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SUMMARY
(9482 %E&)

I. Title
Development of an ecological valuation tool for the future ecological construction
O. Objectives and Necessity of the study

Construction industry as the act which in order to be suitable in existence
and activity of the human being, develops a natural environment became the
index of technique and industrial development and it came. But, in the latter half
of the 20th century, the natural environment and ecosystem were damaged by
sudden and excessive construction developments, directly and indirectly. The
interest in environmental preservation and higher quality of life has increased
considerably, the development act which it came to think with index of
economic development couldn’t be more prior in above these values, it became
and it was groped for the method it could be compatible, various plans for
environmentally sound and sustainable development have been developed in
many advanced countries. Various engineering methodologies that can be used in
developments to support the coexistence of human society and natural
environment have been examined, and of these, ecological engineering has
shown high potential. We propose a new concept of environmentally sound and
sustainable development that can overcome the negative view of the construction
industry. This tool evaluates the change of the environment due to construction
work from ecological (ecological integrity) and human (ecological amenity)
viewpoints. It uses various indexes and evaluates ecological value synthetically
from civil engineering, environmental engineering, environmental geography and
economical viewpoints. This development tool can become useful establishing the

basis of environmental construction.
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. Contents and Scope

O Improve the legislative system related to construction environments

- Analysis of national legislative systems and presenting the means to improve

the system

- Establishment of legislative systems that are related to evaluation construction

environments

O Develop the evaluation of ecological integrity and ecological amenity

- Extraction of elements in nature environment associated with ecology

- Extraction of elements in human environment associated with ecology

- Development of the evaluation tools for ecological integrity and amenity

O Development of ecological evaluation and quantifying tools

- Analysis of the concepts and methods of evaluation models

- Case study of ecological evaluation tool

- Development of the environment planning indicator

o GIS-based ecological simulation

— Development of GIS-based ecological simulation program

IV. Results of the study

1. Improve the legislative system related to construction environments

Almost all the laws and institutions that are related to construction itself as



well as construction environments were analyzed. There were some provisions
and stipulations in those laws and institutions that can bhelp introducing
ecological tools in construction. However, for the introduction of future tools for
ecological evaluation, current legislation systems should be amended. It can be
accomplished by adding provisions that supports the introduction of ecological
evaluation in laws such as ’construction management act’ or the 'a fundamental
act for environmental policy’, or, by legislating a new act.

In addition, though there are some possibilities that current laws might
conflict with legislations that embraces ecological evaluation, it can be mediated
by an arbitration between authorities. Furthermore, it seems that the ecological
evaluation tools would not conflict with current legislation systems for urban

and nationwide development.

2. Develop the evaluation of ecological integrity and ecological amenity

Ecological integrity is a concept, which includes ecosystem health,
biodiversity, stability, persistence, beauty etc. And it includes theintegrity and
holism of composition parts, which comprise an ecosystem. Ecological integrity
and biological integrity are different concepts, and the difference originates from
the inclusion of change aspect. The features of ecological integrity are
sustainability, naturalness and stability. Ecological integrity is comprised of
composition, structure and function of the ecosystem.

Indexes that represents ecological integrity should satisfy various ecological,
environmental, and social demands. Additionally, it should be used in various
scale and should include all the constituents in ecosystem. Furthermore, it
should be understandable to multitudes as well as authorities and be helpful for
the policy decision. It needs to be flexible so that it can incorporate new
information and thus change the form. I should be related to phenomenon in
concern and both convenient and economic. In addition, it should be able to

notice a trouble at the first stage and can be used in a large scale.



Completed index must be applied through various paths to actual conditions.
And then, continual monitoring must be carried out to confirm that the index
reflects ecological integrity.

Amenities are any tangible or intangible benefits of a property, especially
those which increase the attractiveness or value of the property or which
contribute to its comfort or convenience. Ecological amenities are things such as

comfort, pleasure, and attractiveness which are provided by the environment.

3. Development of ecological evaluation and quantifying tools

Ecological value cannot be measured directly since it is not traded in the
market. However, it is useful to divide the values of ecology in relation to the
market for the economical analysis. Ecological value can be divided into 'use
value’ and 'non-use value’, and can further divided into ‘direct use value’,
‘indirect use value’, ‘option value’, ’existence value’, 'bequest value’.

Contingent valuation is a survey-based economic technique for the valuation
of non-market resources, such as environmental preservation or the impact of
contamination. While these resources do give people utility, certain aspects of
them do not have a market price as they are not directly sold-—for example,
people receive benefit from a beautiful view of a mountain, but it would be
tough to value using price-based models. Contingent valuation surveys are one
technique which is used to measure these aspects. Contingent valuation is often
referred to as a stated preference model, in contrast to a price-based revealed
preference model. Both models are utility—based.

AHP is a decision—making technique. It allows for the rational evaluation of
pros and cons concerning different alternative solutions to a multi-goal problem.
AHP is based on a series of pair-wise comparisons and then those comparisons
are checked for internal consistency. The procedure can be summarized as: 1)
stratification 2) pair-wise comparison 3) weight determination of each criteria

and 4) values obtained from pair-wise comparison between alternatives.
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SBE provides quantitative measures of esthetic preferences for alternative
wildland management systems. It is promisingas an efficient and objective
means for assessing the scenic beauty of public forests and wildlands, and also
for predicting the esthetic consequences of alternative land uses.

Pair—wise comparison generally refers to any process of comparing entities in
pairs to judge which in thepair is preferred, or has a greater amount of some
quantitativeproperty. The method of pair-wise comparison is used in the
scientific study of preferences, attitudes, voting systems, social choice, public

choice, and multiagent Al systems.

V. Schemes for application of the results

e Induce amendments in legislation systems that are related to contruction
environments by presenting the means to improve the systems for the
environmentally—friendly construction

e Establishment of intellectual infrastructure that can evaluate the impact of
construction projects to ecosystem that can be used as a decision tool for

environmental impact analysis

e Evaluation tools for the ecological amenity before and after construction

projects that can lead to the enhancement in the quality of living environment

e Considering ecological and environmental impacts caused by construction

projects by objective and generalized evaluation tools of a value of ecology
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A FR 71#e g s Ao g§Edth AY FA 9 gdezE Adsd R AGF
A 7N#, B3 FARAENR S0l 9S Aotk AgFH LAY FA 7182 AF
9 F4 4 A 53 A3 2 A gEAE ofd FARYGE AFAHo] FB
HE Agol oy, HAYFE AAods AEAe] v FsHA "rh old vl5 A
FAAEZIBRE $734 7Y Ae AEH AN, AF AAd A A= TES
A AT PA 29 A 8 3 2 AL AAZd JFH FAA £ = A
o

up2tA, ‘AEiZtA BrVe 59 AA S AFEA BT AW FHFH AYe 1
HANN BRFEFE AH-o] FESA AEFOEH AFBFH AL F=d0= A
Jd JE A T& #sY A £ 71 BE LAY FA TR ‘AEHI
2] FVE FIAA Fr/IRIANE FAsE Aol M AEE AoE gddn.
Zug AFAAHNE 8425 TR AAEAE AES AFARFRILE A Fst

AE 9F F4E FrhR M AAE AT A8 F3F ZAL AgsHEUR
o] #3983l girth. oyt AA Aejrkx9 Hrteh Rax AL A AREFAE A
1 39T H JFE FAE R AEVR, §F FITAFNH, AR
A} BN FHFEF e o]l Badt dF £ FEIHGFT O AR B
¥ AGREAE AX - 2983 FFAM7¢AT L Ve FEHSRI ART AR
71l BHYFE HABNES st AARZ 293 Aol BB

i

3. 97 A% HE A%

ATAY 59 EE ARG 32 71 BAA 34T Y7 BFRaNE A=
e FAL TEAIR ARAAS 5 HAS S FIHES = A
B3 Aot

AFAFAE ARHE At A% AS AEFAE APIRS BR(GD),
rBezA BAYFAAALHGILRE), FFALHS BAREIEI) F

AAARAL AEN LIS FFE Qo] gwrHolr).

4

o

el
F_g

¢

r

8) o] 8$-943A, AFRAHIL APAY AT AT-FE FFAYE T, SEATY, 2006,
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= AABFAAE) 73%—, Ut 44, 34 AEYS 44(229) % FEPY 5
& 23] Aol ‘BIHAEAAN'E A5G 71 Bo] Fhale] $IIFES T4

A g HESHE Zo| Atgdd Aotk & 54 g9 A Addl s ‘AEit] 3
FE Adste 3¢ 39 A= G AEZEX 1993’8 AA - 9 ES 5
T Aol vEAE Aot F, ALAF dig ‘AE/tX FrlRurMe HEE 3
AEAE F8 71ded, AL AL ALY 59 L 77| de G dses A
3 - $GFEZE = Aol B Ao}

4. B71A% Baux A3 71 2 WE

dBAo 2 AR AE RIaXE JFAE ALY FIFS 7Hed 3
gatA dEsta AA s 2] A=t Folok 3tk 53], ‘BuH/kA BV A
T OE 84497 A FEHE Hrkesd o UE’ F9 $5& FUlEA H
B2 o3 59 Frt AHE FF - HHEA AANse Ao Basi

Y ARBRY AR B4 @AEAAVIEY ANPH A8zl AEAM £FH
oloF & &S WAL Jded, 2 WEL ted 2

- ARAY = ALY 5 - oA - FANA - FAEA 5 AGA Y B
WE(BAE LB A st B3 AFo) E§3tejo st W& T

- ARG FEAY TR T EANSIZUWIAGE A 5 gAY FEAS
35 A

© WA e BE - ARRAAY F RAEHY] §EXQ . AT . FG Fo
ExXds

- UL R O RE Y AEAFASS AZEFONEAIA ] A AAGAg g $73
VF AEZA A AL T EE INAR)-EA G AEF B4, A 9= 2
LY, FFFHAE A ALY, AL, EXoEAYE 5& X

- oAdeE 23 2 dGURS(ARAYY B )

9) BAIA.

_35_



oot 2L WEe EFFHES Hu B ARAI BE AABFYAEA] T
Hojof d WeH T AR W L AAPY S B NABAYAE )
Aol B FA@AR 2AYZ Feka Aok

FR9FR A5 VAIPAAARA SN BIFA@AT A B2 2Y
F=% s Yok

gt AEEs SRR IA EF BAGER GAAE Sl AR olg B
g2 AAnIA 40 Bod Nee AHFIEnuA Y Fo BY NFE
AR 0|8 71Eo2 RINE AHHES e Aol MY Aotk 3AUE 4
/b 2290 FAH BAFER AR ALe] SRR, rIAE AHR]
$83A 24 o) B 71T TFHlF T Wge 3R] TAHOZ AN
=8 @

© 7t 1%

Gel7kx BrE gASE A A4dE e A8 8F9FR )
§ WA E@AR TAYS A1 AR B FE| 2 FHAE Rel B
a3tk

Yz @8 BAIFA GBS A E@AE TN FRE A
A3Z)ST AU F71&AEH A0ZA2F ) FA 93 AT YA ih7he)
A& F Aujgesbbta e Agss Aol Gt gAu g ARAF FHuE
o mgaan, g, A 2 7148 502 THFES Ao FF A% -
4T AR ANAR BAA Y Sol BF FANA AP BALER Weol 2
4435 Yt AAIES o).

