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Abstract— In the real word, environment-watershed Area sustainable development is an important issue for human life
comfortable. Its sustainable development is affected by natural disasters such as earthquake, typhoon, torrential rain,
etc. The decision making process are uncertain in a number of ways, such as subjective perception, natural language,
etc. Most dimensions/factors have interdependent and interactive features, so they cannot be evaluated by conventional
measures method. Multiple Criteria Decision Making (MCDM) model is used for addressing dependent relationships
among the criteria. MCDM model is applied to measure and evaluate watershed environmental problems successfully
in this paper.

Keywords— Watershed, Wetland, Multiple Criteria Decision Making, MCDM.

1. INTRODUCTION

Research Background and Purpose

Research |ssues and Objectives

The entire process of planning depends upon how the
The birthplace of the upstream terrain steep isplanners or policymakers understand and intergret t
uninhabitable. However, the watershed area from theconcept of environmental sustainable developmedt an
beginning of the middle reaches till the lower teeof  regional environment planning on the nature of the
the river to the Coastal of wetland are more gemttéch planning mechanism prevalent in a country. Henlge, t
is a more complete regional environment for present study aims at developing a hybrid novel ehod
inhabitation. It is very important to manage thgioeal for strategy evaluation, alternative selection, ahé
environment since it affects human life, and ndfura regional environmental project optimization. Figalan
ecological, and environmental sustainable developme empirical regional environment problem is investgh
In the recent years, the overall environmental ichd in order to demonstrate a novel hybrid MCDM (Mukip
natural disasters (such as earthquakes, typhoams, a Criteria Decision Making) model proposed for future
rainstorms) as well as a large number of man-madeapplications. The results indicate that the progose
disasters for economic gains, and the rapid devedmpp ~ method is suitable for the real world.
of I.and under. the living areas have caused serious- - ork Research Methods
environmental impact and damage, and have created a
imbalance of regional space in the natural ecosyste In the first stage for the evaluation of environtaén
The main objective of regional environmental plaigni  watershed region issues using multiple criteriaidiec
for sustainable development is to improve the gafps making methods, the best project selection for the
criteria  for achieving the aspired levels of human regional environment planning of evaluated critetie
welfare, while taking into account the factors ofrfort ~ aspects under consideration, and the feasiblenatiees
and safety. There are some critical componentshén t are defined through brainstorming, scenario writiagd
environmental project that need to considered fordiscussion with experts.

evaluating the strategy with the decision makingepss. In the gecond stage, statistical factor analysis is
In general, these critical components are numerous _empl_oy_ed in order to extract some common factors fo
number and are known to affect each other and'd_em'_fylng the relationship among these _ev_alyated
therefore. the analvsis is complex ' criteria. The other approaches available for idwimty
A sustéinable er)llvironmentpis a. function of two majo the relationship among criteria include DEMATEL

components, ecology and humans, that is sust:einabl(DeC's'On'makmg trial and evaluation laboratorg)d

e . T ’ ANP based on the DEMATEL technique to build the
decision-making should have two simultaneous goals:

(1) Achievement of human development to secure highnetWork relationship map (NRM) for constructing 8up

standards of living; (2) Protection and improvemeht matrix.
. 9 Prove In the third stage, the weights of evaluated detere
the environment now and for the future generations.

assessed based on the fuzzy hierarchical analyteeps

by utilizing geomeans to integrate the group judginia

the fourth stage, the performance score of feasible
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Finally, the preferred order is determined for all and deposition; (4) soil and water conservationoafds;
alternatives according to the final synthetic value (5) activities of biological communities; (6) hedit
Furthermore, an introduction to De Novo Programming molds and regeneration; (7) integrity of ecological
is presented for solving the optimized distribution corridors; (8) ecological monitoring and management
network design in the environment of watershedaregi (9) ecological potentiality and restriction; (1®rgpheral

landscapes and natural features; (11) tour faastit(12)

