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Abstract

The Lujiaokeng Ecological Protected Area of Yangmingshan National Park is rich
in fauna and flora species as well as topographic and geological landscapes. In response
to national policies and public needs, the Fenglin Waterfall and Mt. Xiaoguanyin areas
are open for the public to apply for entry for environmental education activities. In the
Mt. Xiaoguanyin area, there are three hiking routes for the public to apply for entry. In
order to balance the ecological conservation goals and public entry needs, this project
aims to evaluate the hiking usage impacts on the ecological environment of the hiking
trails and their surroundings, suggest an appropriate carrying capacity, and propose
rolling adjustment and a long-term monitoring method.

This project is divided into four stages. jIn the first stage, we collect related
literature to understand the environmental-resource of the area, conduct an in-situ
survey to reveal the usage status of the trails, and in-depth interview the experts to
confirm the information and dig further information. In the second stage, we investigate
the relationship between the trial'usage and the ecological impacts on the trails and their
surrounding environments to establish the ecological impact model. In the third stage,
this project simulates four ecological impact situations using the ecological impact
model. Further, the stakeholders’ acceptance of the usage on the ecological impact is
collected through a structured questionnaire survey. In the fourth stage, this project
analyzes the appropriate ecological carrying capacity interval, suggests an optimal
ecological carrying capacity, proposes rolling adjustment and a long-term monitoring
method, etc.

Regarding environmental resources and the current status of the trails, the
vegetation types in Mt. Xiaoguanyin are mainly Arundinaria usawai type and Machilus
thunbergii type. The important floral species includes Mahonia japonica (Thunb.) DC.,
Dysosma pleiantha (Hance) Woodson, Rhododendron rubropunctatum Hayata,

Angelica dahurica Hayata var. formosana (H. Boissieu) Yen, Botrychium daucifolium

X1



(Wall.) Hook. & Grev., etc. The important faunal species includes Viverricula indica,
Amphiesma miyajimae, Campsosternus watanabei Miwa, Zhangixalus taipeianus, etc.
There are official triangulation points, guideposts, and non-official facilities such as
guideposts, landmarks, and ropes on the trails. In terms of ecological impact and usage
survey, the average trail width is about 85 cm, the measurement points with the highest
soil hardness are located on the R1 and T2 trails, and the measurement points with the
most significant reduction in planting coverage are located on the T1, T2, T3, T7, and
R4 trails. The peak period usage amount of Mt. Xiaoguanyin trails is about 404 people
a week, and T1 trails account for the most. The path analysis is used to establish the
ecological impact model of trail usage on the environment.of trails and the surroundings.
The model is further used to develop four usagesscenarios. Using a structured
questionnaire, this project surveys the stakeholders' acceptance interval of the four
usage scenarios. The results show that the, majority accepted ecological carrying
capacity interval is 288-696 people a week. Based on the results, this project suggests
a daily amount to control trail usage and gradually ease the apply-entry number. At the
initial, the apply-entry numbers for weekdays and weekends are 60 and 100,
respectively. According to the environmental condition and public demand, the apply-
entry numbers for weekdays and weekends could be adjusted to 80 and 120. In addition,
this project suggests applying entry, trail maintenance, rolling adjustment of optimal
carrying capacity, long-term monitoring method, etc., for the administration's reference

and application.

[ Keywords ] Ecological resource; Usage estimate; Ecological impact model;

Stakeholders evaluation
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Sayre (2008) tr3Z K ¢ € 1% & chdz i & 5 B fr 4z - 4p K4 2 (carrying
capacity) PEE f L P TR RRATE 0 3 E T OT R PNE §
(w;éBME@%%&?&%?E?&Jﬁ%%’&ﬁﬁi%@m%ﬁﬂ‘

Bofos b SR EH R P E RN ERS SO 1880 & & A HX)R

- BIEBTIAE L R AT R A S Y F I 3 B

BTN A kA i A G enB s A KPR 2 PRAE N 1ARER A2
PR FRPLE FBEIN TR - FURRTRAFDLIFE LR KL -

1920 & % R BARE* 3 F AR S 2 F 358 ) Leopold(1933) e H ¥
¥ Game Management ® % ¥ § ¥+ BB L F X AL 5 e 5 b & rgko
1930 % 1940 # ~ F] 5 = & A < Wi 4 s & £ ¢ 1F £ Allan(1949)
B 1 - etk PEQr 2L TR T o i L il
£ 2% 0Odum (1953)#-& §* £ 12 _Logistic W & eipriT sk 4 7 K i 4 # & o0
F g o

1950 # e g a 4 REF T HA(Y)E R AARX)NLE B
FHERE - ANEFREFIFTHE FHRRETRFLFORPR S 0 RILR

)