13 ##d Ag7tx =9 ==9

g age ‘BHUt FAAE 29 A% AFHF 2=E90e At o
AE 29 A @A A1dAY AFR AFde B A7 33 dx AFAHeE A
dg9tt 2 olfE 33 dEdA ‘AEHMA AR =UE A% AxH 7ute
FAAA Y&Eol 2AH7] gEolt. FAFLZ AR AFARY =Y 2
A ARRHAARE AL APL AT AR 7359 T2 UEEo A= &A
99 U8 $£Foz ZPE7] wiolt}

2
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HE

A7) 2248

A1SA 2008.7 - 2010.12 = HEF I F
- & 479 AdEd Ax 7 5D

3

- A" A, 2 98, 93 A 23
- #¥E 74 A

#d BHEe =3 AREAERE)
- 333 4

A2aA 2011.1 - 2011.12 = A Alglo] AlA]

- A A dde 23

- AP AE / BRIFHEI FA AA
- AWALY 2A 23 AlE uky

A3GA 2012.1 - 2013.12 = Ho =224 ANd

A4dA 2014.1 - = Mz = Al

[ 1-1] BE7HA] R E =9 2=9

(D A1GA - A=F 7 75

AlAE= BH7EA] FFARY A=H 719E FHE AVlojth B A7 3
AAE AlF AFREH AFEY. golA AES A 2L ‘AErkR BPAEe
AN A8 A=RH I F5E PASEE Avtelth 3AYE F2 AF AR
ANE ZAYPFY 2A, A qR AR, O AEA FAE L9RF
< EUE ol YA Aotk

ol AE 7 75 DAdAE HE AAol o F A HANE 3
g 3% AR L FAstz:, AYH - AP Al o H9E A4 73 A
4 A7 A YH o of 3t}
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1, CPEOAENA BFVAE $3ARNS Fo Wil He AHZHA HIHA
o &% 74, AE/HX AAA AE £ Fo T B gFAHATA, At
P71 g a2 AFA A, AAZHNDIN YRS SR A A FYFA
], Ae7bR HIkA A v g ARVE Fol HASHE DAY, E3 WA
T ARE 722 AYUA FrPARY] F5 A = RS ojof Frt

B A TR

[0 XN g ox Jm
W

e B o

(2) A22A - AFAG S AA

A2eAE AleAe] A AP AES FqH R FEHE EUE AR BT
Ad-e FA8Y A= AgAe Axnse Aot AWEAAY ARE T F
F AR FPARY AxH FALE GHn 2d Pde FYHsiA A

(3) AIDAAE NB) / A4dA

A3RAE A= BFFH o2 APHe GAR 20129 198 A AR 44
Atk AdvAE A= AP 27 Y F38 JAE A=) w8 ABY HE A
gt AANEZATL 2 S S ARste e FE - APt dAI

9 e ANRZA Bk IAAE PUAAN FAAE =9 % Brisk 23

dE £Q) AW 73 Pore Edz olF Fstd 4ARA AN FAAE

=9 98 94 - AR ¥ AT AR - 598 AR YFH 29 PAL

ANTE AL Fo NgoR Bk mebd, 34dE ATE PR BAF A=
29 wetom FAUG,

- ‘e AR E9E A 9 - A= A et
- 274 B8 AR
- ZER AR AFAE &9 (D) - dE AR AF

- HE AR 2 A £ A3

- gEAA AR BEH 29 W
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- BEH 29 AA Y et

CAE 29 A 9 A 5

olFE W& AFE A WA= Fu =2 98 23 BE AEV pFIE
AHse], d7dHe] 458 E AR AFo|t).
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2. JAAAPZAS L ojvivE 37}

21. BAAAEAT
1) £dnF
1. 2444 37 A%
33 - HAFE - AAAQ2005) AQ AEiA FBrF AxE ZA AEFH 8, 742

L

24 29, 44 99, 7153 2oz Aessdn 42H 29 3% AUA
g AR Qe ABEF 444 g T2 L GPHE FAT 5 Y An2
A ARsgor TR 89 A 48FH 449 23 ek A4 @

U

o3

Aol s AAATGE Ad] AR ERAQG TE AH 29
9 =xgee] Be AuAY 42 AnARGHez g2 A
29 AHAT A3 A T 5L FAstel 12T B}

!

L»L r‘lo
1’11 Jd
N

rl

s Agsact. 428 29 4ge] FATRY BAYe Y= T2A
RAGTL, +BE, FuA%, $HE ), 494 LA@NFIIYAF, FERE,
AY$AA, FHFARAST B), FEHY 20(FF, FATE, A= B), 924 29
@7 B WEANAE, AAF B) 297 40D LAAKNE, BEIE, By
B 5448 294 Hloz LR, 243 2dddE B 8AGF dx
2 A%, EIAE, B4 5), 2Y3 2AGE, #7185, A8, 39, ZAHe
= wRadT. 29 29 A4 AASARAE, EAoleqd, AAzuSH,
FANAE ), e 2ARARAE, A%E, 44N2E F), P Aol
WA, 94, AR TR, 44U ), A8F sAFRTUs, 424, 24
%), 283 37 2A(@E 44 2 AP I 2FAYG. AL I
54 gddE T4 2A(EFPY BA, WA BA, FF ED, +A4Y B3,
9713 B¢ ), RAH LANEFIHEY 44, AAA AF L A nde=

o] FTF - FHol(2001)E 7IE ATEIAAM AANR AEARES VINtew AE
7} AES B3 9o & MFES FEIHAY. 2 A Faxd AT Ut
A7 B £AUE FEF X9 Fn Ao vy, A9 472, BEAY7I
o] HE EX¢ A, AY nHsFY W, 1€ 539 BA, V€ 4489 &
£o] AAFHAUT

o] - F4Y(1998)2 FAXZL %% A HEMDriving Force), YBAE
(Pressure), B} A E(State), &< F(Response) & TE3IAJ &, 73 AT 3
Feo] 7R L W ojwd W3/ FAFE A i A=A FHAEE AE
o] F/A/EERAEBZFTUIA, 5AY/ AAA, 4AA, UEA, AN/ 188, 45
Ayt AR, F2 - 7%, EDE XA JYHh

i

f\

2. oj¥lUE HIF A&
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WY E] (Amenity)= €09l ‘amoenitas’d| A 7| 9l ‘W& == ‘HF 3}
tEe guE Ad 22X, U E FF AHA oja @E Folgy ¥
G Zolrh o] SEEE WFEA ¥u YR 23 JTHLAA 9, 2002).
EF 71919952 AdYE Y AAAl o9 thal #34 (plesantness), w1 & A
(attractiveness) i F4&u 7|1F 59 wWyFHo|AY ulgd3 9 (attractive
or desirable features, as of a place, climate, etc.).24], &4 (pleasant), | g &
¢l (attractive), B} 3H(desirable), ©]& @ =(agreeable) 5<& FLo3z EdFn
JThi0 T BZAE AJE AU Yt AHYEE ol Bolda AHosti}
o Wt 1 Jide]l 24 28XH, 3 oJuF WL Fxs=vkd g o)
HEE 37l - 748 AEEE 28X =d L9 B+ 283 YLe A9 A
o]t}

[E 2-1] OlBILIEl Bool ME XNE &7

28 39 A
+ “Amenity is easier to recognize than to|e XA
A define(Cullingworth, 1964)” - 23l -
- + “The right thing in the right place{s B, g, X S = )
x | (Holford, 1959)" SAHIA
Ul MEtsyol EEROI YRS (OITNE, 1999; A | HIRZSD RS AHS
22 2001) A 2
o QI2tDE EAMO ZAANUA }ARE, EHE, Of
g S 23N AHORE ARols AR 4
QI2to] dElE MEHE EHdl= G (8BRS 9, @M
& [2005; =LIIBH2AF, 2005) « BAHH
of cl |- CI2tnt Ao ZAAHMA 229 2AIACR2|. 24
ol H |WMdge=E TIje F01D L)Ese 2eFo sA9|. meyA
U AE, (A8, 2001) . Aol4
El o QI2H X, CIRE RXTS0| M ot 23
ot = Xl= disamenitiesE RMIHSH AEY
= |+ ©h&=dl ‘HWES #Y olcksE QLIElE X EZEQJEiXéQE -
3 |2 AHNLEES grdsle 239 SA, JIEXA S Al
| 22 2AS(0ECD, 1994; 21438, 2006) CRAN Y XY DSA
+ OHHIUEI= &N EN8E F0k= JNSO0IXIQH » FeEIA
3 JOHEES ZHOIEH B3N ZAIAH Y | 2A2A
il Hgez HsXo st CYst =9 HM|- HES
" | (Hans-Jorg Bl6chliger, 1994) - NS 2%

10) A8-F 9, 2001, =X AFAY FRE A4F Ve A TR B 47, IFALVEATY
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. AFESOl AL0l Dt HEY =2 611 =

g5t MAZ D= 0 DIAHE MBsHo H

_ . DK/ANE
(Vijay K. Mathur, Sheldon H. Stein, 2003) o2 Al
Cc=EM 20 SE CHE, D 2B, As Y =
> ’ ’ c GIIAE 2 2B

TV EAYK2 28 S MR 0192 ARL 5

US BE(HYSL 9, 2007)

. MO HAO H(0IKNZ, 1999)

- #¥8 WA PLW, IS, A A

N A0 4st0l B3 A= ENSA B, B|
& |4 SH 0 SHIA eltel @S0l GHEAS NU| oL
3 |0, mAABD M A WO BB AHE BA|
® |2 "H45D Y= A 201 X T
= 5D U EH (AF3HOI lel 1008) R

« HEX2MN RAQ SHES USe=E 2R S s oo

Hoz. ol Xel OfMLIEIZ RMeIs AR Ao -

xH2 o= WY (McGranahan, 1999).

Ahel Aol A (1998)E MYE Ade AW - AHYIE, AdoWuE), it
. 3ol dUE, nFoliUE, B, A4 - FFAAUE 5 A= 7R
G2 A7e] BRo &= 8aFd) siA ANAHE 2-2).

[E 2-2] 0ILIEl 32 257

P& ooueg
Mo . OLMOIBILIE] |SFQAYX, THAHOY, SADJIBIEH, NAE2, FHAE
THOBILE sHg, SEY 4dH
oA - 2S0IDILIE] |23 2ERE, O, SAZ, AHEE, B3I, S
OI=OIMILIE A&, 55, =2
HAOMUE Nl m, Jisong
4 - SetoliLiEl  |[CIXe!, SEFHINT, uSEs

SEAYALAT2(000)E Bt nEo] Rad 52 ojiuH AU AAR
A@ARY, ARAL), BAFA(IAAL, ABAL), AARFAA LAY, FARE
A4, FEA FEAL)CL FEHT A7 Ad] &3k 2458 ALl
AN SFATHE 2-3).

[E 2-3] sEXE EF

2

Al
OB
v
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BINE M| B, A2 2, A2 Y= s Y
HISE E2, 01715, SO/XH

Xl R 2 gue |2 HUEMIEE, 253833, 254, 08z
s)
AN (A, WAX, Xote S), &X
HEAZS(23HW, =X, A S)

ANKE |REZ U 029 MEHQ Q4

ExXallL HL(0SRH, 4% S)

231 =UAB(CHat=, DISHOH, &, 28 S)
SIMAHADI(SAS=2 AN =
MBAB(MH, BIE =X S)
FEANIJ(AS0, AKX A0 )
prn -4 = jure e § t =

Naxa |SSUEAL OlBA, 2BANY S
SUAM(ZSHD, TSXHAR, YA S)
) CENRES(BB=Y, FAL, A 5)

NIRE | FRgsSRE |_T_ - TTT s =S

SHE(RINSHE, SHIIZE )
—— f%ﬂl BE, NZ AL OIS2FHBES, YRS0|, SESS

=)

AADFH(2005)9 A&7Hsd A=A AF7ES 27 ofvuyesg}
) < A&7sAY Moz Adstd A3EsE A&75A, AAFH X
7154, 8733 A%/, 347 AY, A 2 dA349% A8 5 5RE 2 F
& 3 I AA A ATl JIEXAY BE AU, FIA Az e A
¥ 71EE AARS. A9 71EL open space FF, EAVIMAA AA, X244
S 9 AAZ 22E5S ¥ YTHE 2-4).