2. CONCEPT OF REGIONAL ENVIRONMENT resources of humane industries; (13) potentialitiand
PLAN MEASUREMENTS development; (14) artificial disturbance minimizet
Environment-Watershed Plan Measurements _Ia_r;(glélf) prevention of development. These are gimen

Environment watershed plan measurements involve a

number of complex factors, however, including Table 1. The Influence Dimensions and Criteria for
management englneerlng, ecolog|ca| restoratlon, Comprehensive Conservation in Watershed Environment

environmental construction, and environmental
conservation issues.

| Dimensions | Influence Criteria Statements of Influence Criteria |
In order 1o reach the purpose of stabilizing landslide, use

1. Violent landslide - s e p
various kinds of projects and non-projects to increase soil

Many factors/criteria; the environmental watershed penutbations (G150 resisuance.
plan index are considered to focus on catastrdmiman 2 Pouentialdebris | L o o each e cffeeivoncss of

pw torrents (C: N N N
flow torrents (C2) disaster prevention amd mitigation

Safety’ Comfort’ IntereSt’ the eCO|Oglca| SyStemd a E . . Treat channel silt sitvations, the coherent abilitics of every
environmental Sustainabi“ty. Many studies have | com trol |D 1 :nE:J\LL}:;::(G::FLH:I\ botrleneek section, and the sources of soil and sand, and

then put forward the solution,

pl‘OVIded useful methodology a.nd mOde|S based on 4. Soil and water Improve on the issues of the slope stability destroved by

. . conservation of toads | road development and the conservation of water source to
prOblem'SO|V|ng pl’OGedureS that haVe ma|n|y been | {Ca) reduce the impact produced by roads toward environment.
applied to the field of environment watershed plan e g
management in Taiwan. Watershed planning, restorati comonimines (€ vealags.

6. Habitat molds and | Consider the ¢cological development in w; aters shed 1o

and management have Specific hydro|ogic functi(]]'d; a Ecological regeneration (Cy) |.mpr\mlllun\luw muu.munh\g
ecological impacts. The inventory, evaluation, and f{yo | 7henset human actvity and the buffer butween peaple
. . - £0 DElCal comdars u\‘u]i\ 1z beings to maintain the continuity and fullness
planning for watershed restoration were based on ) f ceological comidor.
geomorphic, hydrologic, and ecological principles. ;.lfn.tli‘ﬁ.nl i 551'1‘?1.‘;'.‘:‘131?.!‘ o e, improve and et posibl
The criteria mainly include three conflicting types

nent (Cs) reason: fluence (water quality, air and offal).

Analyze the issues of biological resource, water quality

|ntereSt economy, eCO'Ogy, and SOCIO|Ogy Apmfr I—wr,I,::;ll:“[(lm;J resource and ecological resource.

Calam|ty, Wh|Ch St|" aCCOUntS fOI‘ enVernment WatEd Iti Pl‘]’i\ll"lrl‘dl Wholly consider the combination of tour landscape and
. . . . - landscapes anid special features in inside and outside planning districts.

planning in natural catastrophes, engineering dessigpr patural features (Cio)

and incident data, maintenance, and operational {1 tase I TR

1C1 i i i i (D) - natural material as the core.

deflc'_enCIeS _are typ|Ca”y Clted R as causes Of m"e 12. Resources of Lead local humane style and peculiar products (such as

plann”’]g Th|s Study alms to d|SCuSS the effectd an 312!111];1\‘.\- industrics IL‘TL:;][HL fruit, and animal} in the wholly humane industry

produce a N RM for eaCh faCtorlcriterion. Inﬂuence 13, Potentiality of T|‘.l'l‘.u_‘_’|‘. considering the traffic convenivnce and the

land development susceptibility of hinterland size and calamity, set up the
development poteniiality of regi
Artificial disturbance minimizing makes the natural
ceology reach the balance.

