYE BolFm Yok

# 3-14 54 #38E AH 1A

sEZote MalH TdE MAX
Existing Havitats Created Habitats
, 2H Bt
_ o s _
SXe 83 b a/m - P &/
AL 53 TrarE X (&) ot 8| 5= KAIE DX (/')
J12H(A)
=10 X CH
Eelgrass 3,533 10 2,845
B A {201 5 983
Saltmarsh !
g
Intertidal Mud Flat 224 8 178

Z ]! French and Schuttenberg(1998)

#H(2003)ol ¢JatH =Y A W ha® ZHA T 14799 U0 R BT glriel,
147942 QM o FAE AN #9490 dtd/ha)d HE FELEHEY

61) H(2009)8] S Aol off §A|9 FYol SeheAE TERA g ok,
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g £9 dx ZA9AN AMAA 75 AT BE WE 3B539td/hacE o
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ol
e
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4. MERY @

WP AEEE met v FAN, ddur 9, FAAFE, +AAE, 47

g AZAL 9 Vg Ad F glon, oz Vve IUhAdY Hefe 4

4 Atk A Ao destg Astd MEAE I obd ideR AHA

stz Qe dHAE B Mnt Hele FEE & Jukzm AT ol A

- AE2d H9 4d5E AFARNVZTLE AFoEA MERERH FEET

% & g oglek A% vtder st A AAC

Agote=d FAZ 2 7 dAey FA Med vESHAM ] FUEA v

& Bz sk vk
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¥ 3-16. 24 FHEW AQAGe] £ 2 A o gus (@9 )
= 2o | oAl | s3a | 28| oAl et o] BOAL| JIE |
g\ | 8% | 8% | Bu | sen | asx | L No0®| sen | asx
2 A | 0.022 | 0.083 - 0.746 - -~ 0.073 | 0.185 | 0.077 | 1.186
ol = 0.990 | 6.222 - 0.060 - - - 0.046 | 2.600 | 9.918
£ A | 0.623 - - - - - - - 0.037 | 0.660
A D] - - - 0.120 - - - - - 0.120
@ | - | - | - | - | = | - | = | - Joo0s]|o0se0
s Y | 1187 | 0.104 - 0.083 | 0.081 - - - 0.023 | 1.478
o = - - - 0.030 - - - - 0.064 | 0.200
o & 1.425 | 5.094 | 8.200 | 0.330 | 0.050 | 0.130 | 0.000 | 0.683 | 1.580 [17.492
4 = - - - 0.003 - - - - 0.008 | 0.011
4 & | 3188 | 1.903 | 0.200 | 0.116 | 0.016 | 0.180 ] 0.038 | 0.107 | 0.717 | 6.463
M = - 0.077 - 0.448 - - - 0.024 | 0.166 | 0.715
£ A | 7.434 |13.482 | 8.400 | 1.935 | 0.440 | 0.310 | 0.217 | 1.045 | 5.358 (38.621

4 A FF(EFRTE € EAE B8 24D

E 3-16€ 20049 7)F A g2d ¥EA FAAMNE Yehiz ged, £ 3-19%
24 FH5E RAD 9B vﬂww Aoy g2 FAA7ME e Yok
E 3-16. 20049 % EEAFAA 7} (29 7L/ far)

=15 yoig | FHE | zYs | =3X 240k JIE
= & [1,200,000 | 530,000 | 550,000 | 35,000 6,700 | 220,000
ol & 910,000 | 500,000 | 420,000 | 20,000 6,000 | 100,000
2 o 570,000 | 260,000 | 120,000 | 13,000 1,000 | 65,000
A 7| 980,000 | 270,000 | 170,000 | 19,000 7,300 | 59,000
3 @ 400,000 | 41,000 | 40,000 5,500 450 | 25,000
5 430,000 | 18,000 | 64,000 6.10 1,800 | 58,000
& = 420,000 | 14,000 | 86,000 5,000 700 8,650
S 348,000 9,300 | 46,000 4,500 420 4,000
3= 470,000 | 29,000 | 60,000 5,100 290 | 33,000
e 600,000 | 51,000 | 115,000 5,400 800 | 45,000
e 620,000 | 92,000 [ 73,500 | 12,000 4,000 | 45,000
HRWA | 766,750 | 260,144 | 243375 | 24,444 5,157 | 113,978

2
ol4

AR 7h= ZF A9 F7gk(median value) ¥

FE 2R

S
o

oy fe
y
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E 3-17. 274 FoH ngude 2dy g FAAT (eb9] @ gkl
=3 -t = |-
22 | oA |sae|esaa|oga | TR OB e Dieaa) 4
5= = 52 =2 = = = =
- 8N | 8% | 8N | 8X |&8X || 457 |480| 8%
= 11,825 71,795 0| 885,200 0 0] 18,060| 40,755 16,942| 1,062,577
oA 415,800( 4,386,440 ¢ hK4,600 0 0 0| 4,628| 260,000 5,121,468
= M 74,760 0 0 0 0 0 0 0 2412 77172
= 0 0 0l 117,110 0 0 0 0 0 117,110
| 0 0 0 0l 7.325 0 0 0 2175 9,500
= 75,066 23,244 0 35,690 4,293 0 0 0 1,219 140,412
A = 0 0 0 12,600 0 0 917 0 549 14,066
M e 65,550 910,025 36,900] 114,840 200 520 0] 2732 6,320 1,137,087
a5 0 0 0 1,410 0 0 0 0 248 1,658
49 366,602| 619,264 1,080 69,432 702 8,080 1,710 4,797 32,269 1,108,936
H = 0 27,412 0| 277,760 0 0 0 1,080 7.470 313,722
£ H 11,010,503] 6,038,179 37,980f 1,578,642| 12,520 8600 18,687| 53,992| 329,604| 9,088,707
A2x FHEH Z1EA S ostH ¢k 38kr(20019-20113)7F wigE oAolxm
o A §EE Ay BFA FAANE A4 F 00021 L] S5}
FEdotn @ 5 9ok wof FAE A4 APl AEHel HEE 4 Yoy
s Poled g AidE 4 Qo
Aol o 2RE BEPe GAGAZYINZTE AL Aol A
Mol M@AR Y FEEX FAAIE FHLE3to] AxbstHvh =3 A SR EA
of 2o e L AU BFE NEAIAF obd YA Retm, FAe 7}
7 AEE 7|5EE AUE FrlHA &L FuUe] Ao £HgA AR
g ARt s PEE dASAVT 249 E Oe JEow %8 B 4
AT
Abd Qo A=
FA7F A A F= HeYe FIFFRASC) X9 JHHIT AME AAHA] o
el 0 thel 9o dliele FAFAHA Ago] AFAT o] HA APe] of
60% AE7t FAHAT ATAE Frte FT olog AT AE AT FIe
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ojge wret= ME® EAGT dAFAY 2AAFE F o Ik %
st Axd gxga & 5 §lvh

AAFAZLY o283 AAEH L FAFLAE Qo A7le AME £0]7] 9
3 AR 3t Aol dAFA e Aol thek FH]LF<(TAC: Total Abatement
Cost Function)?t AlEAXNE sty A7l= Fo]3(TB: Total Benefit
Function)& %3 =% 4 v} TACe TBE WA<5A(RW: Replacement
Wetland)oll gt o] 7] d&ol] 24z} vlEstd @AE & 32 gAole] 45 &
€% F It FAEEEEMAC=6 TAC/ o Rw)t ¥4 o] 3=(MB=9 TB/ 2
RW)7} matste oA diAEFA e 2449 AHA(Optimal Replacement Wetland
Size)# AARZZAAH &S & £ At BT JAFAY AA LTS T
=47 H““(“H%‘)ﬂcﬂ et 78 MACS MBE sAd02 3t 78 5 vt
F 2.5 w7t 2Aets Aol AANAFAA G AP AAFA 24
A 7 7‘]%}7}7—5‘0] AR F o] Rt}

FAE HAIZARY EA4E& A
bank system)o] HAHX] gfow AA
=24 70 ok sAR ZAA Adel HEH A A (optima) L9 THL o
19 PP A o2 Fo%y FIFE E2T F vk A7 FHTUEdY VEAF
BE 2001 RE 2011467k &7 @ owig "ol 38k olth whebd E THE
W @E 77 A e ¥ 387t AASA Y AN FaFdeHu & 5 Ut 2=
AAdrFad A vime HE AHEATNE FotA HE oY FEHAL 672
kit (=38kafx1.77)7F A4k o] Zr},

FTEAY 5AL Ad FA= ML RuEES WA AV Al AR
FrgoEA A9 432 BAANZL £ otk B dTFdAM= Eﬂ?ﬂ]ﬁ‘ﬂ}—*éﬂ]%
2 AEE eA49 ZHAE LA iAs Al Aok e 2 Fu] 9] d) A (substitute)
Moz Ha, oA 42He EHL&£E gIF Ag 71E9 V&L
2 skt w8 Az e Jfde]eje] R =
FHY S WA= Aolgt 7HAE T o] B fAFARAAE AT 7w 7IE
ol & & Advti By},

A G =g8 89 &L F8 2 AHTAH I
R E AEstA AE37E o Aol Urh 29de] A AFEAE =
Aste A5 380409/, ¥HE AT FEA e = 247} 29,2009/ m' 3 22,250/ m
o] ¥l-go] Xt W= By FA FEHER £ o] Aot Y€ BHAFD
deH, 45X A g oF 60,0008/m BEolm, el AL HAN AL
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AL AXEA AR BH

LA E
FAl 9] BER= 1900 o] EojopAlor EBold Tty fHe EEX (peatland)E
e dedX AIZRERAT AG9H FA9 £/ 29 432 2 71F] 7)E
oafja o] FA 1 lEH, 714, dizte] =2RE, AEY, A, A &F Tl
At (Robinson and Levings, 1995). Z2.#u @&3 257 AAL §A9 AAAE
AgetA EFE T e EAFC AAEHA AF AAE 7P FFVIEC] AN
H7]% 39 (Cowardin et al. 1979). XA IHQ FRAAN FXF o)JFHde= EF/3l
7] SlaiXe wA e T %‘Eﬂf’ﬂ g A7l HAHojeokstn, BEFY A=<
Aej 2E 75HY 848 AAsd A¢E dor, EFFHYU 249 &Y
d 848 B2 FARY BRshe A5 vk (Morris, 1996). o213 A4 A9
E2RE AHAE ANFHLRE BHE NZAME wi¢ ERH gdold, dF A
9 A AHAE e #FHE F dE AFHE AR B9 ofldd @y FAE
9Rel A wgdE @9rl Hr2 MAAd 7 ARE BABE Ko
I, 99 AETFY AAAT Hrld AdAeEE £-835A AHEE & ATh
AGEAE 7ITdAMY 7R Hol M e FasAT e 29 A
A= #ARE A RPh 2 A& 1934dele FA7E e sed el
155% ] g3t ZAex BHi FHou, ol RS2 A dAER QA EY
A 25% olde] A2EHIM, doz9 AYUE AAHA HA ] 65%7F AFAA
Hojde AAolth (Beazley, 1993). @Al TlelAe o A2 F3Ho e
FAF AR7F 9ot ¢ 8 databasedldtn BE A HIE Tt FHHE FF
3 d

@ A fL AA ok ZMEW 3 glom, 32 A, AYH 540
-

:lru oy

5]

e

Nr

|

Gosselink, 2000).
mEkA, ZAE Q] FA 9 —447} A7t %LHJ AR L Jieteld dAUFAE =2
o} A A e

!
M
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_c‘}I_rJ
s
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i
do,
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X
]
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rir
S,
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M
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AQelq AAR ez Bl wAsE AF 72E 247 Aok o E o)
AN HAe BRE £2H g u}oom A dool westd, 71&9 4E
&2 Aol 7158 844, AAF Ade =959 T 240 24 §¥E=
EReo} @),

%7 (BE ANA) PRE Be GREF Jlad gAd GAFAL, A4EA
Fol Egol 2 & Ut WEAY F A BR AEE ged 20 A S,
2001).

7k, U.S. FWS2] =75 A 5E& (National Wetland Inventory)

A vZe FAEFAAL 197990 USFWS (U.S. Fish and Wildlife Service)
ol A3 F7} HAE=Z(National Wetlands Inventory)2 7]|E o= stz ot
(Misth and Gosselink, 2000; Table 2). 97]dAde FAXZ 2E (FANE:
hydrophytes)™} =% (FXE%: hydrc soils), 281 S5EH
sttt AFHoRE FXd ETEEHA g WEAHoR d#E AL £4AAY
(ecologically related areas of deep water)® ‘AF(HAK) A2 A (deepwater
habitats)’® MEA 7 ZTFHAAL

o] BFHY EAL FEY HES FAHY 9 o&Hz BHEY EFAASt FA
stthe Aotk BEAZL A A (system)d 319 A 2% (subsystem), 18]l AF
(class)e] Al 7} &2 FEHAT. ALY DAE ‘A2 (system) o=t EE]
B, ‘e NGegA, 38F T AESH 29089 &S FAEA Bise
dRjoltt, o5 tEY Al ) 2 Ao FHHJTKE 4-1).

@ vt} (marine) - WEFE FF 9 98 (open ocean)9t oo dZA®E o=
OFA

AT AAFolunt HFe] TbeE AT e F4e] RE 2HA

(deepwater tidal habitat)9} 9183 3+ &4 <A (tidal wetlands). SAAA F+&
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H gl & ZhEA A,

n:l}:

@ sHYd (riverine) - dt&E o] THo] e FAYG F4lol A& AHA
(deepwater habitat)Z & F A9 ALdE. i) 2F, &5, 74 o7, A

F 5ol AT FA, i) MY 7199 &l 05%E =FHst= HHA.

