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Practical Guidelines for Ecological Landscape
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Abstract

In Taiwan, Ecotechnology is mostly applied on the construction
such as river restoration etc.; however, our road renovation must
possessed the function of ecological conservation; as for the projects
on each individual facility, it is especially necessary to construct the
projects by the Ecotechnology principle. Therefore, how to apply
Ecotechnology on the facilities project of our Mountainside Road , to
enable the continual operation and development of the surrounding
environment , has become a very important topic valued by the
transportation management authority and the relevant researchers
currently.

First of all, by reviewing theories and literatures, factors
affecting the ecology of mountainside road were proposed.Two steps
of factor selection and suitability testing are carried out based on the
techniques of FDM, correlation and independence analysis. The FAHP
is used to establish the weights of factors, and then the study proposes
the framework for the sustainable use of mountainside road matrix
environment.

It is found that there are three crucial areas in considering the
ecological engineering approach and they are ranked and as the
followings, Road characteristics ~ Road Side characteristics ~ biological
characteristics. In the second level, the factors involves eight
factors.Furthermore, under the eight factors, eighteen factors were
concluded.

Keywords : Ecological engineering methods ~ Highway

construction ~ Criteria
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A Hydrologic effects on wetlands, water table + vegstation (g)
4 Large mammals in woodland (7) =

- >
—
>
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4227 3 BE&

AR ARZEZ 2 -FREAR AN RRAFRFFEFREL G F
Birs AT 2 BRPNZ AT BRRB TGd f# M2 B
e T 20 0 HIMPAoT™ 5 B g EE P deis
1A BRI 4R T
RPBR- 5 - KRR EE - FeRaZ MR

1. #& B3k (Null Hypothesis : Hy)

FoReRAAE - FegRIEDLN M

2.%}%&;{ ( Alternative Hypothesis : H; ) :

FoRBREEY - RBRALT R MY
% 42 BPRFK-KETEA
¥ - kBRI L ¥k BRAE L %W E & B T
R OB A R
% ik ZEERR spearman
PR E
Eage: W& R e
FE A e R KR TR R spearman
B K o
I AP 1L EICE
Iy T £y B P
MRPFBEERZ RSB E S R MR
1.5 & #.3% (Null Hypothesis : Hy)
Y - R RE 5K a%EIED N M
2.4 Jf},i,f"”‘ ( Alternative Hypothesis : H; ) :
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81 # 7 % & e-Thesys(93 ¥ & &)



~M S te T REAT &)~
%43 AP BER R TD E A
¥k BRI LR EER L T B E % A S
R R A F ok X B spearman
S A ZER spearman
PR E 5 spearman
¥ ek s R FIER R spearman
N P IR R spearman
Lk = FIER R spearman
Pk % s BB R spearman
k2 FEEC R spearman
B TR RFIER R spearman
BB & £ > FEER R spearman
ESE 4 e E 1 spearman
FE IR KR AG AR 3 spearman
BB P IR R spearman
2 ] A FEER R spearman
TR E 1 spearman
(a3 E a3 spearman
3R iR R spearman
Ak 4 % % F S spearman
By gl FEER R spearman
NI LA W IR spearman
e e S = EIER R spearman
FREEFE # 8 BT FIER R spearman
PRAAHER A EFER R spearman
ke FEERR spearman
CR e BT EEER R spearman
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QL 21 /E - : ’;a:

Sz - K BRI PR
1.& #& B3k (Null Hypothesis : Hy)
B R RA Y- R eRRAETI G
2.4 & B3k (Alternative Hypothesis @ H;)
B BRARA LS - FBRAEFI 2 L2
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&
Eia
¥
>
E
s 5
-

> N

AFT 3 % Ishikawa(1993)% A & M2 HoW L F 22 0 B 5 R
FE A E - KRR T (F4.5)

KA AN REREEER Y B ARSI EKF (x) 2Rk
R 1a.&w&F2U)o

B P ANPFEFI(x) 9% 1 Te sinliey ~7 2&E5 3
Py A tfic,; (CI,LM1,D1) # F2 (x) eh¥ 1 Tw &
T#cg, ~ Y r#Ek2 S 3T @k, (C2,M2,D2) -

F
38
X

BwadiE (C,M;,D;) 2 (Cp,M,,D,) ¥ (B F|F Rl &
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(LRt BFHRTZFREAZS SRR S S5 A
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b S ECE V- IR SRV RN SO
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A\

AF G R AU HREA AT TR IR 2 AR
%3+ % % (nonparametric statistical test) 5 — f& & 7f :F*: kR
AT R A R S 2 0F 1 ehit 2 R (Slegel » 1956) » 7%