factors/criteria  and the relational structure of
environment watershed planning have been studied. Emvironmental
Th|S paper uses two methOdS to eStainSh the [(l‘;‘:im.m”m 15, Pmuum]mr Delimit the preserve of watershed and forbid developing
evaluation model based on a new hybrid MCDM model | | development (C ;) '
to address dependent relationships among critesiag
a DEMATEL technique to build a NRM, then an ANP
technique is used to obtain the relative
importance/weighting preferences for each criterion For the best plan or government authorities, plan
The environment-watershed problems have beerengineering not only acquires nice planning andgtes
statistically described from natural disasters ahd but also good plan so as to achieve the three doals
artificial merging of two levels. Firstly, typhoons planning management with high efficiency and high
torrential rains, and earthquakes cause the rivers quality.
overflow, cause the violent landslides, and resnlt The analytic hierarchy process (AHP) method is
potential debris flow. In addition, environmentaindand  widely used for multiple attribute decision-making
for space and water has increased artificial disitnces  (MADM) and has successfully been applied to many
changes of land pattern utilization and terraintuiess  practical decision-making problems. The empirical
carry out the transition of development. effectiveness and theoretical validity of the AHRvé
How to solve the environmental watershed problems?also been discussed by previous study and thisskgm
Firstly, from the watershed environment survey data has focused on four main areas.
some characteristic values that improve and stabthe Via expert guestionnaire suggest some factorsfiite
river canal shape, increase the activities of fbégical of Environment-watershed can join with the same
community are found. There are four influence aspec attribute. Thus in the first dimensions of watedshe
are: (1) watershed management and erosion coii@pl; management and erosion control, we join: (1) viblen
ecological restoration; (3) environmental consiargt  landslide perturbations, to (2) potential debriswfl
and (4) environmental conservation. The fifteen torrents; in the second dimensions of ecological
factors/criteria are: (1) violent landslide pertatibns; restoration, to join (5) activities of biological
(2) potential debris flow torrents; (3) rivers ofosion

al construction.

The Best Plan Environment-Watershed Measurement
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communities, to (6) habitat molds and regeneration; The four aspects of influence that must be consitler
the third dimensions of environmental constructitm, in this research are: (1) natural environment; (2)
address (7) Landscape tour and natural featurgs, (8ecological environment; (3) physical environmentda
Human industry and resource of land, to take taegpbf  (4) human environment (including both social and
(9) ecological potentiality and restriction, (1@rijpheral  economic aspects). Since comprehensive conservation
landscapes and natural features, (11) tour faslit{12) rate in wetlands environmental plan system is an
resources of humane industries, (13) potentialitiand important factor in plan measurements, it was wed
development. In summary, it needs to consider facto further criterion (Table 2).

criteria which have to enclose four dimensions

factors/criteria, i.e. including: (1) watershed rmgament Table 2. Dimensions and Criteria for Wetlands

and erosion control; (2) ecological restoration;) (3 Environmental Plan System

environmental  construction;  (4)  environmental

. . . . Dimensions Statements of Influence Criteria
conservation. Based on these, 10 evaluation aitedi T indicates the degres of connection oT iver and oder |
the hierarchical structure were to use in our study forection of iver bastn _ sretands.

(Cy)
The hleral‘Chlca| Structure adOpted |n thls Studﬁ&ﬁ] Ei:-liﬁ::m-_un 3. Distribution of seenic The distribution is formed by climate, terrain,

resources (C gical, hydrology. ocean current, zoology, botany
with the problems of plan assessment for envirorimen ®» resourees (€)

3. The impact and md the impact and response on the ecological

Watershed as ShOWI’] in Figure 1 . menitoring of environment of the development of wetlands.
environment (C5)
4. The activity of biotic | Carry on the investigation of wetands® biology

community (multiplicity) = spe and understand the composition of region

i i i Ecological .
Goal Dimension Criteria st (Cy) ccolo
Environment |- — —= — -
. . (D2) 5. Recovery of habitat The biology or the communities (aggregations) live at
C,: Potential debris flow torrent 4 {molding and tat 50 as to construct a complete ceology