@ 259 (lacustrine) - &8 A 7HA A& X¥ste= A% FA 22 A
Az, i) FEAY} Hol A FE, i) BE, BE, JFH 7] Fo %’iiﬂ Ax
Ho] 30% oS ¥ e oY (moss)H A F-(lichen)”t gl &£, i) F HA0]
Sha® ZTehc ®. WHo| 8ha vl RE AAY AA E: A%s A B
25 dekatgel os] AMHJAY VNG e R H Fetes olfF oA d& Aol

i

= S99, 249 H3 £40) AF9 W 2m o3 ASE TP ojRe

ge Z5A(tdahol At WES R (nontidal) EF FVeaA W, NPT As) Aol

4 05% ol ok

® A (palustrine) - %, #=, FTA9 o7 BE AF Fo| $Hkw &
_]

EE ¥E54 (nontidal) %:Zlﬂ’r HFE71Y dEE=7 0.5% “]‘?l‘?l A Gl X B4
gk A0 gle §AE £¥E 5 AT, g v A FA& EF A2
lofob gt i) 8ha mWHe] X, i) I FFFE ) FAHJAAY 7]
vrgre g # dfigte] QlE £, i) ASH Ad Hznede] 2m WA FE )
B Fd FEol 05% Il B 5 fﬁ’rﬂ}ﬂ o] N2gE A dwd v 7HA AM=9

ol A
A% Nae AYE #7d, Ad, 5599 Qg vEg & ok

\1
S
Mo
in

@ z&f(subtidal) - 71"o] A& oz AsEo] ge
@ #ZZtdi(intertidal) - &0l 93] 71 H*

@ &4 (tida) - st Aol FAZE gxbstn 249 G2 Tob FHA% &

N

7AAL 4+t (lower perennial) - A% Fo] FXE. AAF &uh 249 o

&
e,
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5
it
o
off

A} 9753 (upper perennial) - @F FFe]l AP, FA FE 249

&

iy

U[o

® 7+¥ A &} (Intermittent) - %ol IF W FAHA &S
@ &4 ZF(limnetic) - 2 e ZE A4 A 21A (deepwater habitat).

i do
<
o_>z

F 3 (littoral) - Gotel A £E 2mol] o2& FEL Z

Al A AFQ AT (class)e +ASET e A4 71F e FE] o8 &
AYAY dirdQl B4 Aggith. Ao g8 FHF7 30% ol F HEH gl
= ASod= AA AF (vegetation class)o] AFEE I (o, scrub-shrub wetland),
30% HHd w= 7]Ae AlF (substrate class)e] AFM&#Eth (¢, unconsolidated
bottom). -

G AEEY #4 2R

FAPFNNE 548 F7A
e 2ol B 1Y BEZ £48 BF

@ 714 (estuarine : 325, 9% A (tidal marsh), % %2 29 ¥3)
@ &4 (lacustrine : 259 A" F4)
@ &3 (riverine : 23 stHE

® % (palustrine: ¥ 7 AZAHA &

283 et B9k (F 4-29 o] f2e TR
_1“:‘._-. [+)

=
ZAEAEE EEAASG FERANN B §AF Hol Ark
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i 4-1L

US. FWS9 F7hFAEE A Y

Gosselink, 2000)

&y

AA  (Misth and

Ae%

Al A-El(System)

S AFA B (Subsystem) |+

[ENRNTININ )ﬂ E}(ClaSS) !

HtCH{Marine)

=8t (Subtidal)

Rock Bottom

Unconsolidated Bottom

Aquatic Bed

Reef

Z2HH (Intertidal)

Aquatic Bed

Reef

Rocky Shore

Unconsolidated Shore

ot (Estuarine)

2= OtCH(Subtidal)

Rock Bottom

Unconsolidated Bottom

Aquatic Bed

Reef

&2t (Intertidal)

Aguatic Bed

Reef

Rocky Shore

Unconsolidated Shore

Emergent Wetland

Scrub-shrub Wetland

Forested Wetland

ot & (Riverine)

£ & ot (Tidal)

Rock Bottom

Unconsolidated Bottom

Aquatic Bed

Rocky Shore

Unconsolidated Shore

Emergent Wetland

AL GRoHH
(Lower Perennial)

Rock Bottom

Unconsolidated Bottom

Aguatic Bed

Rocky Shore

Unconsolidated Shore

Emergent Wetland

=Al SHEE
mpper Perennial)

Rock Bottom

Unconsolidated Bottom

Aguatic Bed

Rocky Shore

Unconsolidated Shore

5t & (Intermittent)

s
g
i

Streambed

S 2=(Lacustrine)

0
3
0z

& 2(Limnetic)

Rock Bottom

Unconsolidated Bottom

Aquatic Bed

e
e
X

A &4(Littoral)

Raock Bottom

Unconsolidated Bottom

Aguatic Bed

Rocky Shore

Unconsolidated Shore

Emergent Wetland

= Xl (Palustrine)

Rock Bottom

Unconsolidated Bottom

Aquatic Bed

Unconsolidated Shore

Moss~lichen Wetland

Emergent Wetland

Scrub~shrub Wetland

Forested Wetland
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F 4-2. FAY Fel M AT vk} e F4

s A g (vts} Y =) - AzHo2RE $£4 em7Ae e uick
st 2] =5 AAY - dAzE, A9EE ¢F F
Ag

. FN rx

LB

v sl (FEA Y, sfale} X3
meo} Azt - AF, B, AT T
s - A d e HEiet A44F
27 2, By
B2 2A - A5A, 2R, 2A0 GASE ) 9 @ 22
27 $E&A - dagH, 230 8 54 5
&) ¢+4 & (coastal brackish/saline lagoon) - Blt}el AAHE 75 G 54
et F4E (FAF s 2Y)

?STTEQFE’QOW>

S #4943 BEEE Adssn =45, dadd 49 24 ng
= AEA 54, ZAF 34 5 nestel $Pud & ERAok, E0
AEHAAT F% AFAY At A9 BE AAE ANGD 449 F2E F
sl pEAos ARHY X9 AT BF 2HE ANY & A= 2Ee AN
Sekdeh. old® AAA AAEAY Ao B FolH & PEAY A
£7 ERAAS T FAE Ade F;EL, +¥GS AABES NS

g test 2o Adstmawth.  QuHo

adse] Selve AdgA BFAA
= d2Es FUAY ee dee asdl ] A4LT D) A o

o M FFHe HAEY 4F FFH, i) HAE & FRHAINIZ o5AIE
ERF R —4‘“’-’*01]1—‘12] i) 4=¢ HAE 1&5E Folth

A EF GAE ZA f B9AR U 1dAdM e daet 75 8§79 &
£ AR QFHer FESIL, 2uAdAE 7, 7, 2HGg BE2 AFe
Ao met FEstdnh. £ 3gAdME 2 BE TRy F8 EE T
of 9% F#E7|7+ Fo| NFEA Ao, 4dAE ALE KIS A4 uwe 7
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7. #¢F E %A (coastal freshwater wetland)

D FW<A] (riparian wetland)

_er‘
o)
oL
S
-0,
il
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ofy
)
N,

.
83
b
o
)
o
o
bt
uly
N
o
=
Hu
i)Y
)
S,
&,
2
BN
>
2,
=
£

@ s)erAlT 5A (coastal dune wetland)

Al E ZHE o|FAZL £ Ue AEER 3 vigo] AEFHOE EA S,
AR A7 RYPYAr ooz FFH AFHE FAholth (Goldsmith,
1978).

L}, #let d44 A (coastal saltwater wetland)

@ &9l (beach)
Hle 7+ X3 wrEH Alo]g] ez nm

CEREEERE SO

gﬂx_ - )é:v M
9 wach U AAN Je chdA HEY 4B XU AT EE A
ek Ash FReel 2HEtE B3 v

Sol el FRET. Aue 24F
A% AhAo2 wol B Re) YR

- &3}t Hex 3 (subtidal flat)

Z3 = FHAZA olety sUAgezr F0d) A 22 et EHA G|,
AR e HAAIER ojojxm Aol E7] wEd A”FH A FxHE /1R
=
- Z7+) A (intertidal flat) B+ 7 (tidal flat)

ALL zXFE 2ukd R FE o] Fo o]FojAE ¢k HHAHPor), A
Aoz e oA Hls) 2AF AuEXIF F Fo vpepdth wEA AEE
Z247 23 AAE kgl eighkel A & gEE Tk

- ZA (supratidal zone)$} Fs54] (salt marsh)
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24N et EA :
g s Al FEEE ol
= Y2 AWA FHE )T 4gol A

e
)
oft
-l]o
T

o}, &t 71945 A (coastal brackishwater wetland)

@ A 3 (lagoon)

A3 #igte] w2 (bay)dlA HAstE AFow & (estuary)® B 24
Al FAbstch et & 2EE Y ToAe A (spit)ht AFF (barrier island)el
o) 7t HFH AwEHe Ayl wie), sFee 2 F ¢Fhe] W
dojutAl &3 =FY = 71-4 wa] gk

gt FactdlA JYEUE HiE fRE SAREE st o8 w5t
FEHL o F3R WX E 4E VFEAE Bele He] EA ot

@ 37 (estuary)

87 (estuary)w 79 3R vivhrt T Xom FE9 :rLHHﬂ FE e X
Zsput ol gt Aot Wl thdsith stFel MY EEE G REEH s
o2 W & velhhlied, 4 e® dE 0.1%%H 32%77};‘]—] TYE 3
T2 EBoh olgf o] FFoANe @ T FAWNII) ujg Z7] WEA, ST E
oy FHor }¥r|E 3} (Mitsch and Gosselink, 1986).

L
=

@ 4rzk+(delta)
7ol wittet whubE shyole fr&ol FAFLEHN st o

of #olA Hol AZF7I FAEY. A4

Aoz 7o §2 oA FAEE= A}

F{O

2}, 1354 (artificial wetland)

AFHoz 2B AYEAE A dPL Ve 0 Fo2 ANMo= §

B8 A el AEA ALFLA Brh o] AAFH BFAA et 4

AYRE ANdE H4HE 2A A A TEHAL 98 ¢ F Utk AT
stdE 4% 2o Tr HEUES 2 wolRd gANB ¢HNE 44
293 A 4o 2ol
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= CHA 2 A3 CHH 4
_ ot& =B &X 20
hor gkl E=|,) 7
7\':; sA (riparian wetland) B SMAS
o of &
(Coastal freshwater 3 At S X = o)Al
wetland) (Coastal dune Ol CtAl =
T wetland) ‘ | o
Hof¥l (mud beach)
Deliollel L= AbEl
i (sand beach)
giel (beach) T2 /O RAH

AH2Zalel (pebble
(shingle) beach)

Aol

et e

A B (rock beach)
(Coastal saltwater Totth HEX TR
wetland) (subtidal flat) HetX @
KoM o e 2HZ (mud flat)
MY (o) £= Co T TsEudy
XA a7 f%lﬂe (.*fgl)(lntemdal EEELE
(tidal wetland) —at o tidal flat (sand flat)
EXS VTP LIS E
(supratidal zone / izl =
salt marsh) ZdAME RE
=rd He 2o
(freshwater lagoon)
DI+ A5
~ S (lagoon) (brackishwater 2R
_ lagoon
et Jl4 e e )Mi—w
(Coastal e 2HeE
brackishwat (saline water lagoon) -
racrisnwater Z 5tCH(subtidal zone) |HO{2| A2 H
wetland) T2t e 2 [ ANZRE
= (intertidal flat 2 |20 E=
5t (estuary) or tidal flat) EENERRES:
=& Zres
(supratidal zone) ~
Z5tH(subtidal zone)
ofet Jls=s Xl e ]
(Coastgl A= (delta) (intertidal flat
brackishwater or tidal flat)
wetland) KA )
= Hotal 2
(supratidal zone) -
ES
. (reclaimed lake)
dEsx FIEPN ZS FMAE
(Atificial wetland) | jand(reclaimed (Ol
A& (saltpan) AMAS

- 197 -

IP:14.49.138.138, 2017-11-03 15:24:44



3

a—

=
=

ol mE& AHA

w4

T

(o)
R

;(1]224 . ‘?ﬂ

o W % T o W F WM o_n my = oo oAy AR
WO PR, TROP WS W
B QT = — B¢ ~ 3
WM%MA LG l‘u.iow EA RN
CEE o W ® T ¥ T W o L T A B
o 8T T oM - TA DO T o€ 50
WS o] X dp A o R o
I UL - o o % .9 1_Hu 7; T o K
n o ool ol gon o N0 T WO 0 G mm
ol =r ® Wﬁ o T © o Ao = o m.m 1 ol
wo® oW m B gy B 5! o B
= ogn = oG X o TN JoH
g T PE N o2 e o
G L =% 3 ¢ L F 2 2
G S THE B  A C
oMK s o o e By N
s N B — Nlo E__E < Ny | E] ) Lt
— o X B oo o =~ o
ORI S B TR S T )
I T N < L
NRO™ R de moE X gt
— [ T oe— =l e
o o = = IS <o T B
<l Ko Moo g R o= o
- iy 1 | )
oo oy o 5 W 3 wo aH
4 s L T o
SR G S A
Vo o o o Ko I T ™ MW A # éﬂ _
— .|_E _— = —_ w ¥ el 0
oo T T m 3 X
= ; S ;M W o = M_m g B o
=0 0 9 ! e~
N S A S S
o = i T
TR T VR I B ST G
Gz ﬂﬁ%Eﬂﬂh__bmt%ﬂﬂ%ﬂmpﬂ_:
T oo gy BOoF ] B - oo =
To .1T| OME - oF = H [N
L TR o P I N - S M LT
oy — oy e om P o o © M W 2o
= o P 0Ty RNOR I S
< 1) e o A L T N — o &
o . ol BT RS AR A R - S =
I I s S O
T R padglesesae N TlTgT
TN T =Y R % ol
— H oA ™ e o M oo o oM H o ode =

14.49.138.138, 2017-11-03 15:24:44

IP:

%99 GHYE (2ot AW
- 198 -

z

I¥ 4-1 A3



srde FHAY g5 499 GFe P ol TRH SHAFEAE 2
Hel F7l6) W 1% (0K, BT BB Hol G¥o] AL BNt 5t B
dexn wWite A FX7t AR Bk SEE ANy F4AE FH
2 sl Aol 2 wesol glow I WA Uk Wed REe dYLE
NAsz Ao oldF 4x 44e nE u Hun §A9%9 AH) 24D
o tha %ol AAst ZH@EW B HEd 2ol 9 F Ak il
AN, GRe THH Ao A4e BA] BE5F 3BW 4B T BE
A d4xe] Fude guwel 9He % AR ¥ weHD 12 Aol B
sge g2 go ged od 2e aRUIAMEEEMFGT 3D (B4,
1998).