AR AR RARR e KA R FF PR BT AP E A
B AR g EASE V- ANAELIFTEY FHRERTIRE A 0 R
SEES ST #@4”“‘&'iﬂiqﬂﬁﬁiﬁﬁ*%ﬁiﬂq§°@ﬂ
FAEA LA B RET R P RG] RS RE  2AL ¢ P F ¥ 475 (Sayre, 2008)

”T%yﬁu&r%ﬁépiﬁﬁ’Eééﬁafﬁiﬁﬁﬁig,gﬁ@ﬁ

o

g e

(=) BBREFT RN L2 ki
ST R AR BT R LA kA A G
T &K £ (resources carrying capacity) %L ¥ p AT R 0 4

Tl SR &;;u;; 4 (Fg;%;fg;:—g 02004 ) @ B[] gLEL > P
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RS A TRBEW PSR TR EET o ALk T
Lo &7 F B % 42 A (Schneider, 1978) -

BgR g R gt S Y £ (urban carrying capacity) it Tk 5 4
CTHE AR B RSB ER KT > T 0d R RB A 8 A
g & > L 31 {o 72 ¥ i # cHplik(Oh et al., 2005) -

e

x5 K ' £ (environmental carrying capacity) #- ¥ i+ % & 0 B 4o 3] 31
& 2RFF B8 2 fi L (ecological footprint) L4 » &2 ¥ TR ~ M @

AAZRPRETHEZAL > ~ il (2B % £ > 2017; Swiaderetal,,
2018) -

4 j5 X' £ (ecological carrying capacity) » ¥ M fdF TR R 2 R
P RFReHERBEATAAFE G - A B REF RS A v o wad 4k
FLATRr M3 ek € frlg RS #5 % B (Wang et al., 2014) o

*opIReh? R K g 0 A S K EVE (human carrying capacity)it T & & &7
BRI R AR~ 2 M rAR g BB 0 A EA RORFUA 4 enfiRT s kel
F A v FAH(Abernethy; 2001) -

FHRBEEFTRG v 2 KP L anEl 22 o 38 gtk =R 2
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fAVSFEE R " WA BB AR MK S 2 0 o BARR LRI R Y 22K
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B e
PN LSRR EEDLE > UL EFERPE DT §F F D
Bl St Rdy LB B Sl FITH B BROKTE 0 blde D 2 A
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M FE o AR ACRERE S ot~ 4 }\,1;27‘%?51
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% 5-3 plEkA L %%
twma 2 pan EFR
# if dgA R(gm AR Fx EF O fErR

