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Effects of Environmental Factors on the Stability and Vegetation
Survival in Cutting Slope of Forest Roads

Won-Ok Jung”

" Division of Forest Science, College of Agriculture, Gyeongsang National University

ABSTRACT

The purpose of this study was investigate to the influence of forest roads characteristics and envi-
ronment factors on the soil erosion, stability and vegetation survival of cut slope in forest roads. The
results obtained could be summarized as follows;

1. The correlated factors between slope erosion and variables in cut slope were altitude, convex,
degree of slope, length of slope and soil depth. In the stepwise regression analysis, length of slope
and soil hardness was a high significant and its regression equation was given by -89.6136 +
15.0667X14 + 16.6713X15(R*> = 0.6712).

2. The main factors influencing the stability of cut slope were significant in order of coverage,
middle, convex, length of slope and north, and its discriminant equation was given by -1.019 +
0.064X22 - 0.808X8 - 0.622X24 + 0.742X11 - 0.172X14 - 0.545X6 (R’ = 0.793).

3. The centroids value of discriminant function in the stability and unstability estimated to 1.244
and -1.348, respectively. The boundary value between two groups related to slope stability was
-0.1038. The prediction rate of discriminant function for stability evaluation of was as high as 91.3%.

4. The dominant species of invasion vegetation on the cut slope consist with Carex humilis,
Agropyron tsukushiense var. transiens, Calamagrostis arundinacea, Miscanthus sinensis var. purpuras-
cens, and Ixeris dentata in survey area. The rate of vegetation invasion more increased by time passed.

5. The life form of invasion vegetation in cut slop showed to H-Di-Ry3-e type of the hemicry-
ptophyte of dormancy form, dissem inated widely by wind and water of dissminule type, moderate
extent and narrowest extent of radicoid type, erect form of growth form.

6. The correlated factors between forest enviroment and coverage appeared north, passage years and
middle position of slope at 5% level. The forest environment factors influencing the invasion plants
in survey area were shown in order to altitude, passage years, rock(none), forest type(mixed) and stone
amount. The regression equation was given by 17.5228 - 0.0911X3 + 3.6189X28 15.8493X22
19.8544X25 + 0.3558X26 (R> = 0.4026).

Key words : stability, vegetation survival, soil erosion
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Table 1. General descriptions of forest roads in survey

area

Constructed
Surveyed area onstructe Length

year
Gvoh . . 1994 1.50 km
n-myun jungsu-ri

YPIYURTYHR June 1995 1.02 km
Michun-myun 1996 2.96 km
hyangyang-ri 1997 2.46 km
Total 7.94 km
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Table 2. Correlation coefficient analysis between varia-
bles and soil erosion in the cut slope of forest

roads
Variables Soil erosion  Significance
X2  Altitude 0.2519+ 0.0483
X3 rEast 0.0449 0.7288
X4  Aspect of slope | West -0.0619 0.6330
X5 | South 0.1309 0.3104
X6 LNorth 0.1167 0.3663
X7 rUpper 0.2038 0.1121
X8 Position of slope | Middle -0.1780 0.1664
X9 “Lower 0.0417 0.7478
X10 rConcave -0.2755+ 0.0302
X11 Shape of slope | Convex 0.3719% 0.0029
X12 LStraight -0.0918 0.4782
X13 Degree of slope 0.6511 0.0001
X14 Length of slope 0.7806+* 0.0001
X15 Soil hardness -0.2531+ 0.0472
X16 rSandy 0.0604 0.6409
X17 Soil texture | Sand loam  0.0166 0.8980
X18 L Loam -0.0681 0.5992
X19 rHard -0.0761 0.5564
X20 Rock | Soft -0.0598 0.6442
X201 LNone 0.1006 0.4367
X22 Coverage -0.1136 0.3794
X23 rConiferous  -0.1338 0.2997
X24 Forest type | Deciduous ~ 0.1451 0.2605
X25 “Mixed -0.3306 0.7987
Xx26 Gravel contents -0.1086 0.4010
x27 Soil depth 0.2587+ 0.0423
X28 Passage year 0.1155 03715

Note) ** Means statistically significant at 1% level
and * means statistically significant at 5% level
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Table 3. Stepwise regression analysis for soil erosion
on cut slope