[E 2-4] XSS ASAANEDNE

HRUE A4
TADIBE AE(RE, 32, 28, AMIASK
AZINY A&, ot=Xedl A4, XDl "l AlId &
N3 25 = QE AHOA #F(12Y IYSHA2 3z
X£oksd 10m /21 0] &)
GA-23H8 R& 28
HA-23H XS4 | 23Es 243
B a BE
AZNEEX O, LRAH, AR ARSH, 2Z A
RA NS4 _ _ ~
Ex0Y SE A% |PFEANAL HE




gASE WY U KGHS B
Q4K =4
Oex ==X HE
=X S
JEXNE BE IS |MEBIKAE
ANE
Mo D ot
SNTE MR AHAB XA ot
A D ot
CARGALT IRAAANLY HEF2HE
324 M2
8
BSAR &4
BET, HRANAFRCE WEYDI =5
] H2E HL(DEFS3 JIH)
H=RENN 2.
BATSE =X
=3 &3
QE2 M2
HoIE 98 M2
Y BAXH
ASHE AE AE
e #AXA
P ZARHE KOLMEI B, SALSSAR, NAHRUE
#2E s s EOrAB, AJL0ItQl, =B, WS 013
) EP)ES ] o e
Iz AMBO MH-XE, FABAMH 2=
A2850-3HH-K| Al & g A =3 = =
- ASSKIE S WM Jbss KHGHoN CHHIGH
; %: N Il S WA AE HE RUISHO
= = ARAE U BAQAS HIH

(2) :gy}x]ﬁ}ﬂ;d

71E ATFEAA AAEE JE AEES EUE E A9 TF FEAE giH2
IR = %7} ARES AAAT A4 d99) ol A 844 A4
A Zdo) nXe 9FE Frtsy] Adtd FF FEGE 72, AHAAA), B
FHAN)E ARt en, AH4(Amenity) FHel dF IS B7IsH7] Hso
Nz AR (Z2FE, 271018, ARG AN, A7, BFEAA), AFHEH
F9E, AEIAR)E AR5,

ll‘

22. B7pEga+
(1) AEg7ted
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(7}) A A4 (Soundness) 7129
O F&HZ, 74) - SWMM
| ! Y
o SWMM(Storm Water Management Model)2 F2 EAFY9dA G939} o
THAEoRE A3 TG E AXW #F 2 A 58, B2 A2 YAy
€ 25 FE%F 2 $29 WH3E BNse 2ol
e 1971'd EPAS A 3ol Metcalf & EddyAt7} University of Florida 2 Water
Resource EngineersAt$}e] F5ATE EAFE stA 2" U9 39 428 1
A 7 JEF N2 o]F2 A& Jadgol=8 F319 20049 102 Windows
TRJAAE 7o Z I SWMM 50717 2ESH AT
. 7]&"1] EAFEA Y F2 AMSHgY 282 4], RRL 23, ILLUDAS
ol . & EFL F2I} 1Ad Ago] HEF wH sEFom
Feto] AAHI, RRL 232 $5aAAd 42" APazd A9 ue
H& A%, 285 ILLUDAS 238 A4 9 71894 =
, &9 7lodste ’87‘] ‘3-3 o 71938H Rate HERXGE 2F
3FS TFE /M43 sy B2 A=
AU ZF FETRE «] °§§}e AR F@h o] H[sl SWMM EHL&

2% A=A Wl Runoff B, Transport 2, Extran EE& %233} ¢

forr b

FAF e AATe2N 7€ RPN HAHRH RaHd FTREE A

A%, WFEDd, FHF, AFD AF 59 YL 2 B2 W £ 2E
BN 9% & Q=% dqar .

» o] E
o 7]&°] MS-DOSE 7|Wte2 & SWMM 4.xx Version? TA4L 5719 A
553 5718 R2ESERZ FAHY, o] FolA ALgAI} H"*K}F’—X} = 5449
w2 Runoff &%, Transport £%, Extran 229 37} #2384 ES25S A=
Z¥3td 4FARE TAAI dE E9 Runoff 22X E 499 423 2 2
2o 79T IATS L9E=FA S ALIEAL, Transport E5oE #2W F%3%
LH9EdE FH8M, Extran EZAAE A2 FITZEMEAT, AE, 289
2, H4Z F)E 9% 4F, iFEK A% £ 48F% 59 832

P Runofff %

« F% % $HZ A% SRl 4EFL AV BRANY FII} o
GBAL FHATL FAANNY 4AFETHY QIETHNL AR @}

o NEW §29 7|8 g2
Runoff &FXM= AxEW {HEFE& A7 A8 el z2e& d5u343
Mamning®34 4= ©]83A vAdY AFERAAL 7T A e 4 4



o

_ ad

& — A i—
& ¢ - AN

1
Q= W-—(d,=d) ®s”

714 Ve 9 Adm?), 42 F4@m), t& A(sec), A= TH
it 23 Z$%Fn/sec), Q& FEF(m¥/sec), WE F9F(m), n 2EAT, 4=
AAAFZAolm), ST F9B T AHm/m)olH.
e 919 YoM FAEW)S AZHY EHHA L rsr SWMMANE
o) PAL Adstd AARY fdez JHAsS AS AAgd a2y AA
AAF9L A4y FHZ 2EHA R2E OS5H 22 48 o188 ST
Zg A AAdR9gE 71 AAAE FHer Adsq FE2 AU

(A,—A)
W: (2 —Sk).L , Sk: —ZAL

A714 §E AZEAFEAY), AL F99 #F @AW, AE F99 o
FERH(m?), AL §99 AV Gm?), L& Ful529) Dol(m), We 57}

9F2 £49

Lo

a + o] B3 % A, FHEY - wt WA HY FF
2 ARAE 9 FA 2599 REUAE =3 H4E35 dAHY JA £
o} wEt Az Fae wE $Y f96 dgtd fF9Fe] A¥ F e F
EAAAT AFAA 9FE vAA Ak
e AZHEY 7R

% %3 Newton-Rhapson ¥ & o]&3ld &3 22 HlAdg AFUAY
258 A2 §3% £4& ZASH v

a0

AFF = V= A-(Q,+Quw+Qmx—Q)

#E% = A-LRPST

A7IH QE Azt M9 FFm¥sec), G 4P d,NAE BEFF(m/sec),
Q= EEHYFHm¥/sec), Qg AATFHLFH(mY/sec), RS TP (m), A &

2U 3EUUH (), n B2 ZEASF, St B2 HAjolrh
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» Transport &=

* Runoff EFoA Qe FYFEFHE vz 3
A9 w7, A% 942

olst= EFolth

e 712 %72 (Kinematic wave 3 4])

Transport £2& o2 A3 o] Manning WAAT AL FEgEZ 1}
Ehfol Atk @714 #EAAL SE uEAA S 2oz ARHAH 2 AR
ANx 55 ARFE 75U

Q= A-—=<R®S™
R, A _
& g 0

A71M  S= B2 A=), xE BE Hol(m), tE AlZ(sec), AEx 58 ©H
HA(m?), QE B2 FZFm¥/sec), n& B2 ZEA S0tk

P Extran(Extended Transport) %i
e Extran 52 7|&9 EAREEHAA 2T 4= 919 Loopd #A=E, 9o,
3L, HE o HX Fo= QA% %{r W 4 sk #2499 29F 99
A7, e (EKES, 4HF 5289 43 434 ANs.
* Runoff E5C 27 E S FUAFEFAE YYABEZE L3 AZY 5+ ¢ =
R AR ZEstd #E L WZoA e $£9 2 FFS ARG
e Extran £§¢] 7]E BA4

712N R g AF Po] AW Zé’;]i’—} 129 HAd BAF GHA
Saint-Venant A4S o] 8§39, o] FAAS F7] 93to] AP oE %3
HE AT o2A Z AN 2F9) S Linkst Nodell A9 4% & F£9=2
ALkt

Nl

—& gA +efS = 0

A7IA S B2 wRBAHFAYD), x5 BEY Zol(m), tE AZH(sec), AE
F 993 (m?), Qt #2Y FF(m¥/sec), n& BAZY ZEAF(FAY)ol)

3
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P Linkel A ¢} <234

e Linke #2229 UYolA Node Atol& AAs = #2E sy FHEAHA
2A4 2EAF, @A, 53, q2Zo] Fo] gleH, AV A=Hol= FA3
AN #9 RS sty FrHEol2 WEY AdS T 5 ok

Transport B A= 2234 gt #4240 =234 8 Fd3ivhe 7H4 8
of AAke AA AT, Extran EFAE Mamning 34& HEd 9534 22 4
S o] &3t B= “}%734—% A2zt

k
Se= gAR4,3Q|Vl

q714 Se #=29 H}Z%A}(nvm) % EFHA@m), ke g2 A 5§ 99
A (m?), Q= #E2U FFm?/sec), VE FE2U F&(m/sec)o]Th
¢l 2]& Saint-Venant #7320l EH?JO}OEI &7 2 25FLAEAE Linkel A ¢
712 o g o] g3t}
A7V F23 SPAFE 2 AT HF A9 Link W 2 QeI

M

ez

g

— A,A
3 TRy
| ar v —=in :

Qua= ——[Q,+77] A1

1+ Vi
=%V

ok

A7 & Vm/sec), T5FEE  Km),
Fro A9 Tt T gholt

g9 Amd)E A td 9 Link

P Nodedll A9 2314
o Node® #EA2H o9 WEoyt FAL v s Link X9 +3F QS
Hige g thEdt 22 ASYAAE o183 Nodel M9 9 HE Ad@o.

SH _ ZQtAt

&t A
2.Q At
How = Ht+T

S

714 He $4(m), AE Noded FEHAH(m*)o|tt.
A9 A& AT Linkol A& LF5FEAAL o835 Z AT Al
A Node®] 4% LinkolA¢) %2 Explicit F34EHE o83t FAHe=
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ZoJUzith. Nodedl Al 87 SPWFE Nodedl A9 ol

@ E%(#4) - USPED
P e g o8

USPED(Unit Stream Power-based Erosion Deposition) 222 Helena Mitasova
¢} Lubos Mitasol ¢}3] ettt o] Z&L transport capacity limited cases
293t A 299 AP A XS5 (overland flow)e] BES HAZ FAY&3}

A& 27HH BXE =3y g nekd rdd 2 dojtk(Mitasova et al,
1996). o] B9 o2& wjAL 73] ANsY theH 2T
sediment flow rate gs(e HAE w9 T()d g3 7158 & ded U+

3} 2ol Ued % gk,
las(®I = T@) = Kt () lg(®im sin bOn

r=(x,y), b(r)[deg]& slope, q(r)& water flow rate, Kt(r)& E&3 AR Hd 9
#23}= $4 5 7A%(transportability coefficient)°l™. m¥ n& ZE(flow)d EFS
Aoj )&t A42M overland flows] A% dAZ m=16, n=132.2 AGd.

AR e e ARfARA) F52 Uehd F Yok imlE FL B
A=E dehan,

la®) = A@r) 1

FU% EFH AEAL B4 APBKeE

A5 3954 &L Ued &
o] & & (sediment flow)e] FAH(divergence)E ANE

ik,

ED(r) = div q@) = Kt{lgrad h(@)]-s() sin b(r) - h(r) [kpk) +
kt(r)1}

s()e 718 AAESF & A e g9 HE, h(@)S AEFIHA(ADLE Al
A9 54, kpM)E 73 A= 2 389 terrain curvature® Z7) UEAg. A
Zo e B 29 rill erosion? sheet erosiond 7HE3% ESHA A HAY T3
A BREE 7 45T  JES nAHAH.