vele R Ty 2R TrhdE ¥E, 2 2U 59 F44RE
i 3719 BRLe] FH Lol g FAHEe] 4 BF ELF olTAA A
e 23 AEd 388 2 6}?%‘91 gl E Rgot B AAE BF

g, £50he, 29

5 55 @A Tl MHE Bad deud. 299 »

AR A% S 1EIEAA ol aFAAE $6] 50a 15
F9 204E g Ao F Ak e DY B BFe Wb Ego
pobgstn madE gad $97 FAs ¥se FrolAe 2v) THe B
g5t 715 AGe] 4537 g

of Aol AoA REG R FEaA FETh WG (HHELE)] FF) Fein

i,
2

olr
L

_g

3

E‘,ﬂ
rot
il
=
i
iz
o
i
-4

=

N
il
o,
ol
4a:
roh

S Ade] o|zy7AA @R 2k We WA 2H Addh =z o
A9 S4oz oo} Fol Tolgs gk 94 §A4 Bue TS Y9

B, ZE AEEA dutdor fFoig sy gRYel 3egE S #Zde
AL HE 2 7X2 = Aoz nuso ok (ZA4H 199).
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E 44 3 9840 AAse dEHd 948 B (%5

AR 2002)
" Farnily name (2t3) 3 ‘Scienticific name (=%)
Zosteraceae Zostera spp. (45)
Scheuchzeriaceae Triglochin maritimum (X XH)
Graminae Fuccinellia coreensis (M R0 E)
Puccinellia nipponica (244 0]4})
Phragmites communis (ZXTH)
Zoysia sinica (PAEL])
Phacelurus jalifolius (2 ME)
Cyperaceae Carex scabrifolia (B ALE)
Juncaceae Juncus haenkei (WU2E)
Chenopodiaceae Atriplex subcordata (== 0|)
Atriplex gmefini (Jt=2R=20))
Salicornia herbacea (EE0IL))
Suaeda japonica (2™ %)
Suaeda asparagoides (II2)
Suaeda maritima (i ELIS)
Suaeda australis (L4 LI2)
Suaeda malacosperma
Salsola colfina (& CH2l)
Salsola komarovi (%=ELHE)
Caryophyllaceae Sperguiaria marina (ZAIN0]1 Xkel)
Plumbaginaceae Limonium tetragonum (HEA)
Plantaginaceae Plantago major var. japonica (Z&E301)
Plantago camtschatica (W ZEZ0])
Compositae Aster tripofium (Z4I401H)

Artermisia scoparia (H|%%)
Artemisia fukudo (2H1%)
Sonchus brachyotus (AMHE)

2. A +=HA

o Z(seagrass)= A FAA $F5 AES stAM AAstd, o] Hu FHGo] dojut
= g g3 AEotl #xe EF AAE @AY 4AE 7ZH(Monocotyledoneae)

—

Naiadales(Helobiae) &9 53} 124 53%F 02 ZFF sz EE AH2xd ul

z ddigt 2o AY Foz FEIHY 2d AYe|w Althenia, Phyllospadix,

Posidonia, Zostera & (E)¢] B¥X35H, 53] Zostera £o| AAdez 713 dg &

xt}, o] AEEL FYHog o £7], Hgle TR FIdx, YL 2H
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of was) gov, AsAD PN wioe] DHtel 27 (beds)S P4
St 7] A4 o HEAS ARAAY SHozE AFREL Ao

st z—ol e A& FUE A, FHYSTSAA FY7) S zﬂz:-a}rq, )
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]-»H’Q'%’:}2‘}(det1"ﬂ:us)E = 3}04, Ag AL 2 245 (herblvore)JJr B2 4 E
(detritivore) & oA H(food chain), A= &4 E29 FFdol F0. A E2H =29
T FRdgEde] 8 WA, AEAH 2RSS Fio F£ARH Al
g3eta, HAE AstAF e Ay o5 WX AR 4A
B £ A4E AFste 5 AL AHAY 5% MFH 928 @33

X

X _IH: B s

g
=7
ik,

&

i:!

e AAete AveEse] A8 Fre A Redist 234G A2 T
go], Z3tel]l B&sts ANHESY FES FAAY, AL 27A
T2A 24 Ao meAE e HEATE =EHA FU Tl AL A
of d&sts A @ B4 zstoiel A%t on, dajddS 45Ae =
el Auxd uwEt st dElTh Mt AS & 24X o3 o
e} zstdiel AA X Fold BFA 7} H“"’“El%t A7 AEAe] B
Sl M= W2 X8 AT gukEe AAEE AnE|Ehe] 45 e
| wet GekstA yebsth ke Ae AT 43,
2 Bge 9Fe] H2 Mg et AQeA 2dst
BT AgdA AngE ASAEG 4L -’F%‘Jc’i*ﬁ
T oEE T ARAgA EdAT Gt 3
9 ZE7td) skt et 2y 10:‘011}\1 E?{i?s}%l
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Z 4-5. AR A QS B4

e BT wsx 98 o5 | snwe tf;l PR
2ol | ALY HHA E5e citiel CH inner bay 40%x50 patchy | 120 sand

Hal | B HEA 828 438 2 bay 10x80 beds | 300 sand

ol (2 HEA S23 Iz 522 bay 150%300 beds 330 sand

goll (B D47 DdE s8] M inner bay 2200x1250| beds | 250 sand

Wl |2 DS DAS 2EI =8 bay 100x200 | beds | 340 ’g:izy
Bl (B WD DD RN ZoHS4A) bay 100%x300 | beds | 450 | sand

ol [y YWalx AT QLR (s bay & Island barrier| 300x400 beds 380 sand

Hol |2 AT BAE La2 ME (SO inner bay 1440x250 | beds | 200 ";L;f]‘éy
Holl | dolz 0lsH SAel(Haia) inner bay 120x 150 beds 50 sand

WE |2 DAl RA® (E2 22 bay 60x20 | patchy | 120 | sand

Wl (2L OatAl RAR OFRE O bay & Island barrier| 40x120 | beds | 280 ”;:‘r’]‘gy
Lo |2 DAL Rar M3 o bay 60x50 | beds | 150 | sand

ool (e AoiAl SUE Shae(erde) bay 150%100 beds 150 sand

WOl |2 DA UBE OB bay 80x 100 *;Z‘?ihi 150 | MUI
ual |2 DA EDE wEzR bay & Island barrier| 800x50 | beas | 220 | MUY
Wil (B SYAl T4 QB AYX(+H bay 200100 | beds | 440 | sand

ol |He DED UeEH wag] LYW bay 100%150 beds | 320 sand

W (Fe DER B AZ2 RS bay . 80x100 | beds | 400 ";;‘z‘;y
W (H AT SM8 222 2UE Island bartier 80x100 | patchy | 160 ”;:‘i‘;y
Wol (R 0ER sae 8- bay 200x100 | beds | 150 | sand

2ol | By OEE Shedd pHEE) RZ inner bay 60x100 patchy | 120 sand

wal B AR s map ME bay 40x120 | beas |00 | MUY
U (R 2EE BXE HHa inner bay 600x400 | beds | 240 Si]”udsy
Yol B HEE SN AR (SEY bay 80x100 | beds | 120 Sf:fgy
HH R AR 2ss YD inner bay 100%350 | beds | 520 | MO
U (HE AET Q5D SR HES bay 200x200 | beds | 350 ”;:‘igy
U [REE SR a8 Sl Island bay 200x100 | beds | 780 | sand

gl |F=A s g9l Island barrier 200x100 beds 560 sand

ol (B HAA 22 ZEg #=0 bay 80x30 patchy | 140 sand
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F 4-5. A%

. 557 o S HH e =4 e
OH—r Qé I—\ == ‘!‘fg (me) él_.a (OITI) —\Eg
Sofl [2ARE DM ANE 2d iR lagoon 40x80 beds 120 sand
. o beds &
Solfl [ZRE AHA 2EEH Sagd] S port 95 %60 350 sand
patchy
=5 (AT HEA 2EH BS5E HESE port 120x% 140 beds 700 sand
=of (R 2AF ol g port 40%x50 beds 150 sand
Sof |32 BFA 2EE sl port 100%x80 beds 400 sand
ol [EE g2 Gois URa g port 60x%40 patchy | 370 sand
Sofl (3= 232 FSHY =g S bay 80x140 beds 300 sand
=il 3% ST FEXLH SHE £X bay 14060 patchy | 430 sand
ZE0f |HE ZEA B)IH 22D BEFE port 120=100 beds 300 sand
Edll [F4A JIEZ JIES UdHe B bay & lIsland barrier| 5080 beds 120 sand
Sl [BotA =0 Yis o= bay 60x80 patchy | 600 sand
Ml [pIEZHA BEZ HWHEH Jt2e F28 port 680x70 beds 340 sand
interti
Mol |IEZEA ST 01&2] 01T bay 200x250 | patchy | dal sand
(150)
interti
Mol [elEZEA S8 UH3YH =8k bay 150x180 | patchy | dal sand
(160)
interti
Mol [elEZ2YAl SFZ U8 IH3AE bay 300x100 | patchy | dal sand
(160)
Mol |Re plorE B3 Bd8L Island bay 80x100 beds 120 mud
- o o sandy
Mol |HE 2oA S50 HAFEE E8E bay 100%250 beds 220 ud
Holl [HS oA S2H HECZE HE port 60x50 beds 340
A3l |BE 2aAl 250 BAER 2 bay & port 40x60 patchy | 180
B} - muddy
Aol |HE o2 fIEE XD Ea bay 50%150 beds 400 sand
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¥ 4-6. A ES AT A8 B4
Mex| =y [ I A
o HHAS I N Es Sl ‘ E A&
S [(mxm)| =7 {m)
Sofl |2 N4d7 =g 28R open | 20x20 | patchy 14 sand
S|jdRr AU Sl STHSEE| open | 20x20 | patchy 15 sand
_EE SAE SHY FZpig)
= ol wosass open | 40x20 patchy 9 sand
SOl (2= ZEA ZEollE #2Ec X open | 40x40 | patchy 11 sand
£ 4-7. EAANY L F@AD} AEA 54
. MEX| fE J Y N
oxeE sEE [ S o]
B BEAT g8 | mxm | FEFH |y [FFE
2ol |de HAA #5MH =22 BZ0H| bay | 60x80 patchy 350 sand
Holl [dE HHA S2H Jdial bay |150x300 beds 330 sand
AT AEA 2EHEHE HML
==
=oll - port | 20x30 patchy 520 sand
Soll | AAl J1&= JIES Y2 =5 | bay 10x10 patchy 300 sand
QA A ST wEdH JIE mudd
A 6l port | 30x40 patchy 450 Y
SR sand
Mol S5 ZEA 2% A= b 150x80 tch 700 d
5 SAE ay patchy san
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R 4-8. FAY T E2EAHEI A&A] &4
MET] ™ & w8
ol < & 5 149 _ E3s g8 zEA
: 28 (mxm) (cm)
A HHA S82% Jitlicl 300x40 mudd
o 5 B bay beds | 540 Y
=y 0 sand
- i 800x30 muddy
ol A MER AN ZSEL inner bay beds 500
0 sand
Soll |3dS EFAN UAES #32 port 50x20 patchy | 400 sand

F 4-9. AW7IAH G LY £FA G} AFA FA

=k 2]

de| 0 mE K | asn o =58 SEECE
' (mxm) | (cm)
LAY HHA 29 G2 ) _
&=+ oK bay 100150 | beds |intertidai| sand
CHOH
g Holz 0|5
= ol 5 inner bay 120x50 | patchy [intertidal| sand

A ol ﬁEZ bay 250x150 | beds |intertidal| sand
DIMZHAl Z2EZ O & .

Aol bay 200x80 beds |intertidal| sand
201 &E
DIMZAHA 2E2 IHEH . .