POV U GZRE G MBRASTRY A2 AL AR E
(k4 % > 1994) - g2 st T 5% & - 00 1 a5 (exact
probability ) # B ) = thi Pt A e it 5 R R KT FTHEEF Lo £
%fﬂ&ai?*%1kohﬁéiw’f%%iﬂﬁﬁﬁw@
( distrbution-free ) ~ i & & ! S WX HE S Hh ~ F * W) Kk AT
W - R LBz o s (FEEZE > 1993) -

(1) 4 M4 2
MR T2 LRPIAEBEREY AR EEL -
BRI RE 2 Mo w {1 % g #c k47 ¢ 2 Spearman F B fp B
%&%Lﬁ%&ﬁkﬁ FARMIE G E R M RSN E
RS #Hﬁ%&r@ﬁm;ﬁmgngngﬂoxr:+Hg%ﬁ
ERPM G r=-1FEiTaR2fIRAM G r=0F
A B
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dp A TALE W B s M Bl 50 & R A B (n=30)
Z A E k% g B Spearman £ s G A Te i R A A BE N
el e om A EK (RE1994)
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PHEABREENFRAF > XS FFFE BB R
P A HF G- EEZEEE D NFRALFIZEERE PR
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P
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=
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(2) ## & E & (SAM-Similarity Aggregation Method )

PR EEE 2 A * A S e (similarity function) X §FE =
= B Rt B agu e & (aggregation degree) - i@ 2R
&' (aggregation matrix ) ™M1 % 7 B R R P B G B F AR o
FiFged &5 2% p AP 2 ¥R > (important degree) %
# =% pohf Wik 2 & (relative agreement degree) » T & & =
% 72 = 34 R (consensus degree coefficient) & > T | #*
ey 2R E (RIFEL S FHE > 1994) -

A Bk 3= e (fuzzy interval value) @ & R¥F iRy & =% Fl+ o

) HFL S T A A B o

o =
4
iR grE (SM)

<

4
kb EL (AM)

v
T3k AR R
RHERF 2R
L REE Eoakfe B oHc
A2 B ¢

v

3 >
e

Bl 4.7 A A K &2 AR

B.# 2 & # & (similarity measure : SM) : # B #F& 7 2 32
PARERZGE » Gh NEZ 2R R R FENL R f S
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2 RARF > = ARG BRI AR 4.8 oo e

B 4.8 B AR ARE T E B

Wk A2 B 7 E & # (agreement degree measure function ) #_

& A4cT

§ x (min { Ri(x),Rj (x)}) dx
§ x (Max { Ri(x),Rj (x)}) dx

S (Ri,Rj) =

AERLETERR o AL EATHEG S El G
FEmES o 5/ —S (RLRj)) &7 - =% R (Ei & Ej)
Fziubkfek o HiEd< > 272 % RZEWITERRF AR
B (ML ~FHFE > 1994) -

C.:tk 4£*L (agreement matrix : AM) @ J % = — # 384718 3] 2
P AREFE KT FE Tk p L Tk AR o 9
Vpip AR B F % TR —nXn FERFaEYE (AM)
AT AT B RS RORFAARNET c FEE T 4T

1 SIZ "'Slj "'Sln
AM= Sit Siz Sy S
Sn1 Sn2 "'Snj -]
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G.+ 24 B 2 # (consensus degree coefficient : CDC) @ ¥ R
EERLAHREFRRAEE R RALZ LR HBRREZ (S
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3 4.97 5 4.99 0.80
4 7.42 5 6.21 1.00
5 5.24 5 512 0.82
6 6.09 5 5.55 0.89
7 4.97 5 4.99 0.80
8 7.79 3 5.40 0.87
9 5.79 3 4.40 0.71
10 5.67 3 4.34 0.70
11 6.48 3 4.74 0.76
12 5.09 5 5.05 0.81
13 6.15 5 5.58 0.90
14 6.33 1 3.67 0.59
15 5.91 5 5.46 0.88
16 6.12 3 4.56 0.73
17 6.58 3 4.79 0.77
18 6.36 3 4.68 0.75
19 5.64 3 4.32 0.70
20 4.06 3 3.53 0.57
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B 5/1 4/1 3/1 2/1 1/1 1/2 1/3 1/4 1/5
3B 9 8 7 6 5 4 3 2 1
20 1= B R fE e E g

T R 4 5 2 6 3 5 2 7 6 7 6 6 7 6 7 7T 17 6 6 5
B 5 6 3 7 4 6 3 8 7 8 7 7 8 7 8 8 7 7 6

= 3 6 7 4 8 5 7 4 9 8 9 8 8 9 8 9 9 9 8 8 7
(2) A mARFEEREELE =

EE 2 &k paukaEE G

L7 |1 2 3 4 5 6 7 8 9 10 il 12 13 14 15 16 17 18 19 20
1 ~ 177 |0 0 177 | 177 |0 0 0 0 0 0 0 0 0 0 0 0 0