iPI8E AL R HE TR WY KR BN gHw) &) #h (k%) (HER) IFR EIE
$o¥h 3L Al Be g3 (W #3 (cm) FakE 8F B (Kglem?) (Kgicm?) Y F (%) (%) ird
1 Ti1 =t %%2(3#) 55 1i 130 - - Z 14.3 41 350 267 3788  0.07 4
2 T1-2 Eig i 2 108 1 220 - - 2 11.7 33 350 0.06 4566  0.00 4
3 T1-3 =ip 4%2(3 %) 184 lif 90 3/ - 2 17.9 22 800 941 2708 035 4
4 Ti-4 fplv A2 (3 F) 81 1iF 8 - - 7 5.2 20 260 522 6259  0.08 6
5 T15 &+ e 4 281 1 110 - - - 26.2 22 1190 001 49.10  0.00 2
6 T2-1 =7 H%i(3%) 118 1iE 75 - - - 8.7 2.1 410 3281 7893 042 6
7 T2-2 %7 4 267 1 60 - - - 35.0 6.6 530 001 4611  0.00 8
8 T2-3 /v A%i(3F) 281 24 270 3A& 1k 7 10.0 40 250 016 3311  0.01 9
9 T3-1 *7 A%i(3%) 214 lix 62 - - - 14.0 3.0 460 2381 8253 029 8
10 732 =% 4%1(4 %) 352 1 95 4 - - 5.0 20 250 1267 63.07 020 6
11 T3-3 =% 4%i(47) 282 1lis 8 4/ - £ 6.1 1.1 550 728  69.65  0.11 4
12 T34 =7 4%1(37) 302 2pH 125 7 - - 42 1.6 260 000 4762  0.00 5
13 T35 o w%i(3 %) 86 1lif 50 2% - Z 65 22 290 1391 7406  0.19 10
14 T4-1 /v A%2(3 %) 170 1i 80 - - 2 317 29 1100 3164 3221 098 19
15 T4-2 fp/v A%2(3 %) 55 1 60 - - - 13.7 52 260 2622 3617  0.73 8
16 T5-1 =ip 242 (4 %) 40 1lix 60 - - 4 19.0 27 700 2062 3225  0.64 17
17 T52 =if 4%2(3 %) 150 1li 60 - - 7.4 17 440 2155 4375 049 14
18 T5-3 g/ A 84 1li 40 - - Z 48 34 140 421 3800 0.1l 5
19 T5-4 g/ A%2(3 %) 170 1 70 - 5 £ 8.2 29 280 1610 1899  0.85 14
20 T5-5 fp/+ e 4 280 1 80 - - 2 7.7 41 190 9.4 3380 027 10
21 Te-1 =fp wgi(fr) 83 1 60 -3k - .y 12.2 25 490 1130 9750  0.12 19
22 Te-2 =B gl (3 r) 178 1 AT0 2% - 7 9.0 12 770 2253 5818 039 11
23 T6-3 /v A% (3 F) 28 1iE) 561k - £ 10.0 1.9 530 1898 5074  0.37 16
24 T6-4 =7 A%d(4 %) 208 Llif 100 - - - 47 25 190 059 13.68  0.04 5
25 T7-1 ®7 4 235 1i# 60 - - - 21.0 22 940 3873 7230  0.54 4
26 T7-2 =7 A%i(4F) 68 lif 8 - - - 43 12 360 010 8756  0.00 3
27 R1-1 =7 “%$i(3%) 64 1lig 70 - - - 35.0 89 390 921 1932 048 7
28 R1-2 =7 #4%i(34%) 32 1lix 8 - - - 7.4 33 220 1029 8693  0.12 5
29 R2-1 =7 Ai(3 %) 07 1liF 100 - - - 28.0 14 2000 1.14 8696  0.01 10
30 R2-2 =7 4 4 120 1# 60 - - - 9.8 18 540 23.03 6459 036 4
31 R2-3 =7 4 183 1i 50 1/ - - 8.0 29 280 2354 5213 045 11
32 R31 =% A%i(47#) 12 1li 70 - - - 16.7 1.8 930 21.70 9944 022 4
33 R3-2 =7 A4i(3%) 35 1lig 75 - - - 10.0 14 730 13.09 6426  0.20 3
34 R3-3 =7 e 4 56 1# 55 1 - - 17.0 08 2130 3609 9196 039 4
35 R4-1 =7 4 105 1% 60 - - - 9.8 0.9 1050 039 4880  0.01 3
36 R4-2 =7 4 4 18 1% 80 - - - 11.8 1.6 740 003 5368  0.00 1
37 D11 fp/# A% (3 %) 215 1 90 1k - - 26.2 15 1750 932 4375 021 26
38 D12 =4 A%%i(3 %) 17 1lig 115 - - - 40.7 47 870 156  59.65  0.03 21
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32 TOREAPMRZ R2BEE ZH R &z it TH-TARE R * L =0 i
2 R2 B g4 14 (T4=T5 =R2) -

%05-4 R R

Bf AP 18 S5l AR
T1 1 T1=T1 1C+T1 1A
T2 2 T2=T2 2C + T2 2A
T3 - T3=|R1_2C - R1_2A|
T4 - T4=R2 5C + R2_5A
TS5 - T5=R2 5C + R2_5A
T6 T6=T6_4C + T6_4A

4
T7 3 T7=T7 3C+T7_3A
R1 2 R1=R1 2C + R1_2A
R2 5 R2=R2_5C + R2_5A
R3 5 R3=R3_5C +R3 5A
R4 4 R4=R4_4C + R4 _4A
D1 6 D1=D1_6C + D1_6A
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% 5-5 * & LiT 5 E T A it (2017-2021 &)

KRS 2017 2018 2019 2020 2021
1 58,882 25,298 28,853 10,671 40,652
2 40,053 38,515 76,943 34,546 31,452
3 44,729 43,575 48,256 51,522 33,538
4 85,110 46,086 58,579 41,056 40,628
5 71,767 48,112 51,847 39,395 24,208
6 43,532 32,134 45,953 53,302 2,302
7 89,058 40,787 53,030 50,177 32,925
8 77,931 36,922 80,894 49,548 33,581
9 62,141 27,528 31,455 33,624 50,740

10 36,427 34,442 47,110 34,116 36,813
11 15,855 38,472 38,052 27,592 26,333
12 31,852 36,223 7,643 21,340 21,219
B3 657,337 448,094 568,615 446,889 374,391
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% 5-6 LEFLTL MR A X