@ AEA(AA) - FRAGSTATS
> AaAAF

ABASE QAL 729 7% 28 2 ASFLS AFFHo Frsl 9
& Aoz HuFA gtol otz i3 B# 14191 AgAQA e gud. BE A
S AP ol o] AYA FAHLE: F& 1x AAAARF T YA FA
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9 ZAA7 2 ¢ U, 2YHY wAL o XA 44
A= AT 5 AHEHA TS, 2007),

ARATE AR St ZRPUFE 19398 S Trollo)eh
Spatel AN Aoz FRAUSolFE Foi7t HEAAY. R AEA YA}
$AHn 2QHE 5 AHAY AR APLE AN AuAY T2} A%
¢ W7He et A71Fe Wt ol & £ART 5 Uk ABAF 4B AHY

SEEM I

mlm

5 o

BaAE AN 3 *Landscape) & B4 SAAAG EA ol fo] WRHE
AzvEol 22 EAolaz, 1T Auste] $AR FNwY dolA doi}
AgAe 47 BA) B ATAGY AFFE G2 SAdGART o
207 wAE AT Br AAA Aold A APE FHHoz AT
FTHEEE, 2000).

rlu e <

AN E BB F&, 7)F, 39 AdE FeaA g2 TR A
#2459 WA Aol & F Q&= AHAY =Y, g, §, 27, vlx 5
< oulsted, AHANY Aux EF 58, v HE To IHA BY
g ZAAse AHA v O 84 Alole I0H #AE Ui J1%L 2
AT Alol9 Ho g, F 233 A9 s E, —]E"] olF T 9vg
M3l Az wEtA Fx9 7]Fo] o]2A @A E ste sbE

B AF+ ZA X (patch), EE(corridor), EA}o] . (mosaic)e] 37}A] 2B

o
2 oFolA glEd, ANE 4% Ze P AL NAAE APy, Fe
494 54E 2 22 BAolaE FuRees AAS0] B Y& AAE o
) e},

P BHAASF Fr}

daATE 7€ EXHER 2 RHALE 5 IAAGARAEE o] 43}
FRAGSTATS# = 230z RA 71%dit) o] =zaglje McGarigal and
Marks(1995)7F 7§23 B# 72 A Z2aghoz, ZFAAT R4 @ B A FA
% AR JMozRE AR AP G717t sbseth. A (Raster) e
g Az oiste] X (Pach), F#:=(Class), 2 #(Landscape) HE 407] |49
BEATFE AGTE ¢ v TaPolth. A o] ZZIWE University of
Massachusetts Amherst®] 7 #A el =2 33 (Landscape Ecology Program)olA] =)
THIL A I WelE diEHQ ANIAARZZITAQ Arcviewt} Arcgise o2l
A (extension)d| A = A A 715 AFsta Yot

o714 SR (Patch) = 2L AL Zo] AAE Raster Celld) 1E02 ARS
TASHE H4 FUIAE Iy, AF(Class)e FF59 A e 2= Hx9 A
Fog IR g £4 F AYd 94 $4o] FYF AN JFue gD
th. 2 #(Landscape)2 A9} AFE TZae AAFGD & 5 . A7 23
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o Wzt 2 e FAATE o] &3t tAAY AuAY Fx 2 /)5, 2931 1
A s Jote 5 o

Z8d(200002 &IAE HFoR 3o
BAATE AE83, ol AFY Al - FHFH WEE A¥Rgt g X548
ES A&, olg AF FAA Fu3t U E JAE FEL AHEozy A
A9 dge st Hrlete ANEEA ABAAFT {5 AHS AESFaz
3kt ,

a3 A3, AA Wt B & AZASe ASEd, 94249 5, A AR
BEARN =27, AF YAA EH, ZF@uE] FA4X] BAEL X HNR] FEAUAXR,
HH 27] FEUA Foldth T3 AE s Jbg 2 ABAFZE A9
T, A AXNAF, HA 4%, A AGAFE, F A4X A, F HA4AA 5, A4
A 25, XY HT A AF, 28 X F FF WF, dx1 HAX @y
BEFUA, HA 7R FEAAL, A I AF, AZE G A5, Hy Az
O Ad, Ad ZAE AF, AZe #AE A, 442 E FAE AF S
Aok o]HF AFAEZ EHA, AnAoZ AZE XNFE ABTFZY AZA ENS
Z RAFa glon, AH W3 g4 FHHoZ & BRAFa Jvin dsigh:

F=eH HAaE(2003)2 AEIMsd EXolE 2 #AIHE sty 43 F dE
- AHA ARE F237] A8t Z@AHETE Fd 93 ABAASFE o] &5 A
BA BIEE sta Z1Eed ®ol o]&HWA Ao FEE @ AL FrlstE AF
HAAF(NDVDR S Hlwste] oje] Z87b54dE AESRHUT AAAFE © A
A 4 (area metrics), @ X DX L =] X S(patch density and size metrics), @
7+3 28 A5 (edge metrics), @ ¥ E)X]4*(shape metrics), ® Y3 L A =
“(diversity and interspersion metrics), ® 34X Y 2 4(core area metrics)Z ¥
F3t dedl, 159 9 Bt A 39 94 AFE AesgTHE 2-5].
A7 23, ATARAFINDVDSS] dHA o] YeluAgt 71&9 Z2aAAF7} g
g S AHA AAAAE Frksled f90d Rog veyt

-

[ 2-5] =583 H42E&(2003)% ATNA A48 BAAF
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REEIEELES sy

SeA BIE HIS(CA) AH EX MXOAH OE £X IS0l MXsHs SR H

WA 2 (NP) WX W43 MO MBS HSE UEH

Bz WX 3OIMPS)  THX 3JiS BROR WX ASIEE UEH

B E e X2 (NSH) WX S0 =STHS IECR JO FOHE IPHH ACE
R S(LS) — LESA DIEDL AUS

=22 A2l (W) 22 39 WA 2HEE LotPE 23

AH Banses MEE0| AVRVEH 258 + U= YK MRS 0|

(TCA)

JtExtel 2 =(ED) o}

FZA(199)2 49 Fez F&2F ATHAAFNDVDE 948 AE2 39,
oz Re Ay I3z ALE FHUEIHT. a7t o] & AFE AAZl B HY
(P/A, perimeter : area), 3 B) &5 (shape Index, SI), T E tAED)eltt. 21 A
g Z3, =dg gaFEo] AR TR /7 EHHARE FUASA
zde & i 2L S T4 A4EE + Yk

D= logA/log(P/4), P:Patch perimeter, A :area

AT 2006)NME =g FHe] Y HHsE AFHew FUhed, F
Aule A4g 93 Axrt Ao Z 2F599 AAAHse) EXo| &)
FIU FE L AR oHd 4FS HALEANE BHUET o71dA At
4 SA3tE $X337] 98 ol8d BAATE G5 EoHE 2-6l.
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[£ 2-6] 5147 (200602 ATl o] &d BAASF

=ES NE &Y =
LP} d& ZIOWX HA H= %
NUMP Wx % -
Area Density Edge TE & JIEXel(20l) m
PD WXeE number /100ha
ED Mgl e m/ha
LSl A EN K -
Patch Shape
PLAND JAHIHI= %
CPLAND Za0lAe #aXIHo X g %
DCAD Z22E AR A number /100ha
Core Area
NDCA ZclE #NPA -
TCA S sHAXY HA ha

AR 92003)E =AEY 584 BHS Y3
& WstE godstn AT A

A4 s o &% ANAL
A AHB B F2E ZHAYH o] AFAANE F 6719 FEX

S8 AHg3ech

[£ 2-7] B4 2(2003)2] AToA o]&d FAAF

g= = 493 =
NP mxie = -
PD mx 2= number / 100ha
Area Density Edge - _ -
MPS B2 WX 30| ha
LPI & X ®F "8 %
Shape AWMS| HANM J=SXNE & B2 EHl XN+ -
Core area TCAI E HAHH X %
£37] 4Q0E AHA FARYH BT AYATE EUZ FBFZAN A
B PARYe FEgon, 1 F0E 99s dAfdoe g 1T &
JNE L2 AHA FrtE ANALH LR F7stdth o] A7 Z3LE A4y

A9 Fae dEst AP 2 FUFH &4 A
A3 AEdEHEE, AFgEs), X R WFyy], A gX AF, FAR AFy)
£, 34 FAARE, AX FHAFE A9

FRAGSTATSA A AF3te AAATE oFF AT, o8 %L EF 34
3l71E ot 7|E9 dgd AAASTY #EE AFE 9A AN dF EF 4



A 2 A9 AAAFE LYY TEHeE B
3 o] AJF & JoHE 8l HX 9 FAHH A
(fragmentation) = 3L Y3}H(solation) ZEE, ZH
AL Fodd = glon, AHAFY AFE FIAS

e 4 ot

(¥ 2-8] AAAF
=7 ke sy
WXe 2= meEst & gst
Area X 2=
Density R X 27
Edge A2 MUK HX HS
JrEXel 25
Shape & "ElK = HdEfH Od
Core area HABR T MEETO USdl AAH

_54_



[228 2-1] FRAGSTATSOI A AFEJMsEH CHUSH AAAX LS
(patch/class/landscape metrics)

(h) A& (Amenity) B712 2
© A7 A-4
P =7to]E}]l

270112 4 BHE 2% W A AP EH sz FAHeE A9
Hed AR 715 2 2 #H S0 93 2lojgelo] AT E HoA Bd
7EA g ol BIHA 49E %A #F
© B/ 999 54 AFo] oA G+ AEE Ho|E el Ad(FH7 9,
1997) 2.2 Z7to]gle wd == 7 B & 9

ZETHQ0DE W4 2R V15E T3 FAXNIARE 7)o
e 7HA, VMl daH e 435

P2 E@E = Q) 3 BEVIAAE

o
pacd
rir

=

H e
kil
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[D8 2-2] A30lctel bt NN T(XSH, 2001)
Ik,

~boletol e AR Aro] 483
7l 9% HHow FAREA A )
A ARe 2293 A HAS T8
el SN Fee AE AR
& %, 3 2N AADL A% A )
A 27tolFd AFHE WA o
Nagg. 2vtolaele A4y wd

A Aol
MO B —T— el

Aoy AN~

24 aspoiziel 4/ sr astolgde] HFHE WSl
oo AR AF, 4259 JdE Axd 93

gagE A Folth. o3 7)ol

Aoj2}el 14019 AlE (Mﬁﬂﬂ)"’“] S HALAE JHA3E] 3 AEA &
1% «33'9&353 . “"" Flolgtel i 4L Sle AlA TH7Z

o wal F§ dEHZ AAANFAY
EMAAEE Alokdie] HAHla o ¢
‘ 3 #AZ E7HA W AQH 1 AE
Aoil BZINAS(RA YY) Ave AA HE Y] Fo] AR FH
o 27telEiel YW E7MA diHE
NHoziE Hojd5E FEHNA Ax
7F Aol I ¥jFE FHE BT Ko
A A fth waA 1z 2FojElE AR Alole] EIHA dHor FAFY
Atk A# FGrlel o] B/AAE AxE PR FAA(FHATERE,
Ey7 AY 718 Yol AAZ 9 AP &o duiyg $AAENY d95E 7
Ak, FRAPA N AFs e 27to|gee AAY dd §

o
=2
visual amenityE ZHAA7IE AL AtAd QA=Y EE F T

2% ...3}0!3%‘2!—1 g

g«

1k
o

p =%d
Z9A(right of prospect)e o}lEthe AdF - GA13d & #3149 FE, & 48
& zgstd nF wrEzoly AXNH FAL FHE F JE 2TF o] uR #
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A4 oelg waTh oW WAL WAL AR FoA W& viugte
nole A7 7hed w4 - U4 - el AAdE wEe BH URe BAD
ok 59, £ Aokl W9l el A% 2 dvh 29 5 Yert) o
FARA, BE A 5ol @ £ ) e

= ?:’:“o}?i—o‘ L

“gwzae
A 3] Z}iffitb_ @ F ol 1@ A s 2UsRE 22 4 .y
=4 Asis BAse] 2 Palot 9

F I 4
AL g H B 2% F HolE 1 o)) 100% JHHAAE Arie S £
= H9e ALeE E 971 vk B £& 230X g AHAA Aok} e
AL A& 7tEAE vLe Z2FFolgn a2 2FEo] 40% o] AL
= A= o itz B dFAHEE g

T ARE AT AF TR A2A 15U ¥ AL} FUA 3
S0 7
F UL

=
o HrE7E SEd(AAdY, 2005), vietE A 1.5mE 7]
?;‘:],

Aokt RE 9E J|EoR AN Jok gE 2gd FRGRE AN =
FE B JARE HERE AET 5 Ao
dale - AAHH
zgARHAE= }_ugch} x100(%)

@ H2A
P ) - 212 2(2006)

ENAG RN 2L o] &R0
g ¢ 3 duiy Be o]8713E AT L 5 YT
ENANAY JA7IELeR o)&3tE FH FBA e d <A 9
3 438 5 Uk 471X Y FHAL o)]4A FTAAM FQ& ZANEE o] &
StedH mE 298 Y F UEF o84 AFAY Fo EANA k] FAF
YA E Hxdele AL Fed o)EHE AR

Min Qz)=MaxS i x Ui - 24

71 Wit A9 XA o8& £ Uis A, Zi= A4 TrAe Jeiu
t}.
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4 5gde olgAe AFAG B FIAARY F5YAYY F& A
AAg Fed o g8k AXlW F A Fuz FA3E + At

()

S ol

3}

e o]8A 2ERY -km A2YARYL o §AEY FFYA -kme) FFol A2
7 He Ade 3497 FuPoz gaRE RYol

Min O(z)= S8 x || Ut - Zi

AN Wis A Adol g &, Uie A9, Zit A49A FuAe el
o,

e AEAE F2YARYL IWFY AYE 7Fo2 FTYL ARHEY 9
AR FFAA - AT AAIARGL o §AEY F AN To| 27t 5
£ ARE A4YA FRges Bt 2yl

Min ()= Z.Wi x Dlui, 2)

Wit A9d A o]&A ¢, Dui, 2)F ZE¥FY HIANES Yedn.