Aol inner bay 100x50 beds |[intertidal| sand
XEs

_|HE 2AA BEYH 855 ) . muddy

A Bl bay 300x80 | patchy |intertidal

a g sand
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7)
gt AXHol {7 $HETH et EAHAME FEDEHZA ARG o], vield
ARl AR AAF |, ActAFRAAGol, A=HrLTAAH], FHFAX

Hol & ' = JolF7F Bol MAF]. ofuleEe F=2
ZHFEY WAL R ZojE o/Eg AMFIY BAolY fFoix &6t
A25E &893 vk Ude] Add e HIEAAT Bed ] T2 B4
22 AE g ot HAAY ZEsY ARLEE £ ) dF5®ez HA
25 HA Y HATT B Fo] M Rel AAst= w8 AR Pl Fy
Cirriformia (5 AEgH AR HolF) T4 AXHoFe v 4 249 #AXF&
Aol BAA Hojrt HE YAE RobA AFTY AREF 98 902 &
gttt WA E (4PEIW, Hemichordata)ol #3hE Wi ol AH]F<2) Balanoglossuse
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Fe Hel 40%% WAME (MBI FHs EE EA4Q RYgEAE (e
AR AE)g ol F=d AFdA FFE Fete] WH
m gL BolAle

= =
F7 8 FEko] AR FEE WHIFAAM 327 1.4%

fd

=

o ]
13

do,

=

filo

a3

°
b
M
5|
%ﬂ.l ﬂlm ruV
fe
o o,

- 210 -

IP:14.49.138.138, 2017-11-03 15:24:44



2

&)
i
rle
I
RS
i
S
fo
ﬁ.
1o,
ol
2
r)v
[o
i
X
£,

s
41
o
olr
L
e
]
10
Mo
Iy
ks
T
C c
N
=4
10,
i
rE
1o

o= AEY FHoR FHogith 272 L= 9 (gravel)S HFo] 2mm (-19) B
o 2 dAEE SAsted, A7)d wet oA HAE EFREW & 4R
(granule) (pebble) 2 4~64mm, A2 (cobble)2 64~256mm,
718 (boulder)< 256mm ¢ MO E AEHC) o]EQ Hida THjle F2 e i
Eu dgkRel s o] FoXA Hu, dd BdY »ZEL AT e Fvt
of @utat B=d Ay 242 vhodstA "ok

Adaetel MAste BEES Aol RefAtdd Mtz AE S vl
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e BAY FEel we ANAER M4sm vk Aot S4% Ade] B
Sgo] 1% Hobd M2 EAEE Im olFos WS FAW A PR E
T Aclbe 4+ we H4% 48] Avld BibsEE, 2 quAY BEd 9

]

i mak WX E FAE7 7 dA @5 g AMAEA Y Hel &3ke] 7] Eo] F

= 994 94 Bdol 169 # 9 BFeE S NIFIHE dehyr) 9E
T

o )% clgdtE FE DAYBS] *e A
al

T Bt Bx

A)
 25=9 AZet v 7‘05@.01]*1 Al Al E St Z’c/\}% 7z 3ol

ofshd, H’“H T T 18%F Bog dAFTEC] 15FeR usE AAsA, o|F

1
Z 27 11819 108] ARFUEE, 2FAANDFE AATES AN HEF 5
N4 s, A2 99 K718 BANL, FHY AFo] Bl FA u
gol & 202 Woixr PEL Rel: HOoE wI FUTh oW AAE A

gictell A vtehvbe 28 S99 A4l =& df e BEY A

=7
4g weFE 2

rl

oo,

DE (Monodonta perplexa) 4 BH22ND (Notoacmea schrenckil)

a9 4-8 Aaeke] HAsE g
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38 40, AL 1 BE T s 93 9
sk (A abe, 2004)

gursigre el o@ 24 ddel ¥ ARA, T2} F4H4Ee] ARE

YA 2o ¢ FAAES HErt ol $AL o SAE 2B
9% ohmahg, 27T M3

= AW gAq 2 W Jursiete] 78 A

'
)

oft
R

S

=2
X
Ar
o
2,
1o
rok
Oto
of,
2
oo
1o,
ol
uj

9l @4 SAEY (wave-cut cliff), 32 thA] (wave-cut platform), 3l @71z d]=]
(wave-built lerrace)s} E Ao 23] AR 39 (beach)e] T},

Fete 5, A, g8 olHE sht 2442 209 dREigE 2+ 9
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F 4-10. fElviel dbEzbdel s £9] e 2 F (nEdd 9, 1997)
=22 . CNAE =EX Y
=XR =
LNl (Ve pertusa) 0 ot =3
S&Uel (Enferomorpha compressa) | 2ol=2] FE0| U= I S M=
Qnrel (Enteromorpha linza) il & & d=
S2BATEE (Cladophrora albida) A0S HIYY, CHE s =4t M=
HF=Y (Chasotormnorpha monflitera) Z2HCH Soiet
&2+ (Codium fragile) NEd 29 &y, ZHZE Hd=
e
W (/shige okamural) T2 B =Holl o
£ (Pelvetia wrighti) A2HCH = ol et
% (Hizikia fusiforme) 2 6 M=
XI&EO (Sargassum thurbergh) L2t St= &=
EXLR
BFA 42 (Myelophyeus caespeiiosus) A2H ER <ol ot
SRItAE (Gelidium amansi) oieHol et XM Olotel & |8= Sol d=
HERENMBY (Corallina pilulifera) L2 ot d=
&S (Corallina officinalis) =2 ehat
ES ATl (Gloiopeltis furcata) I AF &=
ZItMEl (Glolopeltis tenax) 20 ER oo, M=
S (Gymnogongrus flabelliformis) TZHOC oAt EHOIE = &=
MES U HEH 08t 22
HS& (Chondrus ocellatus) - =
U OF (Champia parvula) L2 BH8 &=
W12 E0ICIE=0I (Lomentaria xothy & -
hakodatensis)
K& (Chondria crassicaulis) ) Z2HH Bt HES &=
SOILISLEZTIAMZLIOL (Polysiphonia B SR, HAE,
japonfca) S ot BHOIE & EMET H=E=E
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E 411 Seue nagdds Adsts FREEZY FRs PE(1AB
9], 1997)
222 KA = x| o

HHsE=

S22 (Acanthochitoniae defilipoi) ol
T A2t =8k &=

=8 (Livlophura japonica) @21t 22t EolF A=

HZHS (Cellana grata) A2rZo41 X2t ot =oll, sl

tN2=2! (Reishia clavigera) A2 e e M=

20E (Heminerita faponica) ZHS 2N ot s Lo, Mo, RIS

SCRWY (Coliisefla (Condidacmea) oD A o
dorsuosa) B A2

B 0S (Littoring breviculs) ELNET} L2 At &=

SWRCEANE (Granuliittorina exigua) T E A n=
sgns)

o= b ; i1

‘%:5—.1&&% Xl (Septifer (Mytilisepts) =t B2 oE
virgatus) Z8& it

_ . - =2t A =& 20m )

28 (Mytilus coruscus) E8 It EHOHOTLHT = 5

A= (Saxostrea echinata) =1t A2 =5 = Al ol

=2 (Crassostrea gigas) 21t L2 B2 =+ Aol
ESNEEE=

WA (Ligia exotica) W22t ali et ot &=

2NN WMLl (Chthamalus challenger) R0 A 3
Il faln;

O |gk : .

;F-—-IE}” (Hemigrapsus sanguineus) xo N ZEe S5 M, H=
BE A 2
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, gEieked] ®ol v A ZH FEtke] F2E AMAsE Fol A
o ARz F AFe e FEEu RS Eo] ®e F3, dEld Ad%t. 1%
27 £ AL 2L FEAFHE LTI Axet D Ao AF
F L Fo AHET. agte] §429 tieelE &3] LAY A
EE2AE wAu g =R uAu st dEHelvh. AHd AAE JAERE 1F
U AF7E esisty] e AE3 AAL @] ¥yE YHd Fold 54F
o dFQA AT ¢ WEA Solthym, wo] Fge Ay AE HolstH
T &of A7 dot £ S A FRES H2A £ A2 Lol gt
FHEATE 7B &34 A vErdt (d S 9, 1997).
20 dAIFL 249 Fld w vl xEFHEE, AAsts "3%-3— 2}
= S, AERA 0] maEe BA o= A= Agso Y G ¢ &
716l Ade A2 AEY E7d g 27 “H*v“’ﬂ o]
29 F77F t2A vgdrh el FHoR Fold
n dExe 2AYAEY BEEE JAEE (BARSM, zonation)Fa ok, =7H
A2l o]ZA] AEEE Hele AL AdFHes FTFE o, dwzez
Rtz E /e BEUE UF3 o8 474 FEZN (LEEMEE, supralittoral
zone), 52t (PEREIRA, midlittoral zone), &HF-ZFZrl (TFEREARIAS, infralittoral
zone)® T2 2UAAEY FEE F U9 FEUE s FUAVME A gt
A8 EAe wE Futel glevt AEL] F/7 893 28AE 2ol E VL
2 e Aol bl wyelt} (515“‘3?} ], 1997).
I3 5 SEE 4 AEQ 48 FEA 93

il

il

e 2
b

B
N oop o

T AE A4 2FE #AZ 3
Az FAHE AoE LA o
+5d wet dAdes HeLHOZRE L] Eo] A7t HAUTARE nF,
o, d& =F Ao Aolrl 5435 dHse
A9 (BEA M AR, critical tidal level)olZh Ttk =&, A5 A
] 2A s dAERNAE AR AYFY /7 eAA o
| AF7AA FAR FAolth & =49 4, 37 wh
F43%] Wets A @l Q3 ol AHE FAR AEY X
th ol 5 JAEHML JHEolgta ok dARMHE EFFEHo
oA Yetu™ gtdFxy A qdxe & @dZEHA] Fevh fdFEFe
A

@ Aol A GRT Fgol FHHA @ Zol FHolch

L
1&4}41
2

=,
rir

-
S
rok
N
L,
~l

AN
0,
fo
3
Hi

o3

~J
ﬁ!—f —
48
X
r
o
B
i
o

il

n2

é,
L

ox
o
o

flr

58
o
g
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8. A} Wl(b )

Aol AFEFoE olgHE AL B Fgo sl ekl Bt B4

A Agelth Aue FASHE Za: w498 g st §AzRH
FFHL, olg st AT Rgow Ao T} AN FHAL S Y
Fels Eagl Wn AR Aol B BEAZE & G4 9EE st A
Fo] Itk Fadel Aol @ TYaE AL Fi) ARE we TdAE F
AAe SHACZRH RS ¥ TELES £ 33, F3e) A§o] Fuay]
golth, 58] FERA 2% o2k FelE BE siF4Pe Bs e of
L 223, 43, A, 2E Bod 8

&, gelle 227 23 deo] B dFo] HHe] &go] st FEele] Hldle
sple] ggol leeith 2y Asjeol® Aol TRl vehdth dewE
R, WA WEAY vE B2 Qb Hoe ez YPo: HF9
ke AA @] g BTE We Atdlo] FAHT ol s ApHE Zz ok
§, merl $Eed A48 @

Q

94 2ol withlA] Lele BAZ o|FojHO
2

ok

ZEsiete gxe oz TEst A SFAo|nE dF WALy nLHe W
i I A5 FEgE F=7F 2 Ete] 7]uk (beach flatform) €9l
2HE HAANAA FH2 BYAETS ZAE (berm)E AT 71So] HWA
Z FET FdoziE dnitt o2 e g ks spA wul
& €3 Bl et Bkl AAE W)
ot AL FAmolx HE 4 ge FIAE (A% 7-25cmB E, cobblestone)

A S Fx At (FA TS FA, 1995).

AEL] MAHSF7IRGE A BAHoA T A}

A H
T Age B wdde 29 FEd Fesx dow NAY £ ). o
240 & ALZ & Qe T FEF F o885 o) Ea U, B & dge
A HT B § Ax Aoy, 21y 429 A2F mddE & £ e AF
olty, Rfsfctols HlmA A Fur 4 £ GAR 2y F3e AAe] H
< AYsE dtd oz ARFE Bk FFY T {714 HEE (detritus) T 3
ZFY A F AR IR 5 ¥uF & /7E 3HE Bl 2wEA o)E
7ol HAAZT ol#A WE o] FX %A K71 EFEL EHsictd
NAgE EoAE Holz Hg F28 /AE MY R $AYe] AW =
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okl A A§3led Holrte HEEL 7Y A& AFS /X A dF &
W, A7 A ¢ Emerita (sand crab, mole crab)e W =9 3L of-&3le] Z 3t
Fel2 o]F ¥ o] Aw FRERE R £ g4I 7

B2 o83t FHEE HYA olF HolE AHSm

tjo

11 27t wAVstE B
Jrk, ZAFY AZFHZE JE oAfK B AVMARTAY AYE de= TE
< ZH3t7] As) 249 ZEE BT olg@rt AFY A 2EE @ ouF
Donax variabilis (hean clam)v E#d] &3] 37t A<£EA =5 g3 o
]

?_]-

FHEA FFo FRHdte Helrl /b FHES L 9 fAYE M LG 2
o] Holg ZAg tx:AFY 4% Siliqua patula’™ AT FZAM =

B oAFd HA Frlsle HEFE AFHE otk AEEFEHF  (beach
hopper)e= &M ARe B £ AL FHE B3 43 glow, offtel= WY
g 2 EzF ZAE 7] H5) woE vl offtd &FIE AVMESHAR

3 g8 # 72 rove beetled} <t ot E?ﬂ
T HQA nEAY ARd A3 ok (&4 FAY

ﬁllﬂ
)
)

W

1995).

9. A 7
At AT SR, Tl o] Aoz evE mas e st Le
PR3, 2N HATS Ae Lol A} we TE 2P0 g4 WA

2001 BARL] ZARIR | 9 ste, @A fEuEe AAGS AdT A= 3§
Qbell = 13339 & hAt7t 91.0—134, olF ZAol7t dHoldA FEE Ay FHE
T 429 (AF, 238, 4B a8 YR 4x9 (&2, EF5 QB
AEE 1AY ()it sgEdE AHEHE, Ak AA
A o43ke] AMF7E Qe el Al del o3t diRE # ,
& AT APTE W FE8ke] 4239 AT e, 20% AEE B2 s s
U B2 A4, A8 g FoE dge] YRE ded AHE JEdt 7
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oMdE 9xe A7rh A=A e, aFT FEE e A AAT LA FE
7t 2 A EARALH, SRR AEAEe dstd R 9Pl HEH
AV dgo] APH T glge] ARG Fajehe Hgd 219 AU gl
o, R Al A EAEA G AF&F AFL A9 AEHANeH, 4
g 2% ARUE EEeu 2E AH $A e 2R uEwEn. I
o Hade me AT o) EARREH, AARdE 229 ATFF EAH,
FAANA BHE T kel AT ARE EASD 2R FEE YUHoT Hgh
o Bolz B o HR AT AdHes ggert A5eFen A R
Ae Aeol s vdehdth ABAT 1126 ATE FAsdn, ARE A
Hom He FRoY, F2 H4gd Fud AFdn ol Aeol AVID
Aol AFEE 1229 AT7 FAHALm, B2 E Dol7} 1000m v
£ LA, BFES ATE 24 T 4D, HE4Y A4F ALD A5
4¥8e goj7tn g Aoz 2a HAtk 4 AFE AT I AT NEL F
Mol ALz Asel UFS §AFT N FE A gor, @A AFALIG
A9y e AFolt
24 AgHog ¢ FoF AHGgo=
AR "35117:1]—- EHOP "g‘ﬂ]ﬁﬁﬂr A ABAE AT vk SNl AelA wg
K n vk &, AR o|FE R 4
HE ZATC AT R ol 5 EH 4
£ EFe &Yl 2394 }‘]U-J A BAE AFAINA =i, Az S
THAES Y AFESE AFHH, {7lE 2L AT siEl
k7 AT AelAlE AR ol HE, 5=, AH
o B4 ot A& FeFdgs stA "ok
487 BF ALt Hdoprte AEE
= E‘r"*o}-]— = —.6& AR FHAog FRAZRFEANE FE AT TF
+ qre =7/ FF7F7F A4
gk = TiHE’%“%l AbESl BHIGHE AIFE ARG RIS wlEREA A ZAbE 87
&

AE 2057 A E, v

O

¥

it

(i)
rir
[

5_4.
O
N
i)
34.
0
o
o
i
i)
oo
2

Bt 4

Hl%&&l AA7IGED FxFol, nlEr, $FH 3]
%‘\C"’% 25 #A7lel A2 FAT 5 6101 FAF, BRZAY 5o 5%
%, FAETE, FBALL), ARIAN S EFFI ATl A

_g:l
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E 4-12. = Aol A A AskeE dEH AATAE (3 gt

!

