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Trail Quality and Soil Erosion on Mt.
Huangzuei Trail, Yangmingshan National Park

Yu-Hsuan Li Cheing-Tung Lee

Abstract

This study used a trail census survey to investigate the quality of Mount
Huangzuei Trail and analyze the relationship between the characteristics of different
impacts. The survey of rail erosion applied the MIP (Maximum Incision:
Post-construction), MIC (Maximum Incision: Current Tread) and trail transects
method to explore the impact of trail slope and vegetation types upon trail erosion.
The results reveal that rock exposure, wet muddy tread and excessive incision were
the most common impact problems encountered in the study area. The occurrences of
trail impact were closely correlated with trail slope. Steep slopes tended to have root
exposure, rock exposure and excessive incision, while gentle slopes tended to have
muddiness on trail and excessive width. Among various vegetation types, broadleaf
forest is the one in which trail impacts appeared most frequently.

The maximum incision depth measured via the MIP method and the MIC
method and the trail transect areas measured via the trail transects method were in
proportion to trail slope. The MIP, MIC and trail transect areas tended to increase with

trail slope. However, the amount of soil erosion would reach the maximum as slope
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reached level IV (i.e., 16°) and a decrease would ensue. This manifested that trail
slope was the key factor in soil erosion but the amount of erosion decreased after a
critical threshold of slope steepness was reached.

Keywords: trail quality, trail impacts, trail erosion, soil erosion, Yangmingshan
National Park.
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Fig. 1. Location of study area.
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Table 1. Items of trail quality survey.
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Fig. 2. Illustration of maximum incision method.
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Fig. 3. Illustration of trail transect method.
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Table 2. Impact problems on Mt. Huangzuei trail.
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Fig. 4. Cumulative lineal extent (m/km) of impact problems on Mt. Huangzuei trail and

other unsurfaced trails in Yangmingshan National Park.
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Table 3. T-test of impact problems and slopes.

B Hipld ()
A | L ——= t i
S . e
i ) 12.0 5.7
rap il ] 28.5%
= 8.0 5.4
. g 12.5 6.0
ﬂu?ﬁi?m? ] 44.9%
=X 7.6 5.1
N | 13.0 5.1
[HIPer i , 42.3%
=S 7.9 5.4
. O 55 2.1
TR ] -0.7
= 8.2 5.5
e | 4.5 23
B ] -72.9%
= 8.7 5.6
S T 7.1 5.0 o4
MR -8.
il &= 83 55
- O 7.6 4.3
/%AIIJ}_:‘E R -18
= 8.3 5.5
o | 9.2 5.2
BIHEARL ] 5.3%
N 8.2 5.5
* 0.01 ( )

. OB PN

W}H Ak CRHEERIRIL TS I ~ IR E S 50T (e 5) Al B > AT - i?[ﬁ??i’ﬁ?? .
TSSEE ~ B8 A 2 sl o S 53 S FI R & BRFR PO IS SH PR ST (p<0.01) » TE] *
DR G o ﬁ' M= Hﬁi ﬁ%" P AIRFE P AORE P 1 R
Fh e fﬂ RSy o) L0 S S HIRVERREL (Marion and Leung, 2001; Marion and Olive,
2006) -

I T A ?I?I?ﬂ% ~ ESEE ~ B8 Pl A S T T TR R T R

ST S 8 (p<0.01) - B -+ I FTF IR < Siyhy - B B EER S IR F g
W%~ PRER T ALPVEEEE o PSR - BRA A R AR I ] (p<0.01) -

H



10

®4 SEFRHBREREEFAIME

Table 4. Chi-square test of impact problems and vegetation types.
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Table 5. T-test of impact problems, trail width and incision.
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Table 6. Phi correlation analysis of impact problems.
EECEIE MR PIEREE X RS RETOE MEPeEEr Aopsit BiEEapi
ALk - 0.300%* 0.236%* -0.002 -0.072%* 0.033%* 0.003 0.015%*
ﬂ?[?{ﬂ% 0.300%* -- 0.195%* 0.010 -0.095%* 0.053%* -0.005 0.065%*
[Lﬂﬁiﬁﬁﬂ%ﬁ 0.236** 0.195%* - -0.003 -0.057%* 0.125%* -0.021%* 0.220%**
HETL -0.002 0.010 -0.003 - 0.011 0.018** -0.001 -0.002
B I -0.072%* -0.095%* -0.057** 0.011 - 0.142%* -0.024%* -0.064**
E'f‘,‘[é'liﬁﬁ"‘ 0.033** 0.053** 0.125%** 0.018** 0.142%* -- 0.126** 0.741**
LR 0.003 -0.005 -0.021%** -0.001 -0.024** 0.126** - -0.013*
Hjﬁj;}ﬁ 0.015% 0.065%* 0.220%* -0.002 -0.064** 0.741%%* -0.013* -
* 0.05 ( ) 0.01 ( )
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Table 7. Average amount of soil erosion with three methods of different vegetation types and slopes.
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MIP SHREHR 10.3 8.2 39.7 35.1 56.5
(cm) TRE 0.9 - - - -
ERL 8.4 - - - -