)
AoF - AFT(2002) T - F5A - 2F 2¥olx § FUEZ HHAY 7

Xi“?"ﬁ‘é:m:ﬁn éﬁ)zifei* da™

A 123 dke] Al Lk FEEA)Y %2 k=1, o] AX%T L=
AX FAA DF AUE $ARQ FALA BAG KiSAR2AH 99 4
3 ol AE 4 Atk Ki 94 Lt 242, dikt Ae5E, & Bt & 7R
o =A7t B e Add Bol Bxam eSS AAA U of @ e
H okE %42 Al BE AFAFE tehih |

@ AFARF,HA, AAAAE)
b AFAVENAFRY AQA2D-BFIIHLEN)
o /&
3 EAAS FANcde FIRAS AW AFERE AGae 349 A

__58_



e
)
I

D

22 £335, old BE IHAEE A& FFE %}%7}‘—6‘
Ay szt dAstd A
§F< 5 B U B % A4 ?‘ﬂ%‘—% EUH

o M1 N

et do 2
>

S ol oXx

Hl o2 o &

B2
.t
o
e
)

mld

. 57

3 EAAS BIASDL 55 2 AFRAE T 2Hoz GARY 2
A% AdEes Ad9sY 998 ANEAZA B3 339 GIS 2dYE 53
@ =% mdagel o8 =28 Ad, A ABUYA ARe W5 43, o

A getoz B, ARH ENAF A RIAE AT g2 A& B
7 }4¢ Isa.
. 4

32t SEFTIAE &2 MEAY, 9 s=dos EAHSF WebAH
. AZEYolE £A9AAE WindowsE AFE3sHH, 9xjujx

< AHg-g).
3349 ARG @A 2" Y]

off
-4
o
flo
UZ‘.':
-
2
)
e
(it
ML
2
ek
ol
X
ol
f
e
fol
Y

oz AFsh N2e BNAAE AAHFD A5 G AFHIAE Fojo]
doldAde dAsel duistn Zz9 Y3He AAHE BAL + Y= A5e
AFEG. oked B4R A5 A5 B 2 A9 Ae] £¢& 51 OjA %

de ASE AL 2R 31 U

P AlHAAHE - SINMAP
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o 7|8
SINMAP(Stability Index MAPping)® %<9 SHALSTABE @ # wlad7tA 2 GIS
AZEHAE o]&3l9 FI2ALAA At ZALE Hrbste Edo|ltH(Pack
et al, 1998). °o]&F o2 FIAIAAARAS 7]x354, DEMS ©] &3t FAAF
EGrEAEd AAARAEE A& Yok 2o ¥ e IASTEHE B
ko] YBuAZty 78 el ¢A Y (root cohesion), ¥ (water recharge)
Solth. oty F3E AFAEE o] &3 FHvEHY RALS T ¥ AANA
AFE Bole X o] AtEyt 2T (AFY XIS & & v 2do 4
A7 ol e APEQIAR $(stability indices)E AR A9 7HsAS FFeA 4k
EF o2 Yehd Zo] olys AUAQ 89 AR Aste Aol AAsh.
e o234 7%
SINMAP2
stability model)® A&

gke] SHALSTABH  fAMSHAl  F-3HAHE HA 2 9 (infinite
%8 A 4(topographic wetness index)S 71ZZ 3l Ut}
AP#A FAHvHES DEM_O_E*‘?—F# AsHo 2 ALsHM, o]9e T sty
2 284% oz JAHT, JAE] Ase HAA 7]_7?3;}0‘1 &gt 3hgke
2 EARE. 24N ALEHE J}E}“]Ei«] HYdA 7Hd EAE FAANYA=
A9 AFHE ALY, AARAAFE I A HA A& (the factor of safety)E A
=Y. old AL Aol 11 & AFge A& HoF AV 129 F
od g ulg ZA HEd, & o] FHuHEY Fo FEEXAA UAA
Ay gz AFArt ojw X4E O(most unstable)®} 1(most stable)Alel9] k&
2t AAEA R WE e REQ} AR5 Vst BREd Ut P
a7t gk &9 2 HAE FH2E AT Ao}

slope

>

O

[¥ 2-9] A= ﬂaﬂ/\ A ¢

Condition | Class - Predicted State Parameter Ranze ' Possible Inflaence of Factors Not Modeled
SIx15 i Stsble slope zone Range cannot model Significant destabilizing factors are required for
instability instabiity
15>SI>125] - 2 Modetateiymbkzcne Range cannot mode] Modegate destabilizing factors are requited for
instability instability
125 »8lx10] -3 Quasi-stable slope . | Range eannot model Minor destabilizing Sictors could lead to instabdity
zone ngability
18>81>05 4 Lowe: threshold skope Pessimistic half of range | Destabilizing factoss aze not required for instabiity
sequired for instability
63>81>00 5 Iipp«ﬁz:esholdslope -Optimistic half of sange | Stabilizing factors may be responeible for stability
: ecquiced for stability
00> 51 S8 ;Bgfeadedsloyeme ngemtmodel Stabilizing factors ure requized for stability

(Pack, 20014 ¢14)

o A1HSALE A 2](Stability Index Definition)
3

O],

92 AR
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C+cos8 {I mu{——— i}r}tangﬁ
FS=

a: specific catchment area, q- slope, C: cohesion of the soil and tree root

strength, tanf: soil friction angle, r: water/soil density ratio, R/T: water
recharge/soil transmissivity.

4709 G EHE(C, tanf, r, R/T)& 2dd] A4 g, r < F505)=
A, & A A9 FeuEHES 43 S EFFosN BIFHUHS 1
Hat o

R/T=x, tanf=t 2, 4% 3F34& 7}F FIEEZE CU(cl, ¢2), x U], x2),
t7U], 2)2 FIXNE 4, 4 C tGe. cl and t1) AW xGe x2)8 2FL 7}
g Avgieoltt. olF Hote AL /1A AV oA o] mde] FS(¢k
AE)gtol 129 Z AFL F24 dAFolx g3 o] Yehd $ o :

C, +cos[1- m{x} ‘,“3,1) I
SI=FS_ = P

siné
HALH & FSmin)o] 12t} e NG ALl JlsAo] gt o]# gL
o3 Zo] AsAtt. SI=Prob(FS>1)
7 HAd9 AUElE C=C2, x=x1, t=t2¥ A $=2H t}& Hoz HoFr}

C, +cosf {i—mi:{xi ig 1) I
};3 _ Sifl

max siné

71E 349 2PAAME FSAIALA&)Fe] 18T Fow Fxd Boagxgo
2 g7 o] Jvetdth. SI=Prob(FS>1)=0

SI > 1(Fsmin > 1), 0 < SI < 1 28 % SI=0(FSmax < 1)& 7}A 7z} JdEo]
BAE S AR EA Y] A JEd 20lA AdgFol g
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Saturated ...

-....f%mi?.._.-.-...._..-.,._._

§ 1 Fs;.=15 -9 i
© p I .
PSun=12 17 Higher than Possibly
average Saturated
‘ L g pot. instability
,. |
| Fsm?fz_a = 05>81>0 e, S1=0
5 I R n—
) Unsaturated
<
8-
2
2]
Q ] \
D el
I T T
10 15 20

Siope

[28 2-3] A9 E A AAE @A FA Fd AHAHAR (S

e SINMAP =dl¢] &

AR AALE 9} AL -9 A A (contributing area)®] A4t SHALSTABSH &4
sta, g BANA F8& A5 (wetness index)A X9} AARAAF(SDA R AAHE
Aol o7l Yk YA olEFH rixelA AWd ulg Zo] FHEnE(C, tanf,
R/T)YEA A8z3 s3ae dHdEF Ho dd. odAd 9 LAF9EFAS
ez 2de HE3d glo,
soil density= SHALSTAB# $93 A 1700kg/m3< F3, CE 07025, tanf
30745, R/TE 2000730008 Z7] 3ttt o] 2l JA Atee AFARE &
o] =S g2ERL BAY F e 715E /A2 Jod, @RARE T
F Qo] A% Yrle Ay 2de 4% A oS 2o
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[1¥ 2-4] Saturation map

[Z9] 2-5] AFH AR 4=(Stability Index)
APAFA A (SDS] 2+ Sl Ade g3 2t

[£ 2-10] ¢AAFESD Sg28 QAR

23 A72a3%nF 2 gowq A4
AA A7 d3A AN vAE ¥, 2 2AF V€ FH0) AL 5 o

45371 AlME AvEed Ziwsted Ad Ay A, Fo FFE H)
olof o 237 M Bk B HAH 1 NEEY P& FE2F S
£ BEdo] AAH o} 3k B AFGNE HJt N TES AAX(Soundness) T
A2 9 (Amenity) F FE22 Urger ddde FEGF, £3), ESHA),
AEAADES TN AN AGARY(ZFAE, 27t0E), 2N (F
AAA, A7MAA, 2FAAE), ABPARHFAE, /\Pﬂ?l%‘li)e FEANZH.

& Hokst7l A Rd2e Oed 2ol AASAY $4 FERES
SWMM<E &3 H7tstaxt sv, E¢FEL USPEDE ol &3tux @ch. Ae A
(HA)FEL FRAGSTATSE F3 B7tax ok A SAA G249
3 l”’*‘“rai GIS—E— 555} BV sdstu sty HF2A -‘:r’-

o

;9, ¥ mlm

= AN E
FA9E BOAREAY BAE A8AA BAS SaHuA ool AEeAES
£-3}31
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’SE %o}ﬂ S1his
o

Alsiohd T

O Xold £E1Q, IOn X £E5
O M 2 X T E

el s Ak »}E}Lﬁ:a. s o8 Bl A9 AR 3B A
Aol de 4% Aolg WEE IQ IQn AFE E2FO2H, ojud A
Aot A DAL 93E A2AT + AEAE BAE + Ao £V A

Uzl oo wel Adel APHJS W, 53] WP PPl UEd & eAd
WA & = dE 71E ATHE F Aok
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3. AE7HA AFs71E AL

3.1 o]£3 w3
(1) 27AF7FAZAH(CVM, Contingent Valuation Method)

o AFe Aol NFHA Fe BB HAREIA A dhEte] AEZAIE 53
q 2 HB7HA e AEAN(WTP, Willing to Pay)& &438E 7I'golth

o AT AT FAA AT #AY HEH AR EH A9E dtm,
A ZARIMASZRZ 3 24d

o AFAAANE AFHolE 3 JPH oz BFHAE FAT BHHA F3

< 7hsstn

AYHCVM)Y 24
o &R@Ase HE 7}
FE7EA 9 2 ¢ 389 HAHE7HA) (non-use value)d] &7 o]

e ™
BN
)
T
N
1w

5 )
P (‘lo
of
&=
o> 2

o ZAFNASARYA 3 =28 UYL T2 FASHGROZ o] Wyo] $¢

Ao RAFAFF) AW FARHE Y I

2. ZAFIIASAFHCVM)Y &3
o 2 ]

B3 Ao go] 2AGY,
o URES AT Yol $HATe AEHA e A4 AAL WIES 27D
o,
o A gAUAozRY A bias)t TAY F A7) @R, &} 42 Y