2002)
Family name- - - -Scienticific hame (%) .
Graminae Elyrmus dahuricus (U2 2])
Elymus mollis (F18)
Cynodon dactylon (& &LCI)
Zoysia macrostachya (Z&C)
Ischaemum anthephoroides (A E22l)
/schaemum crassipes (2 221)
Cyperaceae Carex kobomugi (EEEIALE)
Carex pumila (EX2IALE)
Juncaceae Fimbristylis cymosa (BFCHAI 21)
Polygonaceae Rumex maritimus (S2-2]H0l)
Chenopodiaceae Chenopodum virgatum (H S 2 0L3E)
Rosaceae Rosa rugosa (&)
Leguminosae Lathyrus japonica (M2 F)
Umbelliferae Glehria Hitoralis (W2 E)
Primulaceae Lysimachia mauritiana (AN R 4=&)
Convolvulaceae Calystegia soldanelia (AU &)
Borranginaceae Messerschmidia sibirica (22 Xl X1)
Verbenaceae Vitex rotundifolia (z=HI12|LI2)
Solanaceae Linaria japonica (ol 2 =)
Compositae Ixeris repens (ZHEHEA)
10. 374
FTGE O A9 B} A EFHE FA0kRLE 27 L FE
23 B2 AEY MaRely AdFeR JMA Q' AFe A - %k%zli o2
A otk =3 A RA"E &TE ol Ao =2 A9 Fhteolw $47)9 H
AE 2 LEEZE AYsE A9ARHAY 8L frE drh oj#E, A
FARY ohie} 7L AAAHY WAL FTPolEY FUANE FHUNE
Azrsta A (BER)Y 2L AdAHEZEE SAYE £ FUAALE 235t 7
5 §2 AR ok £% 79 AAY Al e AR AR dadel
A% A9 FaE ATEGE 1 VIEAOY AT FTY AFA2 9
48 2 AYT BYHAY 5 Acke FAM A8 - FAHCIE U TR
A&g st (o138 9, 2001).
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st ZAEo] 78 AX vithe] o2 FANAM wiutEH o AT G
E s UehiE EE5F 8 722 vold ol wg n{3 AT EAS
vebdch, g A et SGA A FE3= FolAd (WM, ecotone)E I
Aatel thekdtn TR ofAAEY A FAE AFHET 53, AMA=Y A
A7igke] He &7 HEe] HAE 242 mwe ZY|, =79 AV, AF#

53 H489 7190l wa s dehbnE, 2%, oF, A, 7, A% T4

%, A%, TFF, #EF 5 UEW $BS0 A%y B AT FI £47]
g sl7olN RdTh old#

g, 282 EA: AAE &

@d old@ ATANAE AFYHAS SHVAAS F2sE 17 Bk

Nl
puich
o
N
<o
o
-4
o
il
g‘
lo
Je
o
Y
r o3
a9
S,
2
i
il
W

Wels 427 7ol oux

= FZIAEE P = Al&d ¢
T=ERAE; A4 o3 ¢, 2001)

5
o
it
()
I

st el Al g T W ¥ FELsEAAA 42T 5 UEE A4S
Lere 9ja) ol d wlohE W sbe W,

oy 7ty 59 g17le AFY

iz
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BEB)ZE osta A4 2OV FEOEY AgAd AdA Hed,

ol# g HLL et oy JA FREE J1L7E 7R Y Fd~FHY

o] FFH Fol A% Frath AL AeE f84719 HT7Y

golth, BTN dAe] 58} A5 2F R FH5F] W) KR FE
FFAED FRAAORESE) F B4 FES WuEA g3 AR #F
27 g5t BT 45 F5EH 35 A5F Aolg AT 29 FERHE
2ES B3, AE At HAFG A v gyt Bl sFde 4
e 944 E Bud o] BTEeR Bolok oFE dm AUtk A% Sol
itk 2oz HAAE $4 Wolk, BE W v Loz Fuschl AE Ho
255 BTA vt FOE o) Utk o#A GEEEd AT 5+ Qe 4
259 FFE €4 ALAEONL FEAFTA ws) 57 Hon, HFASA %
St FRIF Rl BrARe SaE Ba4 4BL I3 YRFe) AuA
Fe,

A3, wll SigdsA d44d 9%

sotete e AYRAN A2 A RES BE fdz Fol} T
Aote] AFEE PWE oty dEe 7use) uE U A9 Aoz TEI.

1. S3i<t

et FRE sHAA RA xR o2 AMAF 809%m, AAAH
1,727kme] 3fto 2 stde] ©dxFil, A EE ofF AHuh(s|dFAR, 2002). A A
Moz ZFpago] A glu LY Hwe Lo st ofy sfAA o] wE
oJZth Fagre TEAoZ Fukx U2 WTEgid ZHsd gz, B2
Eol Faets wiet HastA wol Jdut. EEgdE Fekgh 2w, g A
o2 o]l FAHHol Qlo} A ¥:, vt}

n

2
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Z 229 AV AT SRS SEAY Alolde ofF e wolu HE (HH)
7F 2253 ok (BRAHATE, 2001).
a9 2F F& g9 AFAERE A Aolrt Ak AFHAE FEA
2=

Focte] §X AAbe Fohx, Aol fdel W AAE FYBL gvac &
#ue 1 BrlAE FEe) Fgoz izt aﬂz%
dste WAL, o] AF7 4 FE5L TRHoE
3%, E, 4Y5, BIE, $AE, FNLE FO 7} ga9Ad. OF #

wXate JlgEe F FHALR 610had BT (F F, 1981). ©]

fof

2 o
2
L
ot
=2

F4ES vieRy gHd AL 9 4T FL ATE Fool viohe 47
H7)E HE2 4t dERos dAZ o ATE Fa BoleE e 2%
Ry FURNE B4t Hol YRBE o o4 EFFE B=EY )N

g 7l (BA)E T @t (Horne, 1994). Fai¢te] 71F3d= A
2%, 71871R/, Qe R/t 7R eE Ed%t FIgeE #4
haog FRIF & e sgte g e, 2 &L AR 53
o] #Rbdt= AL WFE AZolth ojFA wtd B AAE 227 A9
Rt ATt oo A8 ut - HYPn FHAANME FHFo] 2
= St & ol wE AMISgke] HEH WA E2Exgoh sHE ARAA
& 2wtsted], RS AAE Held XEH o o 2itHA Eiu

A, dldes 78R 2Ye A 226t He Aot
= o] wig Zm 2 AHd vle) qfEelEe Fo] HluH FoBZ Fo

=2

1.,

d

A 24ko] 60cm BEoln thF-E 25cm ©)EtE FolA AWM
Z3tA FEvh (FAAHATEH, 2001). FHLL "1‘7‘]9—} TE3A 7L sk
Hakar ol = HAd os) A= AW (2 ef)o] F 3 Ak

Bard HEo 4N AdRGY dFAFo] daEstd dHE HE AFRV HY
o] Wt or Fale AHReld FIH LI AV FAA B

woold & AFHo| e g s Asfetolt} gt s FEAdS ®Ae T
@o] vlkEn 1 FE7F A, ZHeEs # Agkd] FAHEFRFY o|dF A

E NEHGOR FAAY dAdAdo] HEFE A AUtk

J
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a8 412, 7|7&el seletel s

—

<o ausp 49d dsted, dFole B o] 24~25T, FE o

| 53 A 2~4Te|x U7
S 5~6T, ¥ 7T~-8C=24 <
@A 207 22Colt H F£AE 100mell F# s4lo] Mmite] A ol 2
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BYESE | 4D HHF A wose P = O He2us|

B wozued p sy A SHHH o menmm
( uesg ) wose L gam & =l

@ 3 > wEolnE o g O usaNE
> HER » ZLEARHN o zg € garha

A SUEAR P mEHA et s W B

-y 22 Rume
§ oo o wzmme

@y A
8 cuvel I3 aume .

19 4-19. UG Aol Ades quA zFe RAR B2 24 @
23X (ZdE 9, 1997)

sA= AT B9 & 6%E AR gon, duAgdgA AL B
F EEL At o5 A FHL A AF dAdE AGE #Ee JAa g
A wk b A F2 Vo e ol 428 BEH Aeolt} Adzs 19y
HA FAE FASGE E BHAAM 25y FEY AP dAE £E oz
A A, YL Tt Y, 4, TA FEZ oI gtk o)E B WA
=2 A3 A 274 4 (e & 5% FAsgTt (Davis. 1994). ¥4
Y AT AL wE Ade AANFH AlY 58 5 598, EAE,

Aoz AT, A AL FA A, FAHA Fadel AR Holo}
g eye ANA SYt BFA AF 490 G AAL AL A7)
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T o] B4 lﬂPJE]_T’_ Pk (FFAFATL, 1996). 53 A § Ad 24
of ek 7t el o el Bef, &3 ot wj§ chEFsr] gl ofA
7HA] &% H@rpddel AJiEa A ¢gem, FH g9o2E HrhHol AH
&7, ZAA A x} g #8 2 AR ofs Azt kAR FEEA FREHY YA

 EREA Aot ZAEHL ARt d4E 298 o
A, NAZ B4 deof, #FTE 79 Fo2% ARE ekl
, A AEe gdez & A7 A ff @4 HARNT gty FX
4oz ¢ AAG HiE AAZ M AFH AT ERY FEE AV
A7l wWEel 4 A5 MR F Fr g 2d AA F 7w
2 5d A4, #4 L8 mofo] AR oo gt wEtx B o
to2 AeA HAE A% AR BAN Bd FAS AANToEA
o AelA AAH AAE HAE F de g AtsaA

2. AHA 2 AA

r

§ 7 Bg HA S44F 23
I

AEA 72 222 AHAe] 725 4=
< veEtlz gled, QA H% =4

st YAHA FFTES zgaﬂ o
_,','z;

st7t *ﬂEﬂlﬂoﬂ U]R]T‘:- Feke AgH NEgHHLE BAFET
AelA 2] F2& sefsta HE4 AgHolAe T8y HAMA= Q%E_‘
242 g2 AHE 222 v (29 4-20). 5, A Uols 2& HEFE0] A
A, o] ME HI HiE @A 17 wEe, & AETY AAF %7«9’
o5 XA EE HAzxe AAF FHAE FEgL vFic)
o] A 4 e ALFH Qo] ol&Y F e ¥ %01]5 =
ket wEks AETd '%‘X%]El'(B) A Fd-F2 FADC), HE
"P&%(P), o] 2((0), 1yx FEER W AL AR £ A
ok wkef o] F 5709 zeEtn Eﬁ“} é F Ao Yo & HetvHe QA
% (mass balance) EEo o8] AFHoE FHAY. dotdoz %
2 tE FEge wls) FAF FAHIT Rl oEsrm= HAF T (mass
balance) Edd] o9& 7t How FA R,

W
[
offt.
ol

J r‘lo
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Be o de
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odk
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Ecosystem

interaction §

Ecosystem parameters
1. Biomass (B)
2. Consumption (Q) and Diet compostion (DC)
3. Production (P)
4. Catch (C)
5. Ecotrophic Efficiency (EE)*

2% 4-20. AEjAY Tzt AHA 2o AMEEE 7|2 o EHoeeE,

53], A 72 =9 (Ecopath 22)9] A% AeAe 7z 7t5e d9s) F
T o YA BHAE FAStY WA FdFze AL @dg v
, AelA 95 2d (Ecosim Ed)2 AHA 7 ZddA 48 255 nig
o2 o7 A9 At AeAd vAE TS ANEHALE BAgFET) (I
4 4-21).

ki
g
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Ecosystem

Biotic environmental components,

Abiotic environmental variables
(climate changes, poliution, ...)

Multi-species group

(Population (| Group )‘
interaction interaction

il

Multi-species group

Population "
4n~ Population
(R,G,M.F) ‘

W 421 A% AUAW JERAD VARRA 9@ BB 5L 4714,
e 7k, G 4%, Me

7} o dx] #38 (energy balance) =22

B Qg4 72 ZldAs ZE AEY AR FU9F FE] 78E ol Fk
ok 2 2F0 AR 2B8L g A Qs dgdTh

Ecopathe oA %t oluje} GAddE A& 4 gl vk Ecopathel A
AIE7 AASETH, 3EFL 4 AdA nYHA ¥x, vFEES A4 FH
AR 22 FAE,

AEA g 2l oF AgHoldE HAste] Walter ef al. (19979 #l3tef 7}
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2¥ Ecosim REM AREH = 7[EAS e T E st oz o]

€ Ecopath®] 7]£2] A ST

dB;/dt= g2 Cy— 2 Cy+ L — (M; + F;+e;) By ~====—~ ®
J 7

A71M, g €ATEE (BAF/AHAF v)), MiE EHo] 93 Abgo] old AAA
BAF, By AGABAT, e olEL, 1T 1Y% (37 = e B - Iolth
2% 9 F & A4%S veidsd, A dA §2 aF i 44 8ex

F oHA F2 0 aFe] E ZAR od wAd3 FE Jepdn, o] mEkgAe
Adams-Basforth®] ®E% = Runge-Kutta 4% orderel <& A4tz c}.