REEE Ffe 4.7 5.2 13.5 20.9 18.3

MIC SRS 2.8 4.6 11.4 8.7 26.3
(cm) TRE 0.9 - - - -
1R 2.6 - - - -

R 685.9 1,367.0 1,649.5 2,762.4 2,683.3

H S SRS 559.8 386.4 2,131.5 1,539.9 2,628.8
(em?) YT -89.8 -~ - - -
E1RL 284.2 - - - -

*1:0°4° II: 5°-8°  III: 9°-12° IV:13°-16° V:16°
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PURIOEERE ) o pIo iR BRCEEE U RS 1;%@?% et AR LS IR i A il
A PR ~ PSS (> SO A FER B o SR e

2. Wb T A ﬁE?HIEEJJ/ij.

AT AR = S A oASEn o S E-’l’qsa’l*é%‘@ﬁl@ﬁ'fdﬁﬁ? PR R (B 8)» TR
Pk e 3 OIS RED - 1791 - MIPE MIC Uyt = e bl V)= J SRR TR -



13

AT B R AR MU T A FOTEGT 0 o W BV o PRI - )b
VL2 AT YA R < STERLIN LI RLHCE S BRI o R S

'TT"”L\_T‘LUL _\+

% IJLAﬁlﬁFJ (Marion and Olive, 2006) » v~ EFEI] > PR & SERGMENTE > 4 BRITETE S
LA 1997) -

* 8 MIEREE TR ERERE ZHBED T

Table 8. Correlation analysis of slope and amount of soil erosion.

] JHIEFIE!
THEEE]
MIP MIC MIP ~ MIC Hh 5 HIREEIE
REIR T 0.719%** 0.699** 0.594* 0.675%*
SHREER A 0.773%* 0.795%* 0.598* 0.689%**
* 0.05 ( ) R 0.01 ( )

3. S SR A R

BEIR= *E‘T [Fil+ BRI & IE%?@’@F"EIF[%%}W%% (#8) - fﬁ'ﬁ&‘%’@%ﬁ* RERE 1
BEEREN 6 E RN S (U R 0 1995) » PR PSS WO [l SR
WV4@W@*H@‘ PR SRR BL R B I o 9t (I STREREL B PR FR RO et D
o TE RS MR H%arﬁ

E[[[ﬁl 5 B o Tr |+ ?ﬁH@ HEIE l]!ﬁ qops nggkw:;ﬁg,@ SR Jpp R “Fi’réﬂ—;ﬁ% AEE] V
(>16°) R SRS R Ty BT g *F;%F**@gﬂ~ R PR > 4 SRIE R AR

ﬂ&?wﬁiiyﬂﬁﬁaﬁ(W%)ﬂ@@h o EE R P9 SR i ([ | R P
G o R PEAAER ] S AT [ SRR T B AT B SR B PN I
SR PR -

“

| [ S R ’?[7|ng% ~ ER P~ TN A e R L B B SR e
PERe TR EERCRIE TR [ AR R~ IR Y RS AREE IR e
PRI P TR P Al Fﬁﬁbﬁi TR TS S PR LB > ST ’?I € ~ e
XK ~ 3 lﬁ?if”ﬁﬁi% o B R RS R AR EIRFIWFTJ T H R ﬁfﬂﬂfl?ﬂi il
SR PO PR R RRSRORERE O o BRI A0 b UG 2 2 Yy A
Bl o S o USRI AIISPORHT N - 29 > REBCPREERE AR RS R S SR
e BRI LU - 0B O E t‘:‘”?'l[ﬁ&'?' (2007) pupHfE Jfriaﬁ‘[ AG AL > IR0 BT
R [ PUREAIF AR P S R - kg D PR R R [N IS R
e » VRN BB o B R SRR RV RIP S



14

(cm) (a) (em) (b)
a 25
50 C
%:i' | m 20
o 4 Eois
I 30 iy
2 | 10 7
L 5 r
wp 10 MIC
0 0
I 1 m v % I I 1 v A%
Pl S5 Py S
(cm?) ¢
3,000 ©
H
f;c' 2,500
B 2000 -
E'l
[ 1500
" 1,000 |
500 |-
0
1 1 mm v v

5 ZEAEZETRRESRN RPN BERY (2 MIP L ; (b) MICIE ; () FEBEER
% REERERS)
Fig. 5. Broken-line graph of amount of soil erosion with three methods of different levels of slope:

(a) MIP; (b) MIC; (c) trail transects method (For level of slope, see Table 8.).
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