Watershed Management of
Erosion Control (D4) | regeneration) (€5)
C: River of erosion and deposition

ity of improving water's quality: to take the
lue inte consideration, to reserve the original

S 6. Improvement of
Physical X .
- nce and to increase the level of

C3: Soil and water conservation of roads - water's quality (Ca)
Environment ’

contain and 50 on.
(D=} i i
. Acti i 7. Measure of decreasing screase the measure venting of floods
e o0 (.4: Acthities of blological community .]'“{.H u_nl of decreasing Decrease the measure of preventing of flood:
floods

Cs; Integrality of ecological corridor of the form of | Analyze the condition of diswribution of wetlands in
imdustrial Jistribution accordance with current industry.

Cg: Ecological monitoring and management (Cs)

9 Usase of land
Environment Construction (D3) C: Landscape tour and natural features . ). Usage of .I.u.u
Environment | resources (Ca)
. of Humanity,
Cg: Human industry and resource of land

¢ .
Society and 10. Analysis of villages A yze the regions which gather large population
. Economy (Du) | (Cyo) size.
Y ——— Cg: Artificial disturbance minimizing Let penple experience the importance of the
- | I maintenance of hiological multiplicity by touring in
(Dg) 11. Ecology-tourism : . v L
C¢: Forbid developing . or y order to achieve the goal of ecology preservation;
(science education) (Cy)) A Ny i
thus, push ahead the coexistence and advance berween
ecology preservation and tourism industry.

hich can directly be
1 and existence, and bring

Integrated Assessment of the best Plan Alternatives

Fig.1. The Hierarchical Structure for the Best Plan
Alternatives Assessment.
3. AHYBRID NOVEL MCDM MODEL FOR

Wetlands Environment Plan Measurements EVALUATION AND PLANNING
Wetland environmental plans are a very importapety The main objective of the Hybrid Novel MCDM model
of plan that relate to human welfare and safety. proposed in this thesis is environment ProblemsiSgl

The island of Taiwan has approximately 11,846 for achieving the aspired levels of human welfdhe
hectares of wetlands. Thus, a majority of coastalmodel includes techniques of idea, logic reasonamgl
development is directly or indirectly related totlmads,  thinking systems. The MCDM method is aimed at three
and development is typically in conflict with the major classifications: (1) Individual issues/obgect
preservation efforts of the wetlands. evaluation using multivariate statistical analyasisl data

Measuring wetland environmental plans involves amining for data process analysis to understand the
number of complex factors, including natural €Xisting problems for future prospects; (2) Muliiteria
environment,  ecological  environment,  physical evaluation for selection or improvement, proposal t
environment, human environment, society, and ecimom Solve and analyze the problems with feasible adtires
issues. There have been considerable researcfor the “problems-solving”; (3) The identified priems
discussions on the landscape of wetlands, the expno are dealt with multi-objective programming for plan
water storage, management modeling, and scenari@esign. The contents of this Hybrid Novel MCDM mbde
evaluation. How can the environmental problems ofare included in three parts as follows.
wetlands be solved? The wetlands environmentalesury ~ This study focuses on the hybrid novel MCDM
data revealed characteristic values that were dsed method for decision making in regional environment.
improving and stabilizing the river canal shape, The first part of this section focuses on a mettooluild
increasing the activiies of biological communities the analysis of a five hierarchy systems. The seqart
increasing mold habitats and regeneration, impgpvin of this section focuses on utilizing fuzzy clagsition to
structural integrality of the ecological corridareating ~ solve the optimal strategy combination. Finally, a
peripheral landscapes and natural environment fegtu  summary of some widely used cluster validity fuooti
developing tour faciliies and resources of human for fuzzy classification is provided, the validity which
industries, repeating the structural nature of bkau index could provide the useful information to detare
material, increasing the value of tourism, and getthg  the critical number of clusters.
the environment.
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Buliding an Analysis Hierarchy System for Evaluation 4. EMPIRICAL STUDY ON REGIONAL
and Planning ENVIRONMENT PLANNING