@ o3 RBETLE AdE, g5, HAF/AAZR, HIAFT L FolAN
(feeding time)®] ¥FF AU T2 &8 $ on, T3 oJd$E Fo of
& ¥MEx 9% 75t

o AEA 2d gy 23 1d
(1) NN2AAA (HEZHIE D FXAE)
O AMA % (B, biomasss)
FFzAY ZdzAbel ) AFH FAs AAEAG HE AAZ (kmd)os

Tt

@ RA4r#F (Primary, production)

AEEHAEA 93 7]
<]

% . Pg = Pn + Pp
(Py : FAXAYANE, Py CUAANE, Py : £F 02 £52% 443 — ©

- 238 -

IP:14.49.138.138, 2017-11-03 15:24:44



NG ARG AFH FH4E §F4 (Chlorophyll-a)
date] FaAEe FEFIE D4 A B O, AW FIAEFH

SRS
(Qua) & 73]

P = - %Q X Chlorophyll @ —--=====--—---==—- ®
Ao o8 At ( 997)

Q@ Aar=z/AA% (P/B) H]
AAFgE Aoz dE 42 AMstAY, 8Ad& (turnover ratio @ T) FAol
M= F& 4 vk HAgol# FF BEFTE AGAL shed F717F LAFA
= AIZE ZHF (49 AA Fd A o AAF vE ALl
(Waters, 1969).

TEEYAESY AF, Holdye 544 we 244 FEELIE(Calanoids
)Y 84 FEZEHAE (Euphausiids, Mysids, Amphipods )08 B F3}ojok
=

@ A= (B, biomasss)
| FzALY AAdzAbY s AY FAStE ARG HF AT (tkmHoE
T8}

BAZE BE B,=N,- W2 ZAHY, BAFL AL wE &7t Hsgee
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olt} 4 A ZE ol A 7k} AESE o] sk Aol Ak

[
P(tl,t2)= fth Wdt ___________________________ @

oz UEd F ok

QAFe Allen FHE ol§ste] aeZ2E FHo] bt (19 4-3). 279
AAE (NDE &e F A2 golq Nz EEA H= A% FA AAY F
Fe WolA Wz 27Hath o] 717 Fotel A4% Pre Ny(W~ el Btk
A 2AIZ) AR AAFe 7 Aol @ ARFE 9 o] YEs I3
4-3 & TN MFLE W] WY, F,

F= ﬁbpf: ;Zm‘bm Wipr— W) = AWz [ NAW - ®

A = N AW o)m, DV = W golmz,
dpP dw . A
o =N s =N-W-G=B-G @
ojt}. whakA,
P=B-G - ®

P = (Bt+1_'B:)+E,¢ ___________________________ @

o2 o7|A, B AAHeE g AHFOoR E, = (Nt—N,H)-%(W,Jr W, ol
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© Aig/ YA = (P/B) Hl

BAEFE BAFeE e "2 AdEAY, ek E (P, B) F el R &
T AF, EE oFAERAEA A8 AEEAAE £AAAS (2)7F P/B
#o2 AEE 4 vt (Allen, 1971).

@ ¥4/ AAF (@B

AA AL (/B) Ble Y @9 AAFF o) AAFoZ YHEE B4
of es T ANE QA% QL PAF Bo2 e ¥z, HEIF THEE
o) YAFe AEPEHN 2P

HolzA & AETY fd-24 BAE Uelde A= DCGT AR 7 4
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Q.
o= —i
DC;y=
k
];Dcij =] —F————— e @

of.

o8, oA7IA, Qe AE i AUWT FHAFL, Qyv TAA I 5] 4449 H

43 jo Folh.
(3) A5
ANEES A%, Holgel B4 wet 244 (HEFE, VAT (FEFe,

2%
FATHLER ), AAF B), THEAA (FEF, oddR), 287 HY2YR

@ AA = (B, biomasss)
A FFAIY AH2AL e o8 xzAle o8] AH FAHT G MAAAT HT YA
Z (tkm)ez FoT

@ AA+EF (P, production)
TEESHIES 24 Py FLs.

@ A=/ AAZE (P/B) H]
ANFE BAFoR Wi VE AAEAY, % E (P, B) F shute] FA0] &

A A, ERAATALE 2)E AFEeHA,
N
P/IB= 7= In( : ) —————————————————————————
/ Ne ©
2 za9n
T OE Puos BRAEE gagel AT BAYE 424 A% aem A
HEG oot A Tedoz 2R = g
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A2}

Z (Q/B) H

ol AT #ANE AES] B
P/B = T/10 (T :

annual mean temperature, C)

offt
i
i
oft
1
rf
1o
%
3,
z
o
i3]
it
e
)

® g% (C)

dAzALel 8] ojFd o]FE ojdd ©

FaT

(4) o7

@ A A& (B, biomasss)

) Fz Az
gy BEAAAE
(t/km) 2.2 T},

@ A% (P, production)

2/ A A= (P/B) ¥
*34 < A
e B

oz Agd %

zAbo] olshel A3
olgste BHHoR

g 5

e 2 Ui "2 AakeA, el &
BE oJgAETAE
21tk (Allen, 1971). Allen (1971)¢] =& HIAAHE 7/FAS A

AR W o (B9 tkmYyr e

Aol o3 AUAH

=
2
2R 5 931, A9NAT FT AAP

14

3.

F ave #3o) #
& @7 P/B

g8 ALHAA L EABALA
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482 olgdte BeHoz

==

l

oz, dwAon WAL FYPH PR 4

A" & Uk
4B — N-(GW =N-W-G=B-G
P=B-G R R R ttaiats ®

P/ AAZ (P/B) WE AR e

Bertalanffy 74l 729, Bgo] A%

me
2 b
v
Rt
> ol
L
ofl
A
13
R

(dWdp< dW —HW3 EW 0| B2

dP -3 -5
= N(HW3 — kW) = NW(HW 3 —k) (HW 3 —p)
=1
P=B(HW 3 —k) ————mmmmmm e ®
19}, wehA
. _ 1
P/B= HW °*—kFk
1
(H = 3KW;3, k= 3K, W,= Wa(l—e 7" oo ©
oz AT & At

¥ KW(M)E Ve B,

Roberson A &2 74 W

Gompertz A4 3¢, %‘I}/ = KW(ln W, —
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P/B= K- In(W,/W)

(W, = Wae % ") —mmmmmmmmmm oo @

TESHIAEY 3 WY FTAE
® &= (C)
AgzAtel] 93 JEH oFY ojgdd VETF AT ¥ (49 tkmPyne
T3},
(5) vrtHA]
@ AAF (B, biomasss)
EAIZAL Foll o3 2AME AYAA T HF FHE Foo AAdwAG Fo

AA % (9 t/kmHoZ T8}

@ A (P, production)
TETHAZY A WHY T3

Q@ AAF/AAZFE (P/B) H
ol AT Aol o3 FAE AR BAFE BT AAFoE: o] 3

@ 2NYAAF (/B) H
$SEYase 4 i3 FYaich
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6) JLEAA (XHEE
@ XA = (B, biomasss)
AU ERAF e BAZRAM g3 AHd A

o2 T3}

% (P, production)
B F4 U Fdeiot

@ YA H/AAE (Q/B) ¥
FE2EFAEY 24 g% $Ls

3ate] HARAT FF AT (tkmd)

® =Helz4 (DC)

TEEZFAEY FA WA FYs
® g% (C)

HAGzALe] 3] o]HH o] ogd WAY HF JgF (Y thkmiynE
T},

Aellx d5g BeA 22 Z-¢ Hol A& (food web)E & AR Fohg &
Zez o]Fo] A, vaF E%J"u‘i?l Ade] AAZ 7E ndelr), zF gded=
AE F7+ MAZE 4o AR A=l glo], HeldAE ¢HsE AEA T
MAZE 54L& Bertd ¢F g5 2dz 243/ Ik AT 2de =
e Aol A5 FryE dagich $4 g A2 AHE 54L& et
A3 AFT AF S T AFE, AATE T Hofdof sy, A7lde IFF 4
Z e w2 £4o] o] R} (1Y 4-23). ol A5E T3 TEF A
A BdE 08 E&4Ud AFEE AANE Zold, &4 24d ©E FHF+LY
(Carrying capacity) B7}5 £ d9H 2l A Aoy = AYH FHo O
A Bt Fol o] FojHrt
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3. AdF 2l AA

A Wl 4 ARl @ AL AAFY LB FANE IS PES
1 olml ALsel AEHT AUtk olHd WSS oA F s 2FeE
%, A4 zAe 9% IPFA 4 PAF |AAEE olEsE HPHY 34

2 2 794 o F i o AT 34 nde B Hirh

o3

4y

Ecosystem

Environment

(E)

Recruitment Natural mortality
®) M)

Growth Fishing mortality
S) (F)

Population parameters
1. Recruitment (R)
2, Growth (G)
3. Natural mortality (M)
4. Fishing mortality (F)

a9 4-23. MAFY F2& AT 2 AM2EHe 7R g e g
sl AAe JFAEFS 2437 93 G WHL A FAH 93 7
Zto]l ZAL AAANAM FAE 9] AT oFo HELEdch AA MAHHH F

)
FEFE FLOEA 1 A9 AN F4FE FHL & 9ok 5,

N

B=D+A-W-———=--—-m—mm——mmmm oo ®
714, B= A% D= HFLUE, A= AAEA a8ln WeE HTEFo|o
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d%HY o8 d¥d ¢ TE, 0AAANLA S, AT £ GAtdA =t
JEAes Yo v, 1 md4e gow 2o
o (F,y+M_ Gij) _________________________
Bj= Cj Fyll— exp{—(Fy+ M- G;)}] ®
MGy
B;= Biiyj+1exp(M—Gy)+ Cyexp 5 ) TTTTTTTTT @

A= caAgAEAT, M2 etAAABA T, Gy
FEolth 7P A2 de HAuE A Wi AdFS 4 ORFEH APTARE
o]

Agsred £48, o474 FHA A4S 1 Adsl AdPeld] WP ARE A
g3 4 @2¥E 2 Ade) A4F A8 BT ALFe FYen

4. 533 ReA W 7153 7HA FJot

FAE A¥H Be 844 5S40 wg g AdA 72 dEkdo A
Z1Ee] BeA Tl 9ol e HARH SHo2 ik 2y A7) 5
A2 gol g Fako] thA] AehA FxE thEdst vk wEd F3EE AEA
NNEAE A AEY 5 AHATERE 71EeR § #¥& Aol & Roluh
FAol AMHste AETE AEstd 2dd AAE AAZFAsh} FAFEYH Fol
zfol g Hole=AE ddstE Aol M} Fastth dAZA YFL e oY wHE
o 4 F¥E€ A AW VEeE Add Be Aol FasT, oHT FE
ez 7o A ABE THLE ATHEE Aol

Ao 22 HrpTA2 7 dYgdAd dE% 2 444 A8V a7EHT ol
S A i A7 A71% A== A 7
AaE 719 AN HA !
Act. wehr TlEel zAtE FAY AR JHAE FE FAR 734 FA A
AEE SFARAA FHE AERE AT AFE BT FAAZE ofv] A9

&2
Fd
30
o
A
Iv)
[
I D
e,
o
2
=
I‘Q{-': ol
iS4
4t
o
2
o,
e
o,
o
o
i
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O

WS §49 o= dEnE B Ushta dok AR AR 4AF Y4
oA A WA AT S 28 274 AWAANA 493 B w g
G BeA A2 ivertory 97 A oA A5A AW A7 FHHol
oled A7 F4o| /e Ak

A5E. AFAZE7IHe A4 Ad A&
1. A&

AAEA o AHelM A gAEA ZHE 4T RS Eut2A AT
A AT QoA s nHEEol & FE AP B0 97 A &
7172 Aeolty, #idFA, 53 fHuHY A AR FAHE F e
Mol dakel] g TEAIL, F{ o|FTHE AT HHHAE L AFFE, FTY
FAdEd Tl AeA Fad e Foh (2 1991). =3 &4 I o
gx ZF7+ FX, A LGS FE= 29 Bo] neHojok gt (Snelgrove,
1998).

S A dAEA AFRGoA ) AefAE shofale] e o) J xR 24
€ AF =¥ 47 A W% euEe, de"l FAd4 93" HEHE AF
AEE A FXE B4 97 AEle o FuedAe dAsR =24

Abd (o, Mgtz UH%CH 2 A AFeA 247 T3 deeA 2)eE 2
= FEA A Ad l%ﬂi Holgle], x4 & B EAHc =& H
of Az Ut ¢ 7é—°r, FA &4 NG9 AHA ATE uFe2 24 A F
HYgd 58S AHste] sX2 24T Aot "}01 At

o
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2. ¥ 2 AN AFRE V15 AR DelA =4
7 HAA %8 ket

dstaz ke A9 F8E Hgstr] fstds 4

3 HAET} o] Fo] Heof g} B AFelA A
Rz, olEe ERHIVIEC He FHL
A E, ﬂUiE]“‘*)Oﬂ gt EEHALY AE 29
%)‘éc’ﬂ g8 FAHEv Fue AP AY
ZAeEZN AA 3 gEjE RS U}

P
LN

C

i
_Lorl!’
I
=
A
BN
Y
2
=2
(i
It
)
]
!
4
03‘..

(Frey et al., 1988).