AU & wEojof Fr}
= Bale 7Pgd e BE &3y gFd 980 Hokstm,

3. ZARNASAYWCVM)Y AECAQIY 25

e /1'4¥8 ZEH(Open-ended question): FHA oz AR SgAdA 54 A73A
Hl2 At g g A EJALd(maximum WTP)S EojrE whgolt),

» 7Y (Bidding game): oJwW e 73 Mulx9] W3 == 374 A9 FAL 98
o X9 WF9 ALt JEAE Bolnm wef $7A} ‘o’ dgets
A5 “olle”e dige] & WA AA FIE Folx, AL AEAA o
2 dgsteE Zfde ‘79 dige] U A AAFAL v ol suA
o] o AEAA S BE Wgolth

_65_



o A E7=9 (Payment card): At Ao 2 Ade] HASA He I #HstE
2 TAE & o] AYE std $EAUE NESFuA e Hu AE YA S
g 71 AE AF7t 29 JE =S RAFoEN IE F A e WY
o]t}

o BNl (Dichotomous choice question): AA] SFAES €2 /Y AFL=E
U 3 7z 28492 A2 g2 F9L8 AN $HAR 97 T 599
& AE £97F A ARFHE)NHE B Wio|th

4, ZARNASAHAHCVM)Y 33 AAt

[¥ 3-1] ZARNMAESAHY £33 FA
Jbxl EBOlElE OIAtS] HE, OH HMHAE0 B3 Fo
B0l M4 Al, ABES 2E IO =2 WO
M5 MAID s S (&8s H2 de0| 5)
GIOIE £& ot 113 (ATH/NFR dy)
= 3Jje AA
® JIXIEOF (Aol BB E ANSl 2= Al
@ MM LM HHLISOH st 2
22NN @ XZLA0l M (ex: M2, YEB S)
= =< @ ZTAS] 2B 0{E sastg XS LiEtW=E S
S S — = i
HMLMZ2 oA SEXE0| SOkt
® XIEE ollot ol=Xl E2 ALt A=
X250t dst=Xoll tioll J1=0dt= Sl
® XNESAN Seot A€
A2 Ol @  soMdsY{protest bid), ‘00 SEX0 IS 1
® XA BFEQ £ 20l= 2210 OISt HSEAH
o0l Oist 242 61 fol =IiEes AZos S
S22 OIHI2AF Al L AN L3 3
MOl 2AdIIHES Soll E2ASE 24010l B WP &=
Ar=E DJEXION st 20 B
(B0 0|2 HO U AIRE J|Y Hal, 2gXel S4 &89, SHA X &49)
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(38 3-1] ZARINNSZYY 4+ X

6) =AFTHASAHCVM)S] B9 (bias)

ZAFHASAY L AES 7IWHe s 3t Aol EA5A gt A A A
A E EFste WEelr] Wi A8 A AHEAF AdEle AR $EA
TEHAR 2R 2= 97 7HA H(bias)7t TAFE F Ak

o 22H B 9] H(starting point and range bias): E2H AYE FE ol
U AEFdo $EAESY AEJAF A F3E FE= AAFHA ABJAF AL
ANHH oz AAtE B4 Az, He Ade el $E9Ae AE
Jatg o] FEE FE AEJAF Y] HYE AT A= ABN=E A}
£ MY AEHANA SAFHHEE, +54, 1999).

o AEFT A (payment vehicle bias): DeCoteau and Willlis(1997)% @ TF-ol A}
Aes & U k= AT FUIFHZ 47 ¥ Yol A B3 Ao waAy
11%94"}:‘93"] g2td & d5E I

e W HO(strategic bias): AMAA FE T WFor L= $HAY &4
‘th"ﬂ F4AAE AT AREA, dFgd A it BF 5o AEAdE 4A
‘jr =< AEQAE Yeie BY, AERgd 22 vERdy Afde ¥
AEddrtgdoz SHAY FAdSA e doA 2sE 2LFo|tHA
;‘ﬂ:g' 2006).
e X H(information bias): ZAIAS] A A g8 AR} RAZSAL B
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2o ATl $HAY FES o3 lol AN ANAUE 9 LA
2Folth A BAE F2ANY AAAE AR ALl FAD P
o) Aust AYHNES shoF FTHEASE, 2005).

Lo oy

32 4394 A4y 2 ATUE
1) 2AR7X97F 2ApEEe 24
L 22 474
A AN AFHI, Al AFE FFL Y 204 ©1F 704 "t
AeANE P22 ST

2. AFZAPHY

e AFUHZA 2 e Hd ZAMLEES o] &3tPen, 20073 9¥FE 1087
g o 297tS HE V|7to 2 YT

o AR g FRMEAFY HEo) AL AAJIAY HFE AASY] H5Ho
du] ZALE AAstg 3, 2 AT 2,000, 5000, 10,000, 20,000, 50,000, 100,0008<] 6
A AANE ANFAL AR Aol st Addd 74 gAdE=E 5059
HAE SHAE @olx E4]d &80

N
%
>
o3
>
£
i)
to
A
2

2hd2zzAES JtAE AEA FA457] A e SEANA AT
o geg 7 22z 2AE Aoz Qe A7lE WIHE FAI

e gt

o =
K
X_‘N
WLl

Ho

2
> o

7 EAAZZAEE I 7wl U AJAZZAEZA
W A (waterfront town)2 A7) Y& @ (59
e B3 Ad3sid, AAYY FAHAF2E AASH FHo
Aol A F AEFE MT3ATE A EFE w3

7} APHEE §3 AE7tsd AHBAEF A9 A
Neg FAFAAE ARESY 97t F33Ror 2A4E 5 I
ARt (HEAC o4 278 F5F)

, Bk SRR AAFA g AEYGAV g AE, SHAE 2 o
At TS AFEd BEAAE $7Y MsEE E40

o
o

o &

W ofi
fxbad
o <
¥

i
0%
1t
fy r<t
X

m.lo [ana

o rg-‘l
2

P
[
e
)
[

=

N
N
re o

o
3
2 &
Py
=
oo
ft
fd

2
aly

o

¥
Jn -
}L

%

4 e oo e oE & X e (0l e &
iin} i)
e i
oo

4. AEA 4A

e E JdFqANE Gd-AASEHEH(single-bounded dichotomous choice,
SBDC) AEYAL fxud3 Mdd AEH(Open-ended question)®] F 7FA %3
S 744 AEE 2ARMASAYE S84

o FA9E AEF 2,000, 5000, 10,000, 20,000, 50,000, 100,0008¢] 67+A AA F
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9 F e 4Aste] 2¥A AL ARE Eow, AtYAEPoA
9A ® W AEF AR RoT AL Tong,

09 SHH 2SR (orotest bid)o] BAE ¢S gulstal, 09 BN
1 SHAY ol §8 BRI

o ¥ 2dsZeAES Add 4T YUEAY AR Fue P5AT, =
AEg AAF F AFEG O 45 @4 TRV Y T8 @ 2R

I

=

o).

| A AR $UA AABAN SHE Yol Aok e 3
g, o], A9, BEFE, AFAT), A7A5, AT 45, ALATIND 5& 2
o2 gt}.

£ A7lA 9 0} 37kA o] AEWRE T3 ARV RIES APt

SBDO)l <% CVM

ﬂl*&z:_ﬂ_iaé—s— A &gstrl st A AlF soﬂﬂl 1973 AgA)Ye
kil F Alg AdS AEFo2ZHA ¢ 52 348 9AY, AY

£ AEA &1 589 A5E NG = Y= F A ﬁﬂi?ﬂ—% 25 443

0
e
ox

U
o2
r-{m
.1%
it

. ZV]’«] Age] Oz AR E83< (utility function)$} 738 &8 3+ (indirect
utility function)® Ao 2 Jehyd &3 2}

UG, Y8 =v(Y;8)+e j§=0,1 (1)

U=-£83%, V-2 £ 485, Y=255F

L AF ALE ARSEA a0 BE 28 IE 492 39
i=0: AEAAI Qe AS

s = A8 - AAR ASE, 99, WESE, BHIT 5) A

e; = T@F ol Hgo] 020 random variable

o XF SHATE AXNFAE FE&3E ()], AFHE ()09 F 7R digh
7hATka ZFA sk, o2 HA Y 93 FAAA ZARIIANESARY L ofit
A9 2 ¥ (binary choice model)& H3stA At}

o SEHAL “A47E AYITE AL “of’E HEYT ALng AT AANFY
< ALY ZAY f & 588 98 F JoE AL gugy, ol Yoz 4y
B T3 2ol REE & 9t

m[o
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v(l, Y—A4;8)+ ¢ = v(0, Y;8)+ ¢ 2

o MALEAT ANFY Aol Uit “o’E AAF FE AFH “PHQL'E AHY
¥ e P<= o33 ¥ige ¥
P, =Pr(i=1) (3)

= Prlv(1,¥Y—4;8)—v(0,Y;8) = ¢, — ¢}
= Pr[Av = 5] = FyhlAv]

=Pr(i=0)=1—-P, 4)

F(+)& ¥AE X5 (cumulative distribution function, c.df)
Pr[ - & &84 =3 (probability density function, p.d.f.)
Av=0(1, Y— 4;9)%v(0, ¥;5)¢ 2ol

o HA@B)NA o1, Y—4;9)% v(0,Y;8)L 44 dA2vGLZZAET APgdE A4
Bs} A7) o)A FuE JeiH, 0& 284X EXE AIFSUIAT &
£ ¥ %~ (stochastic variable)ol TH#A &4, o]z}, £FH, 2006).

o Y9 FERYS FAIY st ZRHIEYH v FHFHe= —’I‘Jé g A7l
A1 AFErs 24 deEds EgAF e AEo] A 23
1 (Bishop & Heberlein, 1979; Lee, Han, and Lee, 2000), EAEH
9 F+FHE g2 2ol 2A2H IARFE 7HAAT

e T}&& Hanemann(1984)°] A<t M8 =AY RFP ot}

P= FpAv)= ———— 5)

T 1t expl @ Axwd+y2)]

ARBAHB5E

o 0]8F AR ZAHE FH$ZFA Y (maximum likelihood estimation)©] ©]
2  H, A"l fFdE £3AF AYGEATSFY FEHH)E g A
o)t FA ATl F7], 2006).

