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Trail and Campground Deteriorations and Use
Impact on their Natural Environment in Mt. Kaya
National Park'
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ABSTRACT

Use impacts to trail and campground deteriorations and their changes of natural environment were studied
i Mt. Kaya National Park in 1989, The entire width, bare width and maximurh depth of trail as the trail
condition were sighificantly greater on the more heavily used trail. Deteriorations of trail which were surveyed
at the total of 51 were significantly different from those of non-deteriorated points. The changes of soil and
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vegetation of trailsides were not found at a uniform tendency but could be more clearly grouped by the types
of user’s disturbance, and use impact on trailside had reached 15m inside of forest. Percentage of- area for Class
5 in campsite was about 36% and about 69% of campsite area was more severe than Class 3. Recreational
activities retarded the diameter growth of trees in campsite and accelerated the different composition of species.

Soil and vegetative factors adapted to understand the difference of use amount and the realm of use impact
could be sorted. The realm influenced by user’s disturbance was about 50m from the core of campsite. Fraxinus

rhynchophylla, Rhus trichocarpa, Symplocos chinensis for. pilosa and Stephanandra incisa were considered as the

tolerant species to user’s impact.
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Figure 1. Location of survey site in Mt, Kaya National
Park.
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Table 1. Trail conditions in relation to amount of use,

Trail Amount N T_rai! Bare Maximum Trail Soil
name of use width' width! depth? slope hardness
........................ [N cevrerrsrssestiocsissencnes % kg/cm?
1{Namsan) Light 26 22 1.4 0.18 17.7 54.1
2(Haein) Heavy 25 36 2.9 0.28 20.9 52.6
Total 51 29 21 0.23 19.3 534

1 : Significant at p=0.01, using the difference-of-means test.
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Table 22 Trail conditions in relation to physical deterioration types of trail.

Deterioration N T_rail Bare Maximum Trail Soil
type width width depth? slope’ hardness
(Z6)  eeeeerereensninenn IT) oeeeetessocasneaniiccataonnns % kg/cm?®
Rock -exposed 30(59)" 322 240 0.27° 225 48
Deepning 22(43) 316 237 032 2770 422
Root -exposed 19(37) 297 2.25 024 4.4 524
Widening 10€20) 426 3.18 0.26° 206 473
Diverged 9(18) 3.81 293 0.26° 26.0° 375
Non-deteriorated - 9(18) 2.44 1.80 0.12 6.3 59.3

Percentages of each type to total of 5] observed points.
1 Significant at p=0.01, using the analysis of variance.
2. 3 Significant at p=0.05 and 0.01, respectively, using the difference-of - means test,
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Figure 3. Condition rating classes of campsite in Chiin district of Mt. Kaya National Park.
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“able 4. Areas and their percentages by condition rating
class of campsite,

Area Percentage
(m?) (%)
{ampsite 15,790
No-damage 422 27
Class 1 2.496 15.8
Class 2 1,989 12.6
Class 3 2,671 131
Class 4 3212 20.3
Class 5 5,600 355
Stream 5,630
Total 21,420
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Tabte 5. Companson of DBH increment{PAl) for Pinus
densiflora between campsite and forest.

Campsite  Forest

No. of sample tree 10 10
Mean DBH(cm) 387 29.4
PAl(cm / year)
1980 — 1984 0.097 0.260 p=0.00""
19851989 0.090 0.227 p=0.00""
p=0.55 p=0.53
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Figure 4. Changes of soil properties and ecological diversity from the campsite to forest.
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(m) . Floristic dissimilarity coefficient(% )
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Figure 5. Similarity indices and floristic dissimilarity coefficients between each plot on campsite 1.
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Figure 6. Similarity indices and floristic dissimilarity coefficients between each plot on campsite 2.
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Table 6. Changes of importance value of lower layer of woody species from campsite to forest on campsite 1.

Species 1-10  10-20 20-30 30-40 40-50 50-60 60-70 70-80 80—-90 90—100m
Fraxinus rhynchophylla 38.10 3.26 2.29 3.90 322
Rhus trichocarpa 5.75 9.19 2.29 10.64 157
Symplocos chinensis for. pilosa 20.92 819 6.72 3.32 6.77 1.05 4.28 1.50
Quercus serrata 1.64 10.39 779 2165 1320 19.01 702  14.00
Styrax obassia 303 1648 292 4.66 5.44 8.06 0.84 381
Fraxinus sieboldiana 13.09 2.08 6.02 .3.65 7.39 5.80
Lindera obtusiloba 1.64 4.46 145 11,34
Lespedeza maximowiczii 9.13 13.00 28.49 44.56 25.91
Rhododendron mucronulatum 9.69 7.69 4.53 19.33
Corylus heterophylla var. thunbergii 2.49 332 10.67 2.36 2.90

Table 7. Changes of importance value of lower layer of woody species from campsite to forest on campsite 2.

Species 1-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80—90 90-100m
Lespedeza maximowiczti 41.44 4.61 24.06 1.11 4.75
Symplocos chinensis for. pilosa 12.07 14.26 5.78 6.66 351 7.07
Stephanandra incisa 1.19 1.44
Fraxinus rhynchophyila 313 1.77
Quercus serrata 242 412 9.84 10.60 6.03 1173 1060
Styrax obassia 8.80 482 1933 6.15 5.08 167 333
Rhus trichocarpa 1.44 6.54 093 484
Staphylea bumalda 1.44 21.66
Fraxinus sieboldiana 4.10 4.01 11.15 442 1385 1717

Rhododendron schlippenbachii

76.89 8159 4437 5147 3795
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