Upper tidal zone- wetland, mudflat - Brachyuran zone
Mid tidal zone - muddy sandy, sand flat, sandy mud - Molluscan zone

Lower tidal zone - muddy zone - Holothurian zone

224 BHAA Yol A Aoz Zzte) 24 840 B A

ZAsE Ao guA vk w2y £¢
g A8 SRl Ut PRAR
e fEstolor & solch

A gAE FHHA BT ADaA e

AANES A Uz AEUER FEr, UEA Fol tﬂifﬁ“]lﬂr
olgd AdW FELETF 5% oletE FABE AHAA A J_/‘HOﬂ A
Aol oA uz, FEH s fFrYol o|FojHoF & Aotk EE %-’F%JO]
A& ZAME MASAL o] BF BEL Ho| FAA FHHor AdHY

ol v td ¥de vEedd.
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@) FFAG (Hd Ad)

$7 Fo 42e BTt A9 ga, 2R fF0 e sge] gHAL =
Nede T A FFo| o]F] A & Y& ARE 2AE A A
gEg Ude 39 4E i AF4 HRoR Q3 $EY $43 {30
Ho| Bgo] o|FoiAE Ttk kA dﬂlzﬂii Mot 74 zhe] Aoy
B7olA% M4 FHo| HF BUSHA 718 Ba Fo| Lok &3 ‘A
Ttk feURH Fol BFE SRS BElE g FE wEEy g
o z24A 2R 2R $EF 283, 230 AE4Ro] FRE H9943
gatelof & Aotk 1L TR AAH AEANE AusFoz A we I}
AE wolh 4d 4F Gabel AN GAT A% Y RS AGew PHn

e,

o,
st FAM 7 Be AAe vEhlE A gl & ARl 200-2404)
e AE AAg BT = 299 A% BF A59 %
78‘ (o]

2L
ofl
o
A
-_cﬁ:
e
L
s
of
&
o
2
=
o
L
[0}
o
i
(2
flo
Y
!
L
£
£
J}i
e
o
:d
gt
tlo
o3
-2,
~
2
ah

7l Eel F71desE Ud HE48 HEEA 2d8 A4 AGd FaE
Bda gt of B9 YAl HAHIRE #& wEAY AEE wEE 4= &
Fol 71&9 :4@4 Hzhol]l o) oHAAERZ AE MHo]l E7HEHA Wil

4 F5349 Ak A4E)
2ad A X= 723 243 29 d4 AT ol F$ 2 Aotk AH
o &

of Wa&Z ZFo] long-shore current, rip current$ < 12 5 AR e, FEA 4
s w g Qlekg s Ho[xqk 17 EF oA FAdgt AFFHE AFE + AT
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o

C_xﬂ'

64 A% 3o A4 we 48 ANEE
442 B AR So Ag v, 449 259 olF
2 gAY B AE RHEAANN Holg Ao
)7 ANet7] Agach SuedA 7 HEAR WA AXam e,
F2 BFHNFUNA 1-2m obd) Aol AFH 276 we FHA,

l= sgolth Adurks

o o

Y

]
Wo| 2% =74

-
! L

N

6) Y (A Fe)
4 F AdYT T 99F edo] Fu, dAY BATFRE Rl
gage Ase 2o A9 AR Mg

Aohm, A5 AHEE TFA A0, oA BAAAE Aol A AN
o AAAE AFSA Ak HAT BA NYse], £aote, Frid
e @99 FFHL AN 9L @A %r—} e g

R
| 2eta gom, AzdE oyurte H5u4 B4 7

o|FolA1 glov, AF B3 T sl

S9 $7 AAHQ ARE Fol g FAolth A Fo} A9 FaAHe 949
WA Q99H B0 AARL AW 4F A4 dzs 8k 27 4 24
A4 714 BT H3}E Bol7] PAAE ALE Y 994 AL B A
4% F Pgol @ & Qo

E949 B AYAE 85 3P4 9% A4 AL A9AY 24 P
42 v % oo
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D) A4 4 7Hd

AARQ Aol A7l me Ry 49
2 AR M S £999 AR A F2 5L 1
AFERE Ado] AFET ANFEALL A2 §Y, 569 Apo] Ao AFs)
o, 79 f4 44E 5% FA7 1990 BHA £ Fshs 790 H4%
Q A7l e £FL TR AAY & Yb Aade] AFHo op Bk
s o] A7l Frkrt AAstel el w40l ARE Avjolth AAZ AAR
ANE oA Qe AE F A7) wER AT gre 27 AAA 4 9
F7h ANSE Fe melm Qok mad AW AT A ALA ] AniAsel

5o F9FH FFAI Fol 2A H$ Ha sk

Betd A5 §EF Aol L A%F g 28 72l DAk A,

= A

&7
22 A71e AR 99 olF &FFHo AV FH 2 GAANE AXNE AL
Aergth AEH BE V1Y A YEFOY F2A B A4 &=
ook 7] WE 2E FAZRAL ZE AFAAE Ho)d MEAo] FHEAL

o

e

>

ol ox
5

BN

ox
I
4
pac

)

713% 5 4 <

(2) 948 A& 74

248 AWA T4 2 44E 3UF A Hed F Aok feuRg A9 &
Ng EG F4F Fust AA BAHY 0%l fAGD Ytk B FH 4
Fe Z9 AA 298 AA%D Yok TEG A4 G4 0% AR A, 59
A B JUEATE S uF ARl A AWAA AP AE Fo
HEAE 248 5 9% 452 P4 FUT 5 A= 4TS AR g9 o
9F FE AL BT FEAA A B o|FojAL g F, BAF BE
obd A4 Aml AEHT 9of, v B4 7-84 Alo] FFW FH AGo)A
AZoz o 2-10 mmd A7t FEFFE ARt B ASE FRANS 5
FEFAe FRHAT Qe AY AQRAe) gFey] Mol F2 /W 240
i 99 WA AT AR ALHE 1 £ e Bee qF 00,
A E AR A% vgel FARURE &Y FE B 277 2 10-20em
& olg@tk ol BHL ol HITANY BAF B ojFlq 4¥E A
ROE 10cm )3 wARY A9 AREo] 10%1F2 B AELE Bz 3
AW 2E PR AP ol4stE BHol B A QY B I A
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Z}"Ezﬂ %fH 24 7]2}01 5"3_7‘35 Aeg e gt HhH o
7% 15-100A1Z/4 8] 23 Aol #A|so] H@g sjefde] L7Eh

o
A
i
_ig

2k A A =4

WA ZAole Weo WE Thdd BE w9
A% AR AUA FEE dHr] d84E E
oY AEA A% BRE 3599 ABAE AW
4 fo4e Bugrl daMe 159 oael Aol kg 2TUY (Reise,
1984). WebA B QFOIAE ATThopy Roksh 4E AL Bobl W gL
Bk

e _13:.
)
&
S
o
2
il

T g0l 74 ARGl =2 JHHE UWEUZ e AHCAA AE Y, F
d A4 FE2E JdEhde a7 Weko] A At AE
o 3

3
g $X87] 9AE SA HEE B 44 SAelA T, §4
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E Agoz H;w 71%@ ?—/s;faoi thek
NAE & A BAL 2E f';HO—E}OM £ AFANE GAGA 249 FLE @
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S
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X FA3 WA, WS BF AY FoE 4& g'ﬂ fads ze 7}%1% s
gtk gt Jod AAgAE S UFE Aoy E vk wE FRAGL =
& 4vd g AUy, ¥49 BTG SAAESG HYATo EAD F4
oz s 4EUepde W Ror], B4 w9 W4T AELe e g
2 A FA A

9A #x 244 AF Bde AAF AolRAe T AWA T4

(ECOSYSTEM)©| o]F AR E Aolt} =, JRZHE F/AT A4 o] AEAL &
EE F8 AE MY 72E Vel Aot oA AFEu Akl %
d

TH #4 WUz mE AHA AN HAEEe 2dd e AolE RolAv d
159 ol 7|7kg a7 dY mEtM A&Hd RUHHE FF 23 - oF

Ak s, 75
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e
)

23 #2& A% shaHEdo] WAk T Aot

Aed. dAFA A =4 2=9
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Trophic Primary production Podl of detritus; Consumption of
decomposition biomass
type
Exposed sandy  Inhibitied by unstable Small, irregular interstitial fauna, some
shore sediment import; oxic large scavengers
Beds of High in phytoplankion, Moderate to large, Large suspension-
suspension variable in benthic accumulation of feeders, particularly
feeders rricro- and moroalgae fecal material, bivalves; few grazers
variables import: and deposit-feeders
oxic and anoxic
Mud flat High in benthic Accumulation of Deposit-feeders and
microalgae, allochthonous algal grazers
occasionally drifting deteritus; primarily dominate; often
green slgae anoxic small (nematodes)
Sand flat High in benthic Variable, small import;  Grazers dominate;
microalgae oxic and anoxic large deposit-feeders
Seagrass bed  High in aquatic Large, variahle import; Trophically very
phanerogams, axic and anoxic diverse, many
benthic and epiphytic grazers on epiphytes
microalgae
Saltmarsh and  High in halophytes, Very large, high Trophically diverse;
mangroves variable in benthic import; prirmarily often small
microalgae anoxic
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(Asmus and Asmus, 1985)

Tidal fiat High Hat Grass {lat Sand {lat
% submersion 17 33 &0
Gross primary productivity {P) in /02 m~2 a-1 332 1034 321
% pytoplantkon 0 2 22
% benthic microalgae 100 18 73
% seagrass+epiphytes 8] 80 14
Community respiration *in /02 m-2a-1 130 540 180
P/R ~ ratio 2.55 1.91 1.78
Net primary productivity in gCm-22—1 of
pytoplankton 0 8 28
benthic microalgae 120 67 20
seagrass+epiphyles {40%) 0 167 Q
Energy flow through the macrofauna in gCm-2a-1 35 85 69
% through diatom-grazers 74 85 71
Biomass production of macrofauna in gCrn-2a-1 10.3 28.4 20.5
% of hydobia uivae 80 B85 43
Production-versus—biomass ratio of macrofauna 1.03 1.6 1.85
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¢t Fa AAEAA] B ZuH
Az 2 wddadel tE 47t
FE &AS B8 2F AAX GGy Fdd B

SRR
Fo] AR ez A3
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A

P EAFE Tolrel Aol FAEZ(flyway)E WE IS ol F3 7] " o
9 B35 AHIATE A3 ZFAGAREHE (Wetland International) A+t
o FFul HE UEY oA BE HEY 183 28 787 BE YEY
30 EAE ZASY FolAol 337 FAYHES Zasta L.
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p =9 A 2/ AR AT 4F HHS Sl FXd dE g FHs
€ dA% AT, §4 A4 Z2FA A FAXY dEE B ggre 47
7} o} FolX| 3 glow, £33 gRYoly AYEARZY Aoz 9% dT7E F
A AFH AF o]FAqA

3 Ned Bx

p 24T dAEAY AHAE AL F5d EAF M 7159 #3} 7lE g

P St lol MAs= EXES tieky =)
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P A AEE Y 2/ B4 AT
D oixd FA §% 72 9
i) siet Ad: 4 &
i) et AFE A FH- AR, 23X, 55X (A 39 marsh, peatland)
i) s 7 9 T4 FA- water(deep, shallow), marsh(salt, alkaline %),
tidal mudflat, swamp

v) 9ot F g4 74 FA-FBA (= 9F), AcA(water, marsh )

2 &7 #9%8 =% 74 2 AR, A7) 24 P2 24
3 Y 25 M4 U5 A7 ¥E 2 ¥w
H #9427 A9 AgA9Y BY A7

P &2 FEE A 2/ T£F HlA AT
D &A 9 ¥ A4 2F 4
1) 3k Ad: HaF, 927, 297 F9 HolH (feeding site)
ii) ek AbT EWAIR, Avdr]z|Fe H4 A (breeding site)
i) ¥ T 9 (shallow water): 28§, 147, SE7F9 =Holg
v) &¥A(marsh): 718 7]/, FFWF, FA5E 27 (warbler)d] = o]H
v) A 29 A) (swamp): B E 279 HelE B WA
vi) peatland(fen3} bog): £& 7, ZAE 27 o8 2 WA
vi) = WMRR FRIIF, B85 HolH (94F), 71¥7F, L8 FY Hol
B (A%)

2) 27 4 A4 A4 va 47
3) FA fF¥E 2F A, 44, £ 59 43 g AT
4) 84 =% w9 749Y 34 4F
5) AGe] @& AA 2R/ P9 o
-8 A, A U“-l dAA, Bd T 18, AR Ao AT
6) ¢1zte] 7Y BE, F& NHEAFH 3 T dis) dF

p 54 8 259 Hol A4y EFE gostn, 2FY 44 JF B4 F
g dFsta, A7IE HEE ol FgeEA A FX AHAY Z=g FACd
F8 7EA RER F43d.
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p &4 FEE ol Ad 2A
D &4 % 8 fEd 2% ol A o
24 "HolA4: marsh-AbE3 4 E(Scirpus), shallow water- 4,
=44 HE
i) AN FH325F AU mudflat, marsh-AA #Hol, o|ojdF ZF
i) o} A9 deep, shallow water-d<H, 3F4 o F

v) 2 9 ARSE Y swamp, marsh, peatland-$1 A&, 385 AulF
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ii) ¥ olH (feeding site): mudflat, water, marsh, = %
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iii) M4 A (breeding site): sand dune, marsh, swamp %
iv) ©]%& 7 2 (migration route): A8k
2) A 89 A 27 A4 37 dA-UgA, FEA &9
3) olF(migration)d &9 7+ 71 = 24 7] o -
4) & A 24€ A #3824 §7 274 A9 47
B) &7 M4 2 A1F{e FEE AT 34 &L 8¢ A

P AFFRA 2AS 5T 2F HAA e AF
D SA #3832 2/F A4 874 249 49
i) 3¢t Ad: FAA(roosting site) &4 - AF FGEA, ¢dF 44, 4F
d(sand dune) &4.
i) i A Holy 9@ AAA 24 - WS $XE AF 359 marsh 2
A
i) sh7 9 FAA 24 - AF A tidest B 5F) 9ol HL mudflat
Holg 24 - SWME ZFYol=
AAA 24 - vjF A2 9 9% AL marsh &4
iv) ¢k 9F X HAA FAH-=3 M=% Alold] marsh, swamp F£A.
2) 57 8 ol & 279 A, &4 dA 51 24t EF
3) Zt#H Rl J}F 4, marsh 24 F, 27 794 A= € &3 Ho| A
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AR 2% AA 715 2 4= 29 A=
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T AYA T H5 g HolFAHE AFE ¢ e VIHE A
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Restoration Designing Step
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Estimation of the timing and period of successful
restoration by monitoring restoration process
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7. %4 QAFGAEA7IHAN A=A Ad A
7t A4
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= It A5 S e m
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FEAE Aste AAAHA ] q€S ?37]5 g}, ol MAse AMF

€ FEGRE)0l 7 W2 e S FIAAE MAse TR HZ *M%.l
E7F e, f&o] Blud =i Fudge] FRe ol 7 FHSh
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24%% AAS=d, AA AEe 83% < 1,980k 7+ Aajere] EEE gt
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# 5-6. £ dAtsA FF AARDH (EEFAT, 2003)