) ¥ ]
e N
g 55 4 39 46 62 202 189 636 49 195
D1 P 78 9% 51 75 62 287 243 892 69 264
B 133 138 90 121 125 489 432 1527 118 459
g P 42 24 29 41 48 108 116 408 37 112
TL WP 200 15 12 21 25 50 6 213 19 6l
e 62 39 4 6 73 159 185 621 56 173
g 18 g8 10 15 20 40 31 141 15 35
T2 8 16 4 10 3 2 10 63 711
PR 25 24 14 25 23 52 41 204 22 46
g 17 10 10 6 11 91 49 193 10 73
T3 W 6 2 3 5 0 2 6 23 4 5
R 23 1 13 0 11 93 54 216 14 78
g 6 g 13 8 7 21 -2 85 g 2
T4 Pk 0 0 0 0 7 30/ lis20 57 )
wi 6 g8 13 8 14 5142 141 15 44
g i 6 8§ 13 8 7. 21 2 85 g 22
Ts 0 0 0 0 30 20 57 7 2
FRe 6 g8 13 8~ 14 51 42 141 15 44
g 13 0 15 14 8 40 26 126 11 33
Te R 0 0 0 3 13 19 37 215
w3 13 10 15 17 10 54 45 163 13 48
g 19 15 19w 30 28 61 49 222 24 54
T7 R 17 18 g 2 17 19 36 137 17 28
FRe 36 33 .27 52 45 80 8 35 41 82
g P 37 157 15 19 32 108 98 325 24 102
RL P 3011 13 2 26 47 80 229 20 65
B 67 26 29 4 58 155 178 554 44 167
g 6 g 13 8 21 22 85 g 2
R2 0 0 0 30 20 57 7 2
wi g8 13 8 14 51 42 141 15 44
g B g 10 9 2 23 85 g 2
R3 Pk 10 0 5 8 18 13 58 6 14
PR 16 8 15 16 13 40 36 143 14 37
g P 14 20 15 22 15 62 40 188 16 50
R4 g 2 23 4 4 6 12 21 T 6 18
e 16 43 19 25 21 74 6 260 22 68
. :fjj i e Y 34 27 48 45 88 121 404 39 104
Bl r LA g 0 0 0 0 0 0 4 3R 0 0
BArLA% 42 40 27 8 59 175 220 475 82 220
» L4 Rl ] ] ] - - - - - 0 30
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BASHRY E HE ek R (AR B 3 8 R )
Hig R rFELRE (HETA WkE T EAR-KT 2 HAR
HRESIHARFCF CELREFRF CELRIF-HRE K
FREFRI I P fAusc) £ (749 B » 47 (Pearson Correlation) » d %
C ATk $IE 2 PR fhens e b 3R BH k¥ #(One-Tailed Test) » 4 45 %

% 4o 5-7 #75% o

FR* A ERREE (AR~ He &3 -5 R ) HaREF
Mo ahfr PR BEASA G oy ERFDR DRI RAR (K% )
ERREF (FF ) P EARS> IHAR (FF) &S P RE
FO(HRT) A Pt R R FRER Y AR PHER R AR S
Faipl s 2% 78 oo (edge effect) 8248 » 5 i i % B4 4N AE AT HOH] 4 2

Ir—g—l’]; o

HEBRBEALHE R PR BELSAMG S 5 EREUETED
B RES (HBE) L BaH PR E REAI]D Sk s 2ipil
RAPELRES (HRE) RS ELBTER S - HA FUEFTEF

¥
R Bo a s g (57) PIEERRBEERRS - S RARFY
Buopofd EARESF (HBE) AR vISKER S - EL R TS
($P8 ) Fi o

B G LRI G S A ETRAFF R PELRE S (8
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FRFIEAR (HRe) - ELRES (HRE) E8EE 2 E4
B (FF ) A&+ > 2A R (HRE) AL LR ESF (HRE) M

—
=t
e
-A\»‘

GTHAR S o LA R (HFE) HEFRPIRARR T R
C(mE) ABAR (HEE) RS JHARE IR

=
FO(HEE) R EEREFFE S YRS
)

=
L

e
‘&x W P
Wg

RREFFF I, (ATEHREFLRERS ) B8 A’ o
% 5-7 Ap B A H7
i T BT B LT
23 1A 13F ELR pag ERR
FROERE K K Wk ARGR RHER RR FXk yim FI¥
* g 4 4 O ®BR TR KE R E) F k) ) ot F
Wi AL 5E A 0.229
Hy B3 0.113 0257
T HR 20.062 -0.131 -0.146
HE LR 0251 0.182 0.082 0.189
RS -0.090 -0.005 0269 0.494™ 0.242
b B :ﬂ' Ez(%‘&) 0.481°* 0.005 -0.041 -0.110__0.015 1-0.294"
wa L EAR(HRER) 0.169 0.141 -0.012 -0.017 7:0:120 -0.232 0.486™
HF PHEAR R F 0.240 -0.169 -0.138 -0.169 “-0.101 -0.131 0.531" -0.357"
BOERREFER) -0.317° -0.011 0.018 -0.053 -0.461"" -0.149 0.001 -0.151 0.180

E -

A ERREFERE) 0087 -0.400" 0033 -0272° -0221 0.051 -0.106 -0.441" 0.291* 0.239
ERREFRF 0265 0269 058 -0.023 -0.390" -0.199 0.122 0.120 0.026 0.780" -0.272"
ISR SR 0.342" 0.587°1.-0.362° -0.040 -0.086 0.002 0.370° 0.108 0.181 0.169 -0.152 0.366