In this study, firstly a hierarchy system is esttidd for By applying the multi-criteria decision making medthto
analysis, evaluation, and planning through scenarioexplore the proposed strategy seeking sustainable
writing and brainstorming. Phase 1 includes theralle development, it is successfully demonstrated thasd
objectives. Phase 2 the related aspects are coedifle methods of measurement, improvement, and strategy,
achieving goals. The list of criteria is considerid  therefore it provides a good evaluation planningl an
Phase 3, all criteria under consideration are medsu appear to be more appropriate in the real regional
using evaluators consisting of individuals withfelient environment of Taiwan. There are divided into three
viewpoints. Phase 4 involves a listing of parts: In the first part, the measures and evaloatd
alternatives/strategies for selection, and finathe best  build strategies are provided; in the second gatgction
plan will be selected in Phase5 (Figure 2). of the best alternative is presented; in the thiedt,
allocation of the optimal resource is presented.

Case Study of the Pei-Keng Brook Envrionment-
Watershed Plan Systems

Located in Taiwan, the study area is comprisedoof f
parts. This planning includes the Guoxing town of
Nantou County where the Nangang River of the toas h

a small stream and the Pei-keng creek rises irSijiaeo
mountain (1172M), the Cukeng branch rises in the
Kandou mountain (1097M), the Juicaihu creek riges i
the Juifener mountain (1174M), and the Hongxianshui
branch rises in the Heshangtou mountain (955M)uffeig

3). The plan systems are complex and are compdsed o
environmental, software, hardware, and human factor

Measuring Relationships among Dimensions for
Fig.2. Analysis Hierarchy System for Evaluation and  Building NRM

Planning. This study is aimed at determining the most imparta
plan criteria as well as measuring relationshiporagn
criteria for building an NRM (network relation map)
questionnaire was provided to three groups whichewe
This paper establishes a regional environmentalcomprised of 15 experts-five from the universiiéghe
(watershed and coastal wetland) plan system thit wi expert scholars (including Water Resources Enginger
exert an influence in the regional environment. Wtiee  and Conservation, Landscape and Recreation, Urban
government, educational circles, and industry work Planning, Environment Engineering, and Architedtura
together and plan at the same time, they will coltee Engineering), five from governmental departments] a
relations and different literary composition dimiemns five from industry-ranking of each criterion witespect
and criterion of the regional environment and pamlu to sustainable development using a 5-point scaiging
some impact on the regional environment. A watatshe from 5 (extremely important) to 1 (no effect). Tteee
environmental plan must consider in detail watedshe criteria with the highest scores were extractedhfeach
management and erosion control, ecological restorat dimension to construct the system for measuring the
environmental  construction, and  environmental environment watershed plan. Since comprehensive
conservation; a coastal wetland plan must consider conservation rate in environment watershed platesys
natural, ecological, physical and human environment  is an important factor in plan measurements, it used

. . as a further criterion. The aim is to determine mest
DEM.ATEL Technique for Building a Network important plan criteria as well as measure the
Relation Map (NRM) relationships among criteria. The watershed expeere
The DEMATEL technique was used to investigate andthus asked to determine the importance of the
solve the complicated problem group. DEMATEL was relationships among the dimensions. The averagelini
developed with the belief that the pioneering ammppr ~ direct-relation 4x4 matrix A obtained by pair-wise
use of scientific research methods could help tocomparisons in terms of influences and directions
illuminate specific and intertwined phenomena and between dimensions is shown in Table 3.
contribute to the recognition of practical solugon
through a hierarchical structure. DEMATEL has been
successfully applied in many situations such as
marketing strategies, e-learning evaluations, obntr
systems, and safety problems.