Varigbles  Moocl  Regression Standard o p g
R’ coefficient ~ Error
89.6136 143072 3923  0.0001
Length of 6003 150667 14436 10893 00001
slope
Soil
06712 166713 50023 1L11  0.0015
hardness
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Table 4. Stepwise discriminant analysis for forest
roads stability on cut slope

Step  Factors I?Z;i l};isa Sig.  Label

1 X22 0.490 0.000 Coverage

2 X8 0454  0.000 Middle

3 X24 0.427  0.000 Deciduous

4 X11 0.408  0.000 Convex

5 X14 0.383  0.000 Length of slope

6 X6 0.371  0.000 North
BRGSo] g FFFBAFE 079309

™, 150719 AE2HEH 7 %

B E ZAZ I AUE 7)Y
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B57) 092302 71F 7o Ert =93, B(N)
Hol| -0.2312 7P ity 2FS HA g2
FHEETF g3 FAHAL e 2k

Table 5. Standardized and unstandardized coefficients
by canonical discriminant function in each

factors
Factors Standardized Unstandardized
Coverage 0.923 0.064
Middle -0.395 -0.808
Deciduous -0.236 -0.622
Convex 0.350 0.742
Length of slope -0.348 -0.172
North -0.231 -0.545
Constant -1.019

Note) Eigenvalue = 1.699, Canonical corr. = 0.793,
Wilk’s Lambda = 0.371, x? = 143.96, Df = 6,
p-value = 0.000

Y = -1.019 + 0.064X22 - 0.808X8 - 0.622X24
+ 0.742X11 - 0.172X14 - 0.545X6
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Table 7. Circumference vegetation of importance value and biological type in the cut slope of forest roads

Speci LV. Life form

pecies 94 95 9 97 L D R_G
Carex humilis 20.12 3372 18.16 2454 H 1 2 t
Agropyron tsukushiense var. transiens 14.50 8.82 1459 1401 Thw 1 2 t
Carex siderosticta 16.13 3.55 4.47 H 1 3 t
Athyrium nipponicum 5.92 5.27 268 G 1 3 e
Plantago asiatica 2.82 2.64 6.55 351 H 1 3 r
Bidens tripartita 2.18 351 Th 2 5 e
Miscanthus sinensis var. purpurascens 6.21 7.00 1042 268 H 1 1 e
Lysimachia barystachys 2.52 2.64 2.68 Th 1 2 e
Calamagrostis arundinacea 11.39 1429 2062 Thw 1 2 e
Spodiopogon cotulifer 8.29 6.18 H 1 3 t
Ixeris dentata 3.57 866 H 1 3 pr
Oplismenus undulatifolius 3.70 4.76 H 1 2 »p
Ligularia fischeri 2.18 7.14 H 1 3 e
Artemisia keiskeana 2.82 2.64 H 1 3 e
Commelina communis 3.09 Th 4 4 »p
Patrinia scabiosaefolia 7.14 Thw 4 2 e
Persicaria hydropiper 6.79 Th 1 5 e
Erigeron annuus 536 Th 1 5 r
Erigeron canadensis 4.47 Th 1 5 r
Phytolacca esculenta 4.47 G 4 5 e
Setaria viridis 3.55 Th 1 2 e
Disporum smilacinum 341 H 4 2 e
Bidens biternata 2.68 Th 2 4 e
Astilbe chinensis var. davidii 2.64 Thw 1 3 b
Nepeta cataria 2.64 H 4 3 e
Chrysanthemum zawadskii var. latilobum 2.64 227 H 1 5 e
Rumex crispus Thw 3 1 e
Syneilesis palmata 222 Thw 1 4 e
Pteridium aquilinum var. latiusculum 2.18 G 1 3 e
Ainsliaea acerifolia 2.18 H 1 3 e
Hosta longipes 2.18 HH 4 2 pr
Artemisia princeps var. orientalis 2.18 H 1 1 e

9] Wilk’s Lambda+
& 14 p-#2 0.0000] 22 —ﬂr%—‘?‘—/‘ﬂ,Oﬂ 9]
3 AelEojzl 67 AAte] AT

gAFolt), AAHATFQS = 7‘3‘?(1)4

AEdds
3.96,

RS

o o z} 2Abe] F 4% (group centroids) 7k
& 717} 12449} 13482 RO, obg T o)
BTN dofRl Haf, EAkE o838t T
g AETEA = 01038013t} o] HEFFEA]
£ 7IFoR s oEG A2 BETEA=
AETQ), ARG & FETEA = ESAT