[ee] (o] 1
CV= f F (Av)dB = f - —dB 6
0o 0 1+exp_(°’ + B bid) ©)

A7 NA of =45+ (@ AE AAG VLS I AF R AF A FER)
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M WIPE 99 ol A8 @onz 4849

AARNE ALANTAE A AN oI hELE 22T 5 e

- B2 ANFE F4 AL 004 TRYAAR o] 2HHE FBFA
B ARANTAY FEWTPmean) o158 % 9tk
- F A SRR ABGATAY) ARE BF(WTPtruncated) & o] -3H=
FHd, FAAZ ANHE FIALL Fag AzOde=RH IFuzk
Max AN ZN7AA S WS nelste] Aa,

%, A ANZINA BAAFT 1 ol B WAL AT SAsE B
2 4 o8 Axa 5 Ao,

« FAAE=AY B8

max.4 1 1+expla)
WP, oot :/ F(Av)dB = — —
truncated 0 (4v) B[ 1+expla® —B » max.4) @

A 242 FoIA o2 Ackwe] AN, FAY 1&4, 2T £A 7
Ag BE}E A0 FeQ J1FL AvE JR(ASHE, 2002022 B
gazzAe A de BT AR SN AvE BRRE A48

2. 7143 A E 9 (open-ended question)dll €% CVM
o MLFFEHANANE AEYAZL Oolztn 9T $9A7 EA4T 5+ Y1, 3
ZTF SHAZR 397 23" gL FEF £ gEY, 2 4

gagge ARE

AgA7t Ge AR Y oAE A WIP/H 0 25ge Bd ¢7

& 002 A2she FAWsHcensoring)7t BLFY, olAF 482 FRAsA A7
bl

g & e EFPo| Tobit ZHolt}. Tobit RHAAE AT Au]2o] 3t 4H)
A2l o7t Agdd g JFES olF 2 YL JHFFT (F3HE, 2002).
e Tobit R¥L &9 ¥4 JeE Z=d (Tobin, 1958).

y=zb+e& &~ N0 ®)

olm, g;> 00l Ay, =g, 03, y<00]Hy =0
A7 y; = TEA 19 CV AAFY

y; = AW =(latent variable)

z; = SHEF
vietal o] ik WE

g = LA

™
I
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oyt ORT 2 ASdE BFH 32 VSHAR, 0BT FE e BTHA
&3 ot I AR gy, =002 71EE ot} FAT H&y, =09 Aol di3lA
T A9 85 e #FAgE Aoy, wEA TobitEFo]l Aus7ARHd v3 o
e ARE oty ¥ F YU
o Tobit®38S #HAA%5M(Ordinary Least Square, OLS)E FA3H R4 g
A FAFL JL F Q7] o] ZBATEEY 4ZE o] &5

Elylz,y; > 0)=2' 6+ 0% 9)

Qe B & Qb odrlAA g% o= 27t FEAFEES FEUAEFTS
FAREFFIL 4= (' B/0)0l T 8= 5/0)& vt
« TobitEHE F3F Wolt A$FAMol} AAW(. Heckman)®) 284 +73
Mg AgaA Hed, 94 A933¥e SR TobitR¥e 2ILEISFE o
&3 e gFHo2 EAY + 4vk

— ! 2 !
L(B,0%) = 2 - % In27+1lno? + M] @b )] 10
o o

+ Zln[l—@(
y;>0 y;=0
o A WA F& y,>09 FF FEA &3 Ao, F WA F
Z ZE2RE A+ FARE Yt TObltE'_?ﬂ«] 21 55

QESlo] dEA Jornz WMEAH Mhior Fs FHo

#ol A Esdets ASFAFOE FHIA 51\3} HS-FAZFRT 7
o] Heckman(1976)°] A A& 2vtA FAY oot
o /MASF IE I=1,94,>028W,5¢>—2f8WML=0,y,=08W,F <2 SEUE
Ao g3 2es &+ v

Pr(I=1lz;)=Prle; =—2',8) =Prlg/oc =—2'B/0) = 8(z'B/0) a1
o WA (] xi, i=1, 2, -, NE& EEAF F22 & probitRFE FAHNE plo
o g F2AF flos 2L 5 Jo, ool AladAd Bah A1dA
- ¢(xﬂ/a) .
o& ol 43 ¢/BE ¢/F;= FAE 4 .
AN aL ple 18318 ¢ / o@5l0) 2 FHE F A

o A2VAIE y, >0 FF FET o83 9)E FFHLATHLE FATUY
Z Heckman® 294 FAHWL WA probit2¥PL FAsY ¢,/8,& AT g,
y,& ;9 §/60) FANA2EA B oo NF AFAFLE d& Yo BE
A2 5L o} o)4¥ Fx itk ouE JAFSI
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E(yx;) = Pr(y, > Olz,) E(y,lz;,y; > 0) + Pr(y; = 0lz;) Elylz;,y; = 0)

= @3 B+ oo,
lBR y,E 6% ol FAAA B o T AAFAFL dow Atk

3. HIZFH I Y 9% CVM

o CVM9 FAHAE 53] o] 4 (outlier) EZ Q13) 3’%‘“337}% 7heAdol w&d o]
I Tt A ES AESE WY F9 sy vE CVM 32479 vrs 429
(non-parametric approach) 332 3& Hwdl= Aot}

e CVM¥} 22 EFHIY 59+ 28 HBRSAIEL 249
of 9&5RA YorR Fo| XEYA}, olidx T 2L EAd
ol E 5% o AEAZE F &5 H L—‘E HESHIYPS 7
48t ¥ CVM H3 RFAQ FAXNES 7tAUFE 3] 9=t CVMY
FRAIAIL o]ER UF & AYst Avhd CVM 5323 840 gad
At (F&F, 2004)

e 2 A7+ CVM £3dolA Hole Kaplan-Meier-Turnbull 3 9 E}E‘r B
A FAE& o] &Y HCarson, Wiks and Imber, 1994; 783 2005). =, A0=0,
p0=1, pj=0°]2}= 714 stol th&e T3 ZEHA FHEE o &3l9 ]% %3
A& FIAh

1

P1

b2

Ao A1 A2 Amax

[O8 3-2] 4ERH HAY A
J—1

WTPmean = E(Aj—Aj—l)pj (13)
i=1

Var( WTPmean E(A WTP, merm) (p +p_1+1) (14)

33 4725}
(D) 7123A%F €4 4% 2 4
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1. $2A9 213348 54

[ 3-2] 2949 AAAS 54

28 QI (HWESR)
A (1) = 153(51.0%)
(0) ol & 147(49.0%)
(1) 20CH 110(36.7%)
(2) 30CH 80(26.7%)
o (3) 40CH 70(23.3%)
(4) 50CH 34(11.3%)
(5) 60CH 6(2.0%)
(1 puge-Les! 32(10.7%)
(2) B/ AH A 56(18.7%)
(3) INsH 9(3.0%)
x4 (4) U PHXHOI X 18(6.0%)
(5) =l 80(26.7%)
(6) g3 15(5.0%)
(7 HEXNRH 29(9.7%)
(8) Eig ] 61(20.3%)
(1) 1008t 0|2t 49(16.3%)
(2) 100-200 87(29.0%)
ASaz (3) 200-300 57(19.0%)
(4) 300-400 40(13.3%)
(5) 400-500 26(8.7%)
(6) 5008t Ol 4t 41(13.7%)
(1 XE0l38t 2(0.7%)
(2) == 5(1.7%)
WELE (3) Nk 88(29.3%)
(4) W ES 173(57.7%)
(5) et s 32(10.7%)
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Obs.=300
S ERS B0l et 8
e EEBR
SYRUNATZHE IAG:
RECOG 1. ®& SHCH 2. Y 2D UCH 3. & 2.23 .94
2D YCH
SEX SEX 4% 198 0.014 0.51 0.50
sgxel Lol
36.53H|
AGE 1.20-20 2. 30-39 3. 40-49 4. 50-59 5. s )
(2.15) (1.10)
60-69
EOU mRE 1.79 0.62
1. DE 2 105 2. HE 3. HSHAS ' '
SEXe FBR AS:
1. 100BF® OI8F 2. 100200 3. 200-300 2602+
INCOME . .
4. 300-400 5. 400500 6. 5002t  (3.10) (1.63)
2 0l
sgxe x:
JOB 1. BHON/AHIAR 2. NR/IIEH
3. B2/XRH 4. 7l EH(3tM =8
WTP S NEAASY 22,600  61,446.62

(2) 2 2Uds Z2AE F 71X9 FH

1. 99 ZA 4849 ZEH4 9% WTP 4=

o T FA FEAY CV ARE ugoz 37 ZvPyaZ2AEY F XS
AEst7]l 98 A8 JHR ALY - AAF AFEE £388to] Logit R¥E A A
7 29 [¥ 3-4]9 gt

1) (e A8 4% $F Asd 9 37 2 283 golo
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[ 3-4] &9 ZAA FEAHEY CVY Logit 28 F4 A7

bid 0000755(3) .0000113 -6.67 0.000

education -.1729274 .2811039 -0.62 0.538
income 4724984 . 1302295 3.63 0.000
recognition .7094905 .1711545 4.15 0.000
age .0799034 . 1657428 0.48 0.630
job_1 -.6464572 .4818463 -1.34 0.180
job_2 -.5782741 .4674631 -1.24 0.216
job_3 -.4207183 .5256859 -0.80 0.424
_cons -1.189793 7272184 -1.64 0.102

Pseudo R2 = 0.3731
Log Likel ihood = ~128.32173

o ILogit R FTHWASFE XNE AANFTYd id £& AqFoln, d9ds
AN 2D (bid), B85 (education), 254 Z(income) FHR2UFAZZ A E
Q1 A] o B (recognition), Hol(age), AAGob) Fol AEGA FFES & A9
st AWy E A9

o 23 FAAF ANEAA 4L v APHFEe ASFEH A7 A
g QA RTE 99% NFHFFEoNA F% AHE BRIt v 5

o of o o]}t m
FE 52 AEZAY 4FL nX A &gt AANFTAbid)AF BF 9% A=
Gzl F9TE BYTL coefficient A0 (FE AABZ ANFAe] EoldF
% $9AY ABNE WolAt AL AvHEE 4T AHE vl U8
& 4 3k
e 9 BA ARE WHoz Logit 2HE A @7 2dyrzzAEe
A BF AR EWTP)E ab7) 9131 ool 405e st
WTPtruncatedz‘/‘Maz.BFﬂ(Av)dBid'
0
_ 1 1+ expla)
Jo] ln[ 1+expla— fMaz.B) ]
(15
71X g = AAF N (bidding price)®} AT

A + AZAAH AFEY AFFk x ¥ FTdg
Maz.B = AU AAFTY

(¢
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Logit Ed FAZFA [He 99 A5 ¥o4x WIPY Hdd HF
(WTPtruncated) & T3t 24,1009 9] go] =5t}
2. ALY AP 9% WTP 4%

e 59 [& 35l /MEE AE CV AEE Hgoz a7 =udAT2AE9)
T 7HAE AES) A8 99 X A - AAF M52 2383t Tobit RYS
FAT Aol

o FTHHUFEE ABYAFA(x1/100)0] AHEHPR, MHRHEE pSSEFE
(education), 454 <FE(ncome) 3IA7F ZYFA ZIAEH  fI  AA AR
(recognition), Ho](age), AP Gob)ol A B-JALF A QGFe vld AoZ oAty o]
A9

[¥ 3-5] ALY AE CVY Tobit 28 54 23

income 3.33548 1.372364 2.43 0.016

recognition 6.870814 1.910977 3.60 0.000
education 1.490551 2.791866 0.53 0.594
age 3.210984 1.894672 1.69 0.091
job_1 -2.038668 5.298691 -0.38 0.701
job 2 -2.911708 5.10971 -0.57 0.569
job_3 . 1246868 5.893299 0.02 0.983

-22.16532 12.42018

28.32553 1.403572

Pseudo R2 = 0.0174
Log Likelihood = -1126.1933

o Tobit2d FAAI A& A} Oclao}:.g_. ) %]
Aol A JAAARIL 999% A FFZA A folE
AFFE T2 AEYAL) F3g& u]x]x] oFFr}.
o Tobit 2EFS AME3stY /MWy FAE CVel 98 37 ZydazzdEl)
EWTP)E 371 913t9 g9 2(16)& AH&3tar).