1 *<0.05 > **<0.01
H2 AT 1=l 3] 2 ‘*fmw,w 1 0=¢ B R
3 Ke A 1= %Y (7 s0=H %t (&7)

R EFENHE R FL AR FERE
(-) ZHER S
AFFAVIMEGEAMR A% > 222G H0E] (R 5-12)

TR~ dr(pathanalysis) c B3] Bk R * £ ¢ B ERFORES R

FxeIEAR- BwHEAR G E- HELBHBEFIEAR
A (chhilgchER3 e BRA)-BR2HRER

ARG FFEREHREFES RIS 2 R ¢ B ES

47 e o
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LIRAE AL e 23
(#E) (HBHRE)

HERE

T
(#£E)

¥

AR

— ETITe
A P——— T P

W .

g] 5 12 /___\:FW’F)‘H‘J
(2) #AFRREZ
F1* IBM SPSS AMOS 26 # {7 i i< A 4% -3 fieif Bt The &
5-8 #i7F > § it i RRE o F 2 25 25.816 (p>0.05) -
2SRRI AR A F AR A GFl <21 0.8 &7 i

27 R EEE T 6 5 A B (g s RMSEA | 2+ 0.08 4 7 #
R et ) B 2 (A il e & 4 S CFI % 22 0.9~ IFT < 22 0.9

B

% 5-8 B AT HA R R T

Index x2 ¥ ?/df GFI RMSEA CFI IFI
Result 25.816 1.229 0.857 0.079 0.916 0.925
(p=0.214)
Criteria p>0.05 1-3 >0.8 <0.08 >0.9 >0.9

(=) #* EEHE ¥ #2 GRREFFHT

BT A 47 % 4ok 5-9~ B 5-13 #5097 I BT ¥ i T st

B F (p<0.05) > mpjeafriE 22 @ % B HE R F 4 BB F
FHA (BS-13) gk * BAXA PR FLEARAAS K FIHE
HAER & EREABETIEARR 4 GHBHRTIEARARS
B L e S R ER A B AR PR T § R HBRE
BRREIAR] o
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% 5-9 BRIEAFTE %

Path B S.E. CR. p B
Wi Bod AR 0.021 0.006 3336 0000 0.481
R ESEARES 20.016 0008  -2.039 0042 -0317
2 B A B (SR ) 0.081 0.024  3.385 0.000  0.486
CHARMBE)SELRESHELE) 25503 1764 3120 0.002 -0.392
AL 18 4 8 6.906 1.568  4.405 0.000  0.587
A S R E (M) 17534 5.665  -3.095 0.002  -0.389
BHASESREF(HEL) 0.780 0297  -2.626  0.009 -0.330
0.48° X34 0.49°* LIEAE R
T e (HBHE)
AERE '-'—f:_,_:()jz'
| msRER \
(HE) \
\ -0.39*
o AR \
0.59™ \
s _— -0.39" | m#EELE
ET L — "
PP P (HBHE)
I - #=p<0.05, ** =p<0.01, ¥++=p<0.001

B15-13 i¢ * 2400 if ¥ i 4 G ok e 0
I @R AR EEFR
R PREATA TSR 0 2 R T

HRE AR ML B ASHBEE S R E RGN L

PlantCoverage, = —5.503SoilHardness, — 17.534ForestForm — 0.78Slope + 89.042

PR IEAREHRES AR R N5
SoilHardness,. = 0.081SoilHardness, + 1.525

FRYEERFEIEA R RS

SoilHardness, = 0.014visits + 9.487

H ¥ SoilHardness % * 34/ & - PlantCoverage 2 e % 2 & » & 11 F
& ¢ % ot ¥ & %= (Control groups) ~ T & e # 7 # % (Experimental groups) -

ForestForm % fe 44 #g 3] > Slope = B & > visits 2 ik i@ * § o
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AP EHBERES RES SR B R B0 KIF ey £
$BTIRSF 2 F P B R BEOhE Y 2 B
B HCR] > p kA X R PR e B RS AN 0 iE R T 0 RS
i R PR AT R R S R ERER T A R

FRT oG AREBRIFERLERY £ o

B

B

5

ERSHBRFESRES CHRR O LA REP AR K
ISR S TP 4o o

(=) 8- tHF A 52884

- @ EvmimK AR T Tl #BREFEL RE S
TP L TR 4e 4% R R 2 A B -4 29.10.9~15.7 Kg/em? 2. R
R e 2 A R4 24~2.8Kglem? 2o fF 0 @ % B K18 0 R