2 77 |~ |0 0 0 1 0 0 177 177 10 177 | 177 |0 0 0 0 177 177 |1
3 0 0 ~ |0 177 |0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 ~ |0 177 |0 177 |1 177 |1 1 177 |1 177 |17 |17 |1 1 177
5 177 |0 177 |0 ~ |0 177 |0 0 0 0 0 0 0 0 0 0 0 0 0
6 177 |1 0 177 |0 ~ |0 0 177 |0 177 {177 |0 177 |0 0 0 177 177 |1
7 0 0 1 0 177 |0 ~ |0 0 0 0 0 0 0 0 0 0 0 0 0
8 0 0 0 177 10 0 0 ~ 17 |1 177 117 |1 177 |1 1 1 177 177 |0
9 0 177 |0 1 0 177 |0 177 |~ 1y et 1 77 |1 177 |17 |17 |1 1 177
10 0 177 |0 177 |0 0 0 1 177 |~ 177 (177 |1 177 |1 1 1 177 (177 |0
ik 0 0 0 1 0 177 |0 177 |1 177 |~ 1 177 |1 177 |17 |17 |1 1 177
12 0 177 |0 1 0 177 |0 177 |1 177 |1 ~ 177 |1 177 |17 |17 |1 1 177
13 0 177 |0 177 |0 0 0 1 177 |1 77 |17 |~ 177 |1 1 1 177 |17 |0
14 0 0 0 1 0 177 |0 177 |1 177 |1 1 177 |~ 177 | 177 177 |1 1 177
15 0 0 0 177 |0 0 0 1 177 |1 177 177 |1 177 |~ 1 1 177 |17 |0
16 0 0 0 177 |0 0 0 1 177 |1 1/7 177 |1 177 |1 ~ 1 177 |17 |0
17 0 0 0 177 |0 0 0 1 177 |1 177 177 |1 177 |1 1 ~ 177 (177 |0
18 0 177 |0 1 0 177 |0 177 |1 177 |1 1 177 |1 177 |17 |17 |~ 1 177
19 0 177 |0 1 0 177 |0 177 |1 177 |1 1 177 |1 177 (17 |17 |1 ~ 177
20 177 |1 0 177 10 1 0 0 177 |0 177 177 10 177 10 0 0 177 177 |~

(3) Tk &% (average agreement degree : AAD)

fl*r el & - 2, p Wk RN TIORE R

B > AAD=+# - 5|3, fr & /19

108 # 7" % & e-Thesys(93 5 # &)




LR P R R BT LER 4 a2 Ty
~ LSt T RFAT E L ER G B~
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
515 5 s1/6  46/7 515 5 s51/6 5 46/7 5 46/7  46/7 5 46/7 5 5 5 46/7  46/7 5

(4) # 2k 42 & (relative agreement degree :

—@'I ij\'!l\.}k’ %E}i)‘l— —

RAD)
IhE - R ponir R AR o

RAD =AAD/AAD % friE
1 2 3 4 6 7 8 9 10
0.052  0.054  0.058  0.058  0.066  0.069  0.075  0.077  0.083  0.091
1 12 13 14 15 16 17 18 19 20
0.099  0.110  0.125  0.141  0.167  0.200  0.250  0.328  0.489  1.000

(5) & RE &1

FITAREZ TR 2 2E R FHEFF - CHREIF 0 H
ARhERP T MM B HE F LR AR S
1 2 3 4 5 6 7 8 9 10
0.047 0.051 0.051 0.064 0.053 0.057 0.051 0.056 0.045 0.045
11 12 13 14 15 16 17 18 19 20
0.049 0.052 0.058 0.038 0.056 0.047 0.049 0.048 0.045 0.036

(6) %

b

@Az B % #ic (consensus degree coefficient :

CDC)

AFETYP AR RN HEHRIFRARES 2 R AL 2 £ R M
BEFELE -CDC= (& R EEHRBE+E R HFRE)
/2
1 2 3 4 5 6 7 8 9 10
0.05 0.052 0.055 0.061 0.059 0.063 0.063 0.066 0.064 0.068
11 12 13 14 15 16 17 18 19 20
0.074 0.081 0.091 0.09 0.111 0.123 0.15 0.188 0.267 0.518
(7)>’fI Gall LR B2 Bt b FGTER T & % Funk
WALRE Gl T HEERR A2 e ut s B {senfLTE o
1 2 3 4 5 6 7 8 9 10
0.199 0.261 0.11 0.366 0.178 0.315 0.127 0.465 0.384 0.476
11 12 13 14 15 16 17 18 19 20
0.444 0.486 0.639 0.537 0.78 0.864 1.047 1.13 1.601 2.591
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