Buliding MCDM Model for Regional Environment
Plan Strategy
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Table 3. The Initial Influence Matrix A

. A Management and Ecological Environmental Environmental
Dimensions

Erosion Control Restoration (D)

N 1)/
D)) / \

Watershed //\ h
Management and . - -

L 0 0 2 .
Erasion Control - 24 24 < (Dz) (D4) >
(D)) \_/ v
Ecological 32 0 - -
Restoration (Dz) o T o

36 3 2

Construction {Dx) 36 0 0 20 D3)
Environmental . \ /
36 38 28 1]
Conservation (Dy) i _ - _ = . u

Environmental

Fig.3. The Impact-Relationship-Map of Relations witin
Safety Systems.

Construction (D3)  Conservation (Dy)

Watershed (D
(

As seen in matrix A, the normalized direct-relatibn
is calculated from Equation (1) and (2). Subsedueby
using Equation (3), the total-influence T can beivel
as shown in Table 4. Finally, using Equations ¢ ¢5),

g€
the sum of the total-influence given and receiveeach N
dimension can be derived as shown in Table 5. )
D=kA (1) Dy(7.443,1.235) gap:4.56
n n 17
— D(7.116 ., 0.379) gap:3.67
K=mi 1/miaxz a;, 1/mjaxz a; (2
i=1 i=1 6| 7' ? .
_1 4 N
T=D(I-D) ", wherek - «,D* =[0] ~ (3) i
] Dy(7219 .-0381) gap:3.91
r= ztij = [ti]nxl = (rll L ’ rill— ’ rn) (4) 1 (7.90 , -1.232) gap:4.35
ST na Fig.4. The Impact-Direction Map.
n U
c= ztij =[ti]nx1=(C1’L ,C;,L ,Cn) (5)
Li=t 5. DISCUSSIONS FOR MANAGERIAL
IMPLICATIONS
Table 4. The Total Influence Matrix T This research presented a plan for preserving

environment watersheds and coastal wetlands byfuse
novel hybrid MCDM method to address dependent

Environmental
Construction

Environmental — Total
Conservation Influence

Ecological
Restoration

D) ) Dy Nomalized relationships among criteria. By using a DEMATEL

: P 0846 0793 0745 technique to construct the NRM, along with ANP to
oo (Ve =035) (¥, 202D (Vo =025 (an =025 (100 decide the relative weights of criteria, a selectan
Ecalogical s 0 0526 0T was proposed in the environment watershed of ayfuzz
o e e TOED e, SRR e SO0 decision support system for the assessment ohaliee
[(;;“"I”"”“-i““ tu,,l,_lq—zu.‘.l (w, I [J—J?W.zﬁl [-.-.-J,{",T—]fl.lsn tu,‘{,"_ﬁfzkzm (1.00) Strategies-
Envitonmental | a5 201 Lo 02 The results of the empirical case are presented in
Conservation ¢ 031 (g, =028) (W, =024)  (w,, =081  (1.00)

section four. The discussion is divided into thpsets
and subsequently four subsections. Firstly, thesomres
and evaluation is to build strategies. Secondligcti®n
of the best alternative is highlighted. And thirdthe
optimal resource allocation is presented.

From the results obtained earlier, it is known thnest
DEMATEL can be used in conjunction with an ANP for
determining the relative weights of the criteriaheT
DEMATEL works in an ANP to construct a new

(D)

Accordingly, the IRM of the DEMATEL method can
be obtained as shown in Figure 3 using Table 4,smnd
shown in Figure 4 using Table 5.

Table 5. The Sum of Influence Given and Received on
Dimension

Dimensions I & n+e o

measurement model for environment watershed plan

Watershed Management and Erosion Control {Dy 3.177 44110 7.587 1.232 1 iri . 1 .

1-_';-:\l|l1:11;-u1 R:‘::\:i'utli):\|1nll[;?] oo conet 3419 .’t.xm: 7.219 0.381 effects in a_n emplrlcal StUdy' (1) for evaluat_lr@-Reng .
Environmental Construction D 3.747 3.369 T.116 0.379 -
Eovmtl Comveln ) brook environments, and (2) for evaluating Kao-Mei

coastal wetland environments. The result was obthérs
follows:

In the Pei-Keng brook of watershed environment, the
influence dimensions and criteria weight that repreéed
the dimensions affected by the physical environment
were calculated (Figure 4).