A4S F oA 43.7~72.8% 2

Cl
A

1|

s

- EET S HIFR NI A HE 288 4 0 AR E R A XA

2 28~132 4 > B¢ RI AT AR S TL Ak 0 8 F2 BT Ig

FEHE L 3.9~46.7 2%y HY Rl B FREiT > TS Bfpdig (4 5-10)-

BB T R T LA L 28 4 0 Bp T LA B L Th A

Hix Y AR Adgi 11564 > Hix ) OB A,y s 924 0 H
X OAJEMA B L 80 4 -

% 5-10 - ¢ Hik ~ L4 288 4

BEERE 2HRARMEER) JBRAAME ELARISFE drr 4¥p IR

B m (Kgfomd) %) (Kglemd)  EH®)(%) L= 4% (m)

T1 971 15.7 2.8 43.7 442 132 14.7
T2 436 115 25 59.1 145 37 23.7
T3 995 11.6 25 55.7 154 66 30.0
T4 266 10.9 2.4 49.1 101 37 14.6
T5 853 10.9 2.4 46.6 101 37 46.7
T6 686 111 24 48.1 116 38 35.9
T7 312 131 2.6 62.2 256 60 10.3
R1 246 15.0 2.7 69.0 394 126 3.9
R2 572 10.9 2.4 67.4 101 37 31.3
R3 420 10.9 2.4 72.8 102 28 29.8
R4 330 12.1 25 69.9 185 53 12.5
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% 5-11 8

(z) 8z T Ex» LA 404 £

HH- P mk* R HReEs R E XA 420~72.4%2
o % 2 A R 43 11.5~182Kg/em? 2 fF » PR e 3 A B 4 3¢
2.5~3.0 2 & Kglem? o & BLguikie * 4 = /130 141~621 % 2. @ > &
WP A5 40~185 4 o HY TL A%k F ORI AAES R F2
B enfP I 5 2.8~333 28 » ¥ RL FIEdif » TS FFIEdid (% 5-
11) -

BB iEeT T p T geys 30 4 0 Ep T4 8 % 104
Ao EB Y ARARA Y S 162 4 0 ik O UER A #5130

Ao HiF < ] ﬁ&@;]pllszo

- L HF A #0404 4

BAEER THIBAR THIRAEG THEAREF iy L% p FIEER

R m rm)Keem) EERKIOW) (SEER®) A5 A% (m)

T1 971 18.2 3.0 42.0 621 185 10.5
T2 436 12.3 2.5 58.5 204 52 16.9
T3 995 125 2.5 55.1 216 93 21.4
T4 266 11.5 2.5 48.8 141 51 10.4
T5 853 11.5 2.5 46.3 141 51 333
T6 686 11.8 2.5 47.7 163 54 25.6
T7 312 14.5 2.7 61.2 359 85 7.3
R1 246 17.2 2.9 67.5 554 178 2.8
R2 572 11.5 2.5 67.1 141 51 22.3
R3 420 11.5 2.5 72.4 143 40 21.2
R4 330 13.1 2.6 69.2 260 74 8.9

(Z) FB= : Eit » L2 #6096 4

Wz » 2V Rmg o Al FET Tl HBERELRES
BF] ol R 0 10% 1 R 2O B -4 3 12.9~24.5 Kglem? 2.
HRET BB #4 26~35Kg/em? 2 Y » B HE R B RIS
444 4t 37.8%~71.5%2 [ (4 5-12) -
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B8z e T B r LASh 696 4 » LA E R A= A3
68~319 + - ¢ T1 4=k d > R3 A FEb &% F2 B ehl e
i 12~145 2% » 29 RLBFIEEIT » T5 Flfdig (% 5-12)0
FHT P TN LARL 674 Bp T L Af5 180 4 0 B
FY AR HNS 280 4 0 HiF ) OF M5 223 4 > H

LR A K 5 193 4 .

5-12 FHE= t HF ~ L X H696 A

& BASER 2HEARMF) JRARMERE EPREFSER Ry Mg FIRIER
" (m) (Kglem?) %) (Kg/lcm?) %) (%) A A (m)
T1 971 24.5 35 37.8 1070 319 4.6
T2 436 14.4 2.7 57.1 352 89 7.4
T3 995 14.7 2.7 53.7 373 160 9.3
T4 266 12.9 2.6 478 244 88 4.5
T5 853 12.9 2.6 453 244 88 14.5
T6 686 13.4 2\6 46.6 282 92 11.1
T7 312 18.2 3.0 58.8 619 146 32
R1 246 22.8 3.4 63.7 954 306 1.2
R2 572 12.9 2.6 66.1 244 88 9.7
R3 420 12.9 2.6 71.5 247 68 9.2
R4 330 15.8 2.8 67.4 448 128 3.9

(z) FB e HEix » b A $ 988 4

E B MPE‘“guﬁﬂT’%ﬁﬁ% a1k e
BRFE S ASLFEET O TL HRER WS R E ST RS

%%’ﬁ%i£H&%W%ﬂA%%ﬂ@m¥1@’%%ﬁﬁiﬁﬁ
Bo#- 43t 27~40 Kglem? 22 B > HEB R FHESL R F S %40