(HE FESh

AA 150702 ZAFFOIA Bk TFE 720
Z 667071 AEHO 2 91.7%9] IFES R
i, b= 1A A T TIANE BE

N2 91.0%9 FZES Ha o] Eot
A, BT FasEe AN WEsY
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Table 6. Classification of stability for forest roads by
boundary value of discriminant

Predicted Grou
Gr(.)qp No. of Cases i
Conditions 1 2
66 6
Unstable 1 72
91.7% 8.3%
7 71
Stable 2 78
9.0% 91.0%

Note) : Prediction rate of two groups is 91.3%
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Table 8. Invasion vegetation of importance value and biological type on the cut slope of forest roads

Speci ILV. Life form

pectes 94 95 9 97 L D R G
Carex humilis 40.87 1298 4375 2502 H 1 2 t
Agropyron tsukushiense var. transiens 812 1729 1359 2377 Thw 1 2 t
Spodiopogon cotulifer 8.12 7.88 3.48 H 1 3 t
Carex siderosticta 737 4.82 326 H 1 3 t
Ixeris dentata 5.51 3.48 776 H 1 3 opr
Miscanthus sinensis var. purpurascens 3.88 8.62 976 H 1 1 e
Plantago asiatica 3.50 326 H 1 3 r
Athyrium nipponicum 3.80 58 G 1 3 e
Calamagrostis arundinacea 3.88 6.63 901 Thw 1 2 e
Bidens tripartita 4.31 5.88 Th 2 5 e
Artemisia princeps var. orientalis 3.13 4.82 H 1 1 e
Lysimachia barystachys 3.50 3.80 Th 1 2 e
Oplismenus undulatifolius 3.13 3.48 H 1 2 p
Amphicarpaea edgeworthii var. trisperma 3.13 3.48 H 35 1
Bidens biternata 3.48 Th 2 4 e
Erigeron canadensis 9.13 Th 1 5 r
Phytolacca esculenta 5.98 G 4 5 e
Ligularia fischeri 5.88 H 1 3 e
Preridium aquilinum 4.82 G 1 3 e
Ainsliaea acerifolia 4.82 H 1 3 e
Commelina communis 4.82 Th 4 4 p
Hosta longipes 4.81 HH 4 4 pr
Artemisia keiskeana 4.31 H 1 3 e
Disporum smilacinum 4.31 H 1 3 opr
Syneilesis palmata 3.80 Thw 1 4 e
Chrysanthemum zawadskii var. latilobum 3.48 H 1 5 e
Erigeron annuus 326 Th 1 5 r
Patrinia scabiosaefolia 326 Thw 4 2 e
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Table 9. Correlation coefficient analysis between varia-
bles and coverage in the cut slope of forest

roads
Variables Coverage Significance
Altitude -0.3164+ 0.0122
r East -0.1651 0.1996
| West -0.0917 0.4786
Aspect of slope | South -0.0696 0.5911
L North 0.2746* 0.0308
r Upper -0.3352=  0.0077
Position of slope | Middle 0.2560«  0.0446
L Lower 0.1261 0.3287
r Concave 0.0605 0.6404
Shape of slope | Convex -0.0344 0.7906
L Straight -0.0427 0.7415
Degree of slope -0.1553 0.2282
Length of slope -0.1495 0.2462
Soil hardness 0.0414 0.7495
r Sand 0.2194 0.0867
Soil texture | Sandy loam -0.0794 0.5397
L Loam -0.0752 0.5614
r Hard 0.0376 0.7718
Rock | Soft -0.2166 0.0908
- None 0.1220 0.3448
r Coniferous  -0.0089 0.9454
Forest type | Deciduous  0.0045 0.9723
L Mixed 0.0163 0.9002
Stone amount 0.0019 0.9882
Soil depth -0.7166 0.5800
Passage year 0.2511+* 0.0490

Note) ** Means statistically significant at 1% level

and * means statistically significant at 5% level
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Table 10. Stepwise regression analysis for coverage in
the cut slope of forest roads

Model Regression Standard

Variables R coefficient  Error F Prob > F
175228 35275 24.68  0.0001
Altitude 0.1949  -0.0911  0.0185 24.20  0.0001
Passage year 02480  3.6189 09879 1342  0.0006
None 03014 -15.8493  4.6888 1143 0.0013
Mixed 03622 -19.8544 74693 7.07 00102
Stone amount 04026 03558  0.1828 379  0.0566
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