E(WTP)= @(ZTﬂ)Zﬂ+ a¢(—_aiﬂ)

(16)
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o 7] 4 & = CDF of Standard Normal
¢ = PDF of Standard Normal
B = coefficientE e}

E(WTP)= @(—i—ﬁ—)Zﬂ+ a¢(_TZ'6) = 28475.71

h -4

AL A7} 2AL2Z2AE APS 5l AT 19F A EF2A sl HTE
JALEFHN(WTPmean)©] ¢F 285009 4& 2lv| 3t}

3 HEFHIHA 9% WTP &=
A AA FEARY CV AR ANAEE A25S 8L D MEHY
A4e &

o
2ol 9% dF BUAEZZAE Al i AYIES AFAEdE st
7) st gel A NS AR
J—1
WTP,, ,on = Z(Aj—Aj_l)pj 17)

J=1
Var( WTPmean) = E (A]_ WTPmean)2 (pj+pj+1)
ji=0

A A AETE
7+A &
2,000 0.78
5,000 0.56
10,000 0.66
20,000 0.42
Ps
Ps 50,000 0.14

0 200 5,000 10,000 20,000 50,000 100,000
Ag A Ay A3z Ay As As

[ 3-3] AXNZIAAE AEYAL SEIHZ

100,000 0.08

o At A v EFHIYA 93 FHE AT AEYAF AL 205008 22 S
=S4tk o] A A FELAHF CVell o BAAEAAEY 241009, 182
ARZAER CVl AF HAAEAAF Y 285009 S vlustq F o AHAA U=
Ry S AEste 37 2L AE F JIXE AESHL .

o A AFIARC] F(R)Y AEYA 7S d3F s B3 HEsHS
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=

(@) ¥4 2uds ZeAEe 3 shNe) 27
RSy g8 FRA
oz AYEons FRAYY
o 241009€ WHEoE B EddizEAE
B AR @7 2l ZAES skl A7 ARHRA = FAL A%
Adel A BE AN 2ohe e Yo AAF J7 ARF
24100991 20-694 A& AW FQ006W NN FANE FF) T43VHL B
F9 o 17909 fo] @7 2UATZAE F A} 903 2 5 Aok AL
A7k Bag @UR2TAE WolAgY A AY 2avgel o 12159
4 AEz 2383 gonz i A AGos NuSe] Lt AR FA]
guc AW & ¢ 5+ A

4% CV ud 488 =
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4. BEA FF713 A

41 718

EA AHEAE U7, $2, EFLde® dEHE F4099 EART iU
EAGAEAE EAESE TET =AVF W5 agan AEANERY 299
B37} o7lste EAAHAY #3RAE & F Uk o FTAAM EATVIFHG
AgA #9 g9e Ad 3tEE BA9 ERFEAEZAN)T FHF #™bel A
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HEE Qo] 24 4 gt Aolg AYBED BIT & Y& WAF 278
Mg AR # ois BB 829 49 FeYY zHe F 228 vu
W dold EAel 9FHES F5F Aol ¥ AgET. 03ARE A A

Ko for do
o K
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A A 7 el vadd At BE £ A B ‘FoET 2HAIZET g}y,
AV BEY ‘25 ¢ F83tH(EE 4 dzdd), ‘FoI}HATIY), ‘Ags F
L3 (Fds] AsEry, ‘Aoz Fo3(Egdez Asdt)s 2& o9
A #d(verbal judgment)S WElEE dx 0|3 ojod AYL ZZd HF3E=
1,3 5 7 9% 22 X3 A (numerical judgment) .2 W3 st JPAE R A}
|5t Wyolth ek, O FoE7 AR wigigE 4 £ Byl ARY Fg3
I AGHE A5de 2 9FE o&stq AEE dYsA vk AT AR
7182 F 1008E F 840 wjiEse WHolt. el 3 24 % 194 997A)
Aoz FoA I, g2 24 7IHgFA00-DE FoAh 48 9 F 82
7t B8 48T 3u] F83H 77 759 252 Yo A,
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5. GIS7I#% AeA &g olad 714 /%

AEIAAEE Grhstd FRHEAL 37 98 28d 33 FUARARE AF,
AL 59 A4, AA 5o FEI}T 1 FHFULES AT

1 LiDARY 9% 3449 AJAR 75254

FFLIDARAIS & ol &3l 339 AFE 7435 HaA 9 ASAEEREH o
29 [29 5-118 Zo] AWPEE F&35t9 3449 23 & F49Y. A¥AE &
oldel ¥ AzdE AN, A4 L A|HEO AT FHolY FEAAFE B3 A
Aoz FAYE 3349 R¥ES TN olg EUE AU 3, A
W92 A o] 7538t

(a) AVH F

(23 5-1] AEd F=4

2. LiDAR®] 9@ 339 N4E4n F5A%

duHoz ofF £e WEEZ ASHA % FILDARAEE o3t} 334
ANRBE BAA02 AR AReS] ANNE ALBA G 4BY FEVO
2t xam §3AA 59 FARRE Az AHEY A 52 AYstx
1% A FEHE Aol wtFAT (1Y 5-2).

e

(@ AEE FE3HE U= & 3%
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[19 5-2] 33 AL EAR 7523

3. AARR 722
(1) TaAFE 949800 % ALY An 7=

e SBCE PBCY EA13<Q ‘salt-and-pepper' & E A At AT A Zo] 7}
SotAl HATHZE 5-3(a)).

Jee Aged 2Tz 1
F8) WRATHIY 5-3(b)). 0OC
2RRe0 #Hsn Q) WE
¥ 498 2WATUE ot

* OOCe= HATTAE #-&3te] PBCS SBCAAA &
§4740l FsuA A FA%e 2RE E
g olgste JRAHL VY B$ I 9A7}
o ol HeT HAW .
stod 94 FHE 4% 4

-Q forest
:;—. conifer+broad
@ LY

(a) SBC (b) 0OC
[2¥ 5-3] 3= 9] SBC Z3Ha)9 00C ZAFH(b)

(2) LiDAR} 93 7AAE 999 AMAR TS

o ZUF, 34%, 895 T FEivEte dEd Jd¥E g eE Watershed ¥
I or DCM A A [27 5-4]18 Zo] MAEY o] FPHAJL, A
gxe 957 a4 dehdEd, o)A JE9 @7, Corn¥ Ellipse
P Fefo] wEkr] £EE AE Boundary W Cell 59 Aug, F43 A}
o]g] Zolrt A Frgol 93 FFHY T3} dF Ul AdE9 & Aol HIYAE
T g% dFolztn 2Ad
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<D <P &I
EMAX h=0.18 EMAX h=0,12 EMAX h=0.02
Accuracy: 68.1% Accuracy: 86.7% Accuracy: 67.4%

[O8 5-4] =30 OE HAsS 22 21

o 2TH AAE YA 7 & FJAYS 512 AAFAL, AT Celld 9
g 95 2 B4t E4ARE d32AAES gz B4 e, *
449 #3133 A=/t E45RT 24 FAHJG o)A F3E FIHEER)
o] e we Aolglm E & gtd, FASFEL 7ol AY FHoz Wyl
AZzA Az A9 dREAR, EHFE Fo] FHLE L Ao

A Q3 FoAEA AF}EZ AASAHFLY Aoyl AL F Y] HEY

30 30 30
25 25 25
R230.77 R?30.80 s R?50.74
AZO ry AZO - 20
) LA £ E ol
- - = PRE W
gls —¥ gls = %15 —
% A
gxo Em g10 *
5 5 5
o ] o
0 5 10 15 20 25 30 0 5 10 15 20 25 30 o 5 10 15 20 25 30
observed(m) observed(m) observed(m)
(a) Pinus koraiensis (b) Larix leptolepis (¢) Quercus spp.

[O& 5-5] £Z8 =3 4279 Mg 2
o 38 LPI ¥ LIE o] 83t9 FAE LA 3N A LAIE HlasE

A7 LIE o] &3t9 A9 LA} LPIE o]£3l9 4% LAIRT A9 LAY
o 23S ¢ F AU
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[E 5-1] Accuracies of the LAl estimations with LPI

and LI1

Species Statistics LPI Lit
Function LAI=-54.561-LPI+7.3411 LAI=50.184- LII-42.573
Pinus Range 0.04~0.07 0.92~0.96
korajensis R2 0.81 0.88
RMSE 0.31 0.24
Function LAI=-83405LPI+3.5776 LAI=82604 LII-4.6359
Larix Range 0.07~0.19 0.78~0.91
leptolepis R? 0.73 0.85
RMSE 0.25 0.18
Function LAI=-1.7093-LPI +1.2168 LAI=1.8422 LI[-0.6042
Quercus Range 0.02~0.34 0.66~0.98
SPp. R? 0.81 0.86
RMSE 0.09 0.08

F44 A4 71717t o

w9l LPI 2 LY Z718] Ha) LAIS) Z7HEo] Xzto]
Al g3 dolA TAEI} G Add5E

¢ Pinus koraiensis
""" & Larix leptolepis
© Quercus spp.

o EF FEE U9 Tobyu L AEUA ue
£2 & % gk olRe
A& AXE As gy, &
3AA Y 71€719 AUFL FoAA B9 (29 5-6).
7.00 : ; 7.00
6.00 ' —————— R 6.00 [~
E « Pinus koraiensis
5.00 : & Larix leptolepis -~ 5.00
) H © Quercus spp.
_ 400 \ : 400 -
5 3
3.00 g : 3.00
2.00 : -------- 2.00
1.00 Qjﬁk; o L :ﬁé:' 1.00
1 H ' 3
0.00 i i i i 0.00
000 005 0.10 0.15 025 030 035 0.70

[D2 5-6] LPIS LIIOI @2 LAIS 2%

o« 344 dolgt 440
4 @g7] MR LAL 339 ovlx,

LPI

A58 YeolHE

e T 9.8

AHgste] FUERe del A9
o] A Y F =A™ LAIS )

Ll

g B A 2 B9 9FE Foh¥ & Ak B8, B95e) A9E Yol g

F AAS

F9A% Qo) A7t 458 Q9 Aucke Ay B,
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(4) FF ¢ A LiDAR &%l o3 A4 94334 3DAR 75

e small-footprint®#4} &) FFLIDARE =2 Sy FHEZF Qo HFA2A7}
Uo s SR ARFAE Ake] ot AES AAAPRE FH57] A
AZLIDARAEE F53H 3AdeE AFAS Fol 9 [2¥ 5-7l°lth. 19
A BiE wel Zo] AAEY X, &2, FF T Ui 3x4F JA+xI 13
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- E“II MEYDHXIEOF 2Ol HS 0 F
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- MEIATAE L OMILIEIZ D28 TAMNLAY SAAS TOLY JH o
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A6 F ATAEHRAANAN S A=A R

1. AR} 71=
11 BeA B9 o3 w3

dutxo s QA FrHAL AT AAAAN Do AE2LH AR E
FHF oz gGrtste A7t 2o AHAE Horg oM FoF HL2 AET
AL FAT F JE AHAY AAA . A HAS YA FF, 715E
A F g F5E FHHoE =@

7t @rte] aEsfor & 3
- 294 34 19
- AEGISA, BHEd FH 1y
- AAA, A4, 344 18
J

e BARE (A, TR, F94, 484, A8, AP ATAH FY

- Qe 3B A8, 44, GFY (3 R AHATEA)

- gYA 7% Qdnd. 2248, ZATE, 44X FUEA
- zo AHAY NAE (FRTR)

A537 AUPAL DHSA d@Ho gou A AEE A4A 73 H
F9 #7e] AEFE AT JE AHAY Jsd 28 FHEH el b
ol 4884 AFdsie AL dAZE ojdvz 2o (Tumer ¥, 1989, 1991).
AR AFEL AP AHAE Hrtstd & 5 Yo o] E42 58T AHT
Zto] diste] RRAo =W AgHrt A FHHFIEHLE AA Fo A A4
ANg Bristed H42 5 Atk A4AY AL FAY 5 U= YA A
H X WA, AoiAaFEl g, a3 HHA AXole AAA, A F, oY
A7), FEAAZ7), AFA Fol Jom, EF AA AHAd dF I A5
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A& F7HAH.
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FEX ST} o] 8dY,

ar= ({8 1
7194 Tne W4 F T4 9P AFY AL (. 9L, Tde o4 F
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AEA M9 TFFola & 5 o
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13 AL AF

Aegd A F9 & Adste AL FAE £ EFAHE Husted
7124 WHe] H3 o} (Farina, 2000). 2 9o 229 Tx Ao FHEYE,
dEF 55 T8 ALY dvolgd (Muller-Dombois & Ellenberg 1974).
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Aol A FEE 7]Q&Y. McGarigal¥} Marks (1995)°0] A3 INEA=ZZY
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2ol Ao HgH

BEEAEL FBRANIE TS Ye ARLA (. A, T2 F) ¥FH
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W A3 Agon. S #AE% e 4 AL 1Y AFaE, HXFTRE, H
A qFAd T FAEE] Yk
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d& AWt 53] HAY wddt HAA Ad g F
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