33.6%~70.5%2_ fFF (% 5-13)-

FHEeiEE T HiEr L AHL 988 4 » AR E LM P AT AN
97~452 + > H ¢ R3 A k> > Tl A kb ’f%?iﬁiﬁ“ﬁﬂﬁ“rfué
09~102 == » # ¢ Rl FHp&iT > TS FFFEdaik (& 5-13) 0 M5
TopTaa LAHL 054 0 P Tiaa L ABgLE 255 4 0 HiF

Y QA s 397 4 > Hix ] O QM Afgys 317 4 > B

AR RA B 5 274 4 -
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# 5-13 e ¢ HiF >~ L& H 988 4

BB BAEAER 2HEARMGKE) JHEARMEERHR ELPREIFER R M) FIRER
(m) (Kg/cm?) %) (Kg/cm?) # %) (%) N N (m)
T1 971 30.7 4.0 33.6 1518 452 32
T2 436 16.5 2.9 55.8 499 126 5.2
T3 995 16.9 2.9 52.2 529 228 6.6
T4 266 14.3 2.7 46.8 346 125 32
T5 853 143 2.7 44.3 346 125 10.2
T6 686 15.1 2.7 45.5 400 131 7.8
T7 312 21.8 33 56.3 878 208 2.3
R1 246 28.4 3.8 60.0 1354 434 0.9
R2 572 143 2.7 65.2 346 125 6.8
R3 420 14.4 2.7 70.5 350 97 6.5
R4 330 18.4 3.0 65.6 635 181 2.7
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- H@ L Ad288 4 (T B 15.7 2.8 43.7 132 14.7
AL R F I H 4 4%)
S OH¥ AL AH 404 A (PG 18.2 3.0 42.0 185 10.5
)
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e £ 5 a E I FE20%)
FitE - BB s RS RERA Y (£ 63) F LR~
BB ERENY f R IEARR BB IEARF
FEERREFRCR L IRAGE DR F a2

FEE GELwer



% 6-3 LB 2

2 HHAP 7

NN AR RS o X

Hig e Y

D

(z) BT 5s%

PR A R fRR T H R L Fo0x 14 BRI T A G
JPIML e 78 LEFTER BER T 5 (pro-environmental behavior) ~
PR LE L

FLEEgHR >0 KFAe 782 L3RI EL L EFREE K

FELREEFRE OIS CERE LR FEER DR

B T BB R REL R -

(414.
ks
£

iy

W
bz

130



<)

MERFZ 2o T EXPFORBEEL AR g HIRE
FBREVavHEL R VN €5 £ 8 ~3-F %35 Kollmuss f= Agyeman
(2002) > BB F 2 A AP F ABITELALRBRES P ¥
Ho R @HBTE S E 6 B blde 2 2RSS TR By
FRFEIFF RO EFAL  SEARITFRC R L HERY
FFLRREELMF O RER D F IR LR -

PRI LELESRS G RE e A S BT LEE R
L FE s i s ) L LEE L S DRENE
AR T A PR A ) B Lt R AT
x4 BRERFFEAY BT S G PR L S
- S B LR LA e B L F Lo R R AR R
R R RNER -

(z) A+7#

Fofe g X2 genhk iy ~ Edb TTARR ~ B AT Jor o

131



Fo8 BARE
- ~HEAED

(-) 4% %

FEE R4k 6-477 0 d 6 - F K 15 =R LB R -

iy > R A 10 g ME =4 F a0 13534 4 o

BB E Y AR A R R AN H ¥ 18
o O MAF KL Re MR E SRS VSRR L B R
AEE AR 6 FLEN SR oF 72 BRE TR
EEERM=L) gy A aped G(n=l)s b2 (0=l 2 F R
BM=1) BT hZ0=1) B * FFN=1)% & % F L EH

Wiz ARG EFARLEME SR S A 25 hFL5%
£ 4 A —'—T:"Ej’a?Jﬁ%} L LS R R ARA Bt ?“'HF\ = x)

AP ZZHRAEFEOFLE BEIHZ 2L FRE 4 R
fEER S LB LRRO R A R 2310 .
%06-4 FEL A w

FHE R NAHE s
£ $IBE LR RE DT ¥ 6
UL v %%@]J.Q,f;gquﬁ 15
Ay AP ZTRLE (BF L ~FlL2 -@5D) 3
Pl LR B 2t R 10