A oH 2 G 3 SH 4
O StasK =[O £EHEX 2 U
AR = riparian wetland 2 sMAS
coastal freshwater [glotArR S X -1 6
wetland coastal dune wetland of etz
o B Bl
mud beach
I 2H ol BI(AFED)
Syl sand beach
beach Z2AH/ELH NECTET
pebble(shingle)
beach
o gl Bl
e S5 rock beach
coastal saltwater X5 EEXH HHe e
wetland subtidal flat = EF X
XM oHy = oY (mud flat)
(o)) = MH(E ) =gHg
S =PN intertidal flat or tidal [a Ffjior=
tidal wetland flat (sand flat)
TA/EEX 2L
supratidal zone/ HELIE S
salt marsh AMAE QF
g=d 8% A
freshwater lagoon sHTS
A I~
Igggoon brackishwater 2eA
lagoon
) Iy 45 2
SHer J)ja=&A saline water lagoon
coastal X3
braclzkishwater subtidal zone AmelEes
wetland o oro &
_ o W EE_L HH2I 22 E
0*? intertidal flat = 2 £
estuary or tidal flat ERICEEER-E:
=g | PO H
supratidal zone sHT=
EXN
S0 I AT subtidal zone
o &t = 5_?_[- JH EH
coastal d inter’giiarﬂaat
brackishwater delta or tidal flat
wetland A
SSH ot
supratidal zone
S
reclaimed lake
AR=r=\| rie=-DN! 2 A2
artificial wetland land reclaimed (HOIEHA)
& & (saltpan) HMAlS
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E 57 v SeA % AN 49

e A SHotd | |X® | SAMR | AZder | - ud
= {km) (km) (k) } - (km) (km?)
Aol et 5256.6 | 2,458.2 | 2,698.3 | 1,098.1 1,986
H5H O 5594.9 | 3,143.4 | 2,451.5 408.8 407
Saf ot 428.1 425.8 2.3 122.4 -
HES 262.9 200.1 62.8 1.8 -
A= 11,5425 | 6,227.5 | 52149 | 1,631.1 2,393

# 5-8 Maiet Ao g Fftd A%
e Cseraa) T A (%)

e 53.56 4.1

s 10.90 0.8

e 3 2.20 0.25

e 6.00 0.5

HED 8.29 0.6

N 2 7.15 0.5

Mt 23 274.87 21.1

== =Xk 517.33 39.7

| 2 e A 24.50 1.9

OFAFAI 84.50 6.5

NEAl 16.70 1.3

2 I Al 25.87 2.0

g4 Al 152.00 11.7

OF&HA] 7.00 0.5

S AP 113.00 8.7

2 Al 250.90 23.1

Mo A AEA] 176.20 16.2

=L NEZ 76.70 7.1

I 242 50.00 4.6
EfOHR 530.80 48.9

- B AFAI 102.10 33.8

o 2 Al 36.60 12.1
| 2l nET 74.00 24.5
- Sorz 89.00 29.5

ST\l 71.40 3.2

N =l 15.20 0.7

ﬂf.’_ff 2okR 220.30 9.7

=TT o

e B 20.60 0.9

AT 199.15 8.8

| AlgHR 1.734.19 76.7
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13 5-13. e dHea s

cuE dde FEYE EES WY ¥ 599 AAD sk o] fAo 448
Az 2955ha, A0l 985702 28750ha8) BAE #7b Lol o F £ 406744
25115ha, =4 870704 24787hadl Al A5< A ol =& thRE 10ha |3
9 AfE dAo -

i3
AT, 52 =" I 332 Jeld %
o] T

ToE %}Ea}ﬂ olth. &hA q
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A9y Ad7 Agd a9 2 49 992 A AR F5-12 ¢ ¥ 5139 2
o, %‘?ﬂ | gk FREA] AAH FHHA Pl AAHT] AR 1997 o] F

S ] WA 7289.1hagl 21.6%° &3 o).
AEA £ #3848 AHRE ¥ 5-14°] #53 uiel o] $F o2 390.7ha,
=22 12.1ha, ﬁl?é{ aE A8 Ao| 1136ha, 182 7|E & 52 285ha’}
£EA8E Ao2 YeEych ddd AdAd %L ® 5-169 AAstRoH, A
A S48 4334ha F 364%%] 1,577ha7t HAX YL Bored xYgzdL
17579 4ol AEd A9 AZIFL2 % 5-169, 28z Axd HEH XY
ARG 7 5174 44 FESAY. ol o2 RE 19974
)

5 FATEEAC] HAFHE
F 1577ha8) E30] ARFRLH, I, A T B FEE ARHUSS
Q

N
e
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¥ 59 @A Fndg E¥ 8% (2$): ha)
| o REA(RA)
YRR Bk s ER-bL HE
x| oHE | em | WE |+ | me [+ | ws
ha | 8% | 102 0.3 6.8 0.3 9 2.0 8 2.0
Olgt | = | 595 o1 51.5 2.1 64 65 | 55 6.3
oha | BX | 926 3.1 81.8 3.3 48 | 107 | 42 | 103
Olot | cu | 6159 | 214 | 5479 | 221 | 408 | 412 | 359 | 41.3
sha | SX | 886.7 | 80.0 | 8549 | 340 | 247 | 551 | 225 | 55.4
05t § o |1.212.2] 422 [1.0563| 42.6 | 440 | 447 | 391 | 449
oha | SX | 6544 | 221 | 607.1 | 241 9% | 214 | 9 | 222
05t | =g | 34490 | 120 | 2819 | 114 | 47 4.8 41 4.7
oona | BX | 4738 | 16.0 | 4125 | 16.4 | a2 7.1 29 7.1
OISt | =4 | 2503 | 87 | 1724 | 7.0 20 2.0 17 2.0
sona | SX | 1169 | 4.0 75.0 3.0 5 1.1 4 1.0
Olot | o 1210 | 4.2 97.5 3.9 5 0.5 4 0.5
sona | BX | 2581 | 87 | 2272 | 9.0 7 1.6 6 0.5
OIgt | ox | 782 2.7 782 | 3.22 2 0.2 2 0.2
‘ooha | EX | 1538 | 5.2 96.2 3.8 2 0.4 1 0.2
Olat CA _ _ _ _ - _ _ —
fo0ha | BX | 3082 | 104 | 150.0 | 6.0 ) 0.4 1 2.0
0 1 on | 1930 | 6.7 193.0 | 7.8 1 0.1 1 0.1
g% |2,.954.7| 100.0 |2,511.5| 100.0 | 448 | 100.0 | 408 | 100.0
5|
A |2.875.0| 100.0 |2,478.7| 100.0 | 985 | 100.0 | 870 | 100.0
b 5,829.7 4,990,2 1,433 1,076
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F 5-100 A, T T SA, BEAE EAEE (291 74, ha)

- &% = =B
S| e bl
a4 | ®E O gms | BE | gMs | @® |

G2k | 41.0 | 3466 | 7.0 | 89.9 | 48.0 | 4365

%El/ 79 | 60 | 853 | 20 | 439 | 80 | 120.2

s | 350 | 2613 | 50 | 46.0 | 40.0 | 307.3

GIJb | 112.0 | 769.8 | 10.0 | 444 | 122.0 | 8143

zg | #2 | 70 | 683 | 7.0 | 273 | 140 | 956

S | 1050 | 7016 | 8.0 | 17.1 | 108.0 | 7187

2k | 7.0 | 4802 | 20 | 139 | 9.0 | 4731

s | g% | 20 | 2790 | 1.0 | 118 | 30 | 2909

e | 50 | 1801 | 1.0 | 2 8.0 | 182.2

50t | 259.0 |1.081.4| 887.0 |2,355.0 | 1,146.0 | 3,436.4

mu | ®o | 870 | 689 | 79.0 | 275.0 | 116.0 | 343.9

Jbs | 222.0 |1.012.5| 808.0 | 2,080.0 | 1.030.0 | 3,092.5

ol Jt 419.0 | 1,657.1| 906.0 | 2,503.2 | 1,325.0 | 5,160.3

&3 | &% | 520 | 501.6 | 89.0 | 358.0 | 141.0 | 859.6

JbE | 367.0 |2.155.5| 817.0 |2.145.2 | 1,184.0 | 4,300.7
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E5-12. kel A9E 91 2 HEd 8% (25: ha)

(] | amad | B 7&%—: CEE

| Rl ks 969.9 1,144.3 610.2 4,565.0 | 7,289.1

‘97 i FSREES 281.3 142.4 65.5 774.6 1,263.8
H & 29.0 12.4 10.7 17.0 17.3

A 688.3 1,001.9 544.7 3,790.4 | 6,025.3

‘98 FSRe RS 46.7 5.3 59.8 54.6 166.4
ClE=3 6.8 0.5 11.0 1.4 2.8

o E O A 641.6 996.6 484.9 3,735.7 | 5.858.8

‘99 & o = 1.5 14.3 1.9 11.4 29.1
HI 8 0.2 1.4 0.4 0.3 0.5

HEHHH 640.1 982.3 483.0 3,724.3 | 5.829.7

‘00 B & e A 42.0 29.0 9.7 38.0 118.7
Bl & 6.6 2.9 2.0 1.0 2.0

AR 598.1 953.3 473.3 3,686.3 | 5,711.0

H BIE e 371.5 191.0 136.9 878.6 1,578
Hl & 38.3 16.7 22.4 19.2 21.6
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E 5-13. 4t A9 HAgdA 4% (&9 ha)
M=
> emerx | g | mex | IME O m e | e
e 1,085.7 442 207 176 21 38
A 573.7 75 ) 48 - 25
) = 22.1 4 - 2 - 2
A ol HED 30.0 1 - - - 1
E 252 87.6 3 - . - 1
129 22 67.2 9 - 7 - 2
O AFA 127.3 02 - 10 - 12
S Al 148.8 21 ~ 14 - 7
S 90.7 15 2 13 - -
A A 312.5 58 9 44 1 4
A&l
=
HED 36.3 4 1 3 - -
ENotz 189.4 34 5 25 - 4
A2 137.0 9 5 p) - 2
A Bl
5 2 AEAl 37.2 3 2 - - 1
| A9 DEZ 69.8 5 3 1 - 1
Sorp 30.0 1 - 1 - -
A 962.5 300 191 82 20 7
A ol SIA| 15.8 6 6 - - -
Sha Ferm 20.2 6 3 ~ - 3
= Loz 29.5 5 5 - - -
oD 3.4 14 10 4 - -
Aotz 833.6 269 167 78 20 4
AR AYEY FH AL ERAR, 2002, ZHLAZ
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E 514 AEA &5 A8 s (245 71, ha)

1997@ | geed | lggew 20008 [ oW
o |gREA] R gEs| mE ST oE (HEAs HE R SR
. ! ki H ! T .:5.:.".' ! _-,_".'=, - ‘\““
ohaolst| 3 5.6 1 02 | 4 | 66| 2 | 271 10 | 151
>~5ha| 9 | 33.9 | 3 10 | - - 1 o9 | 13 | 468
of |5~10ha| 12 94 2 107 - - 3 18 | 17 | 122.7
Al
Al T10~20
= e 9 1243 2 |218]| - - - - 11 | 46.1
20~30 |, 60 - - - - - - 2 60
ha
A 35 | 3178 8 427 4 | 68| 6 |236| 53 |390.7
ohaOlst| - - - - - - - - - -
o~Bha | 1 3.2 1 35 | 1 | 2.2 1 32 | 4 12.1
5~10ha| - - - - - - - - - -
=
0| 10~20 [ ~ _ B j _ B _ ~ _
ha
20~30 | _ B ~ B B _ B _ B _
ha
2 1 3.2 1 35 | 1 | 2.2 1 3.2 4 12.1
2ha0ldt| 88 | 181.2| 5 66 | 2 | 35| 5 | 88| 100 | 105.1
o~5ha | 106 | 324.1 | 11 34 | 3 8 4 |13.4] 124 | 3795
" 5~10ha| 30 [2058| 4 (258 1 | 77| 4 |235( 39 {2628
H 1or;20 12 | 1559 | 1 19.2 | - - 2 | 209 15 | 196
20300 4 78] 1 a0 | - | - ] - 5 |147.6
ha
A 240 | 9346 | 22 |1156| 6 [19.2] 15 |66.6 | 283 | 1,136
ohaOlat| - - - - 1 | 1.1 - - 1 1.1
o~5ha | - - 1 47 | - - - - 1 4.7
N e R ¥ T I E e e e I X
Ef ha ' '
20~30 1 ~ - - | - - 1 | 244] 1 | 244
ha
y;| 1 8.3 1 47 | 1 | 1.1 - 1244 4 | 385
| 277 11,263.9] 32 |1665| 12 | 29.1| 23 | 118 | 344 [1,577.3
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# 5-15. HAAd X 4AY d% (&9): ™, ha, ®Mryd)

e KR THARE N2Ha 2B Xls2oH
Z XA AL 1,238 4,334 44,941
‘97 HIFXIA 277(22.4%) 1,264(29.2%) 14,341(31.9%)
‘98 HE X 32(2.6%) 166(3.8%) 1,710(3.8%)
‘99 I & X| 12(1.0%) 29(0.7%) 337(0.7%)
2000 HAEX 23(1.9%) 118(2.7%) 1,180(2.6%)
= Al 344(27.8%) 1,577(36.4%) 17,568(39.1%)
* ()¢ FAY B tid] w)& .
¥ 5-16. A EA XA AFEHES (23] 7, ha, WA, %)
o | A X) 2 H) INEST RN -
KPR A
HEMHA | HHS | ARIW | 2EXS | (SN
e
(‘97~2001) 4,334 1,238 43,620 870 1,321 44,941
- (100) (100) (100) (100) (100) - | (100)
& 4
o jolarEEf1.819(42) 14,317 28 24 14,341
97 277(22.4)
‘ I = [ 206(5.2) 1710 _ B 1 710
08 32(2.6)
NEss | 29(0.7) (0.8) (0) (0) (0.7)
00 23(1.9)
naes| 1182.7) (2.7) © (© (2.6)
5 4
A 344(27.8)
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