The environment watershed plan strategy is shown in
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Table 6.
emphasize the goal of a sustainable environment. Th
strategy and the program continue to question feeaf
expert interviews with key design, according toqragn
section 2 of the structure to aggregate the cheviatits

of the dimensions and criteria. The watershed aféhe
Pei-Keng brook designed four items of ten issued an
interviews with experts capable of successfullydqg a
regional environment for the sustainable environmen
and living comfortable, safe environment for advafe
the best planning.

Table 6. Environment-Watershed Plan Strategy

Formula | Stralegy
Control sand production, clear silt, and dredging, prevent soil barrier
lakes that sand blocks form, mncrease river drain-off water and the
| source of water conservation ability.
Set up the integrity of the ecological cornidor, improve the diversified
cache environment, and monitor the quantity of development of the
| ecological species.

Pl

P2

Engage in ccology and land utilization to investigate, channel writing
style dose and industry’s characteristics into locals, in order o be
regarded and planned as the natural and harmonious aesthetic feeling
of the environment.

Delimit the ecological sensitizing range and protection zone, reduce
artificial disturbance, and allow the ecology to reach its natural
cquilibrium.

P4

6. CONCLUSIONS

The present study established a hybrid causal moidel
the regional environment plan effect, the relationa
structure, selection of the best alternative, sagburce
allocation. The optimization design model was vedf
through satisfactory statistical techniques in orte
confirm its efficiency for use in further researshe
Traditionally, the plan is based on the numbertofra
water catastrophes, human environment criteriageusé
land resources, analysis of the form of industrial
distribution, ecology tourism, the analysis of ages,
and possibly “land and monitored” rates during tudi

It can reduce environment-watershed andmay help in making strategic plans for the Taiwsod

and Water Conservation Bureau and Council of
Agriculture to conduct an annual plan for evaluagio

and an optimal project of the regional environment.

REFERENCES

[1] Hou, H.S., Chen, Y.C., Hou, Percy and Tzeng, G.H.
2010 Application of Multiple Criteria Decision
Making (MCDM) on High Potential Cite Bus
Routes in Taiwan.Journal of the Society for
Transportation and Traffic Sudies, 1, pp 26-35.

Chen, Y.C., Hou, H.S., and Hou, Percy. 2009.
Application of Multiple Criteria Decision Making
(MCDM) on High Potential Bus Network in Taiwan.
In Proceedings of EASTS Conference, Indonesia,
16-19 November.

Chen, Y.C., Hou, H.S., Yang, L.S., Lien H.P. and
Tzeng, G.H. 2010. The best project selection fer th
regional environment planning based on a hybrid
novel MCDM model, Institute of Civil and
Hydraulic Engineering, Feng Chia University,
January, 2010.

(2]

(3]

Based on several aspects of environment watershed

plan systems, the DEMATEL and ANP methods were
combined to form a hybrid MCDM approach that
considers interdependence among a range of crideda
their weighting.

The regional environment plan ranking indicates the
criterion that has the best plan record in Pei-Kbrapk
watershed, Environmental Conservation, Environmenta
Construction, Ecological Restoration, Watershed
Management and Erosion Control.

In the proposed model, DEMATEL was used for
determining the influence factors and ANP was aupli
for determining the most important criteria / fasto
which will influence the efficiency of the envirommt
watershed plan effect. The DEMATEL technique was
used for comparing pairs of mutual relationshipghe
survey materials and for clarifying the essencethef
problem.

An empirical testing of the approach was carrietl ou
using a Taiwanese case study, which illustrated its
usefulness. Thus, the crux of the problem could be
determined based on the novel hybrid MCDM model
method. It can be concluded that the model is sugted
for dealing with decision problems whose constracts
complicated and whose criteria are interdependint.

242