B 34

(: ) —.ﬁki\ﬁ&

A LB B A0 oo T pd 80 o P 3 A 360

o d BT L LA G ﬁb»ﬁ\%éiﬁﬁiiﬂ’ﬁ%&%*ﬂ

T
AEBE O RFLEFSEANT

132



%W¢@*Q@ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁgfﬂfi
AE A% (FRFA7 > 2021) 0 ¢ 7 ERRERE S B B YA S L
BoHY LA EE TRIEGE CREA- o BHAEME TR
U AIER RS FHPRRE O REETAIFLREAER A

i 2

4 ﬁél""‘k (do= & 3

A
=
=
4l
Fiy

AFELAIBPLRFOFAHELS 5 TE LA LT
L FER A R R AR LSRR
ﬁ—iHjJﬁiﬁﬁ—iJ’ﬁ@#gﬁﬁﬁﬁﬁgér?%Qw
MU T EL St 2 F LB ST AR )

4 2B RE LHFIT %igﬁ’ﬁﬁéLio

M

AN TR RSN - HAFHFE A ES ok 65977 0 H Y L
Ra b A8y 53 265 ik 60.2% FE R F 175 >
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%6-5 - A RHEA LD

s BE Bt
RAP n % n % n %
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?—“‘% FehE K ded 6-6 #ToT o ?—’"J‘! 50~59 Fi 5 o ik

50.0% H = 4 40~49 & » ik 33.3%° % L WAL 12 60~69 f L

b 46.7% > 70 F s b

501 66.7% A5 70 ket o ik 333% p R H x &

HBoA o 1k 60.0% -

AR %

» K 4 1 50-59 A

< BOLBO A Ed K b bt 2

b

b

B 26.7%= 2. o 3 > F LARA 11 60~69 B B

# 12 50~59

ikt 5 29.4% ; 70 peu b E LR > b B 17.6% ;5 40-49

E¥k L %= 5 1 118%-

% 6-6 8 (FHHF)

T+ Lk = R A4 FH = ek
P n % n % n % n % %
18~19 #% 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
20~29 # 0 0.0 1 6.7 0 0.0 1 10.0 2 5.9
30~39 & 0 0.0 1 6.7 0 0.0 1 10.0 2 5.9
40~49 # 2 333 1 6.7 0 0.0 1 10.0 4 11.8
50~59 3 500 1 6.7 0 0.0 6 60.0 10 294
60~69 0 0.0 7 46.7 2 66.7 1 10.0 10 294
70 2t 1 16.7 4 267 1 333 0 0.0 6 17.6
B3 6 17.6 15 44.1 3 8.8 10 294 34 100.0
2. k¥ B£AE

5B pnRTARRAA 67 om0 FF AR LA AL o

FLEAE LR

13.3% - + = &

Bk 0k 33.3% o F L E U

B s

v A Gk 40.0% 0 H =X F < Bk

RARA LY LT A S 5 (66.7% HX A B P/F
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b5 R ,giﬁg FILET G T B S o iR 412% 0 B = &
§ 5] 235% R 5 F /BB 1k 20.6% KTAR LR
T b B s 0k 5,9% o

£6-7 xTRE (FF 5T

5 Jﬁf 2L @) 48 R LA ? 2 H i+ K A
TP n % n % n % n % %
FeouT 0 0.0 0 0.0 2 66.7 0 0.0 2 5.9
B°/E %" 0 0.0 6 40.0 1 333 0 0.0 7 20.6
: F 0 0.0 6 40.0 0 0.0 2 20.0 3 8.8
~ g 0 0.0 2 13.3 0 0.0 1 10.0 8 23.5
B Arrd b 6 100.0 1 6.7 0 0.0 7 70.0 14 41.2
ki 6 17.6 15 44.1 3 8.8 10 294 34 100.0
3. BA BT
B b Fenip 40 CRAR R 6-8 T 0 B E A E 6 R
8@ ~~8@~A&B 10~ ~108 ~m+ » 2{k333%-° % .1 @4
W2E~ABA T ARG 0 E400%° > R AAEM L4 F~RE6
gk 50k 66.7%0%‘35'4_5’5 T A4g~R&E 67~k 70k 40.0%-°
BEMA T BFE T o NAF-RB 6 R 2 A%
AF ARG o2 L 235% 6 ~A B8~ ~8F~A B 10F
2o A S 17.6% -
%06-8 B4 for (HEEFO
g ¥ FLEE B A A4m  FREE 2t
TP n % n % n % n % n %
2T 0 0.0 2 13.3 1 333 0 0.0 3 8.8
2H~AH 4T~ 0 0.0 6 40.0 0 0.0 2 20.0 8 23.5
4F~A K67~ 0 0.0 2 13.3 2 66.7 4 40.0 8 23.5
6 H~AB8H ~ 2 333 2 13.3 0 0.0 2 20.0 6 17.6
8H~AB10F ~ 2 333 2 13.3 0 0.0 2 20.0 6 17.6
10 ~m b 2 333 1 6.7 0 0.0 0 0.0 3 8.8
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