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ABSTRACT

The objectives of this research were to study the numbers of vehicles, carrying capacity of
parking areas, impacts of transportation system on the visitor experience and some impacts on the
soil and vegetation in Phu Ruea National Park. Data of the number of vehicles at the park entrance
station and in the parking areas were collected along with the measurement of the parking area.
Questionnaires were used to collect visitor data. Soil and vegetation impact data were collected
in a systematic manner. The data were analyzed using descriptive statistics, multiple regression
analysis and One-way ANOVA. It was found that the highest number of vehicles during holidays
averaged 1,321 vehicles per day and the capacity of parking area in Phu Ruea National Park was
760 vehicles per cycle or 842 vehicles per hour. A comparison of the frequency of use with the
carrying capacity indicated that most parking areas had a frequency of use less than 50% and below
the park capacity. The only exception was the parking area at Campground 2 (Phu Son) which
had a frequency of use more than 80% and exceeded the capacity. As for the visitor experience,
it was found that overall travelling satisfaction level was high. The average highest and lowest
satisfaction values were the air quality and quality of road surface. As for the impact on soil and
vegetation, it was found that the soil bulk density and the number of invasive species at the road
verges were higher than in the natural forest areas. Severe soil erosion was also found on the road
from Check Point No.2 (Phu Ruea Summit) to Campground 2 (Phu Son).

Keywords: Transportation system, Impact of transportation system, Carrying capacity, Phu Ruea
National Park
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Figure 1 Map of roads and parking areas in Phu Ruea National Park.

Table 1 Levels of carrying capacity based on the frequency of use.

Levels of carrying capacity The frequency of use compared
Below CC The numbers of car less than 50 % of existing parking slots
Approaching CC The numbers of car are 50%-80% of existing parking slots

Exceeding CC The numbers of car more than 80% of existing parking slots
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Figure 2 Sampling methods used in sampling the vegetation and soil.
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Table 2 Physical characteristics of roads in Phu Ruea National Park.

. Distance Width of road
Road section
(km) (m)
Entrance station to Visitor Center 2.2 4.5
Visitor Center to Check Point No.2 (Phu Ruea Summit) 3.8 6.0
Check Point No.2 (Phu Ruea Summit) to Campground 2 (Phu Son) 1.3 4.5
Check Point No.2 (Phu Ruea Summit) to Phu Ruea Summit 0.7 4.5

1.2 MnmsAnIanuamsogaga lu

ﬂﬁi@\ﬁ’ﬂll@g]}‘ll@ﬁﬁ1u%ﬂﬂiﬂ TaeMsHuTIUIUTO

90050 (parking lot) M5V MIDATANTIMIALFY

2 v
fnsureaIn azmuIuNAVNATURaIUIBATD
o @ d' = a9 o [
disuaueason luimsadudmsurensa aw
UsemMANgNIENINRTVN 41 (2537) MruATIA
¥ A ' ¢ o H @
NUNVDIBBIVDATAIUA 1 AU UVVAINIAAVUUING
a P "y '
wusn anunhelidesnii 2.4 was uazanuen
laitoona1 5 was uazamalszmangnizngemaiy
{ o D) v ) "y '
17(2517) Myruamaieonsndaednieluideenin

& ' T ~ = 9
6 WATFIA ORI DAIU NN uNed NS 1%

9
ﬂigiﬂﬁﬁﬁﬂﬁllﬂﬂ]{lﬂ-ﬂaﬂ Lm&’LLUUWﬂﬁ}Nllﬁll Tag

v A A o A ' Y]
l¥nanlunundszana 1 92 TuarisenInn ey
A S a IS y
A1UIBATOUINUFUILIMINUNNOUNGINA U

¥ v '
509U 2 991NN 3 yaTtinveuen lHm
Tumseeasatlszana 15 Wi/Aw/soU lagaiuven
v v
30992 9ANF0I90ATOTIUIU 32 $O AIUUAINTD
1 v o < 1
soaduenurvue 1a 128 A/ Tue aua1uIease
=3 S o T o ] ~ 9
90 1 99 UFDI99ATOTIUIU 35 ¥09 UnNoUNe 19
A 4 & A o A o
na lunulszana 1 92 189M3 011NN IFUASIN
1 9 v
AMUIATALINUDU TasUIAUBINUNAIUIBATD
UIUFDIIDAIT0 LAZTANNINAINITOGIGATUNS

ﬁﬂﬁ%ﬂllﬁ}ﬂlﬂQQWHi]@ﬂﬁﬂ uaaalu Table 3



116

Thai J. For. 38 (2) : 110-123 (2019)

Table 3 Physical characteristics and maximum capacity of the parking areas in Phu Ruea

National Park.
. Area  Amount Maximum carrying "l."otal
Car park location . A (vehicles per
(sq.m) of lot capacity of parking lot

hour)
Visitor Center 1,090 67 67 163
Check Point No.2 (Phu Ruea Summit) 10,500 - 545 545
Campground 2 (Phu Son) 2,820 35 134 134
Total 746 842
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Table 4 Average number of vehicles on roads and in the parking areas in Phu Ruea National

Park.
Average number of vehicles on roads and in the parking areas

Time period Road Visitor Center (lghhueﬁ(u:;lgltxg:ﬁt) Car(r;)pl;gl:osl:::; 2
WDWE H WD WE H WD WE H WD WE H

08.00-09.00 49 147 193 13 17 26 51 91 160 24 44 91
09.01-10.00 44 148 179 6 9 17 33 75 137 16 32 33
10.01-11.00 43 138 156 5 8 9 29 78 124 10 19 17
11.01-12.00 40 125 155 5 7 10 27 62 117 6 16 20
12.01-13.00 39 124 155 5 6 11 25 60 103 19 22
13.01-14.00 43 123 140 5 6 10 23 56 91 10 25 27
14.01-15.00 36 119 125 5 5 10 20 52 88 14 35 39
15.01-16.00 33 126 127 5 5 11 18 50 76 18 40 50
16.01-17.00 25 97 91 4 5 9 14 47 70 23 62 63
Average Vehicles per hour 39 127 147 6 7 13 27 63 107 14 32 40
Average Vehicles per hour 39 127 147 6 7 13 27 63 107 14 32 40

Remarks : WD = Weekday, WE = Weekend, H = Holiday
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Table 5 Time period of over capacity usage of parking areas.

Time period

Parking area day

89 9-10 10-11

11-12  12-13 13-14 14-15 15-16 16-17

Campground 2 weekdays -
(Phu Son)  weekends 2 2
holidays 2

Remarks : weekdays, n=14; weekends, n=12; holidays, n=5
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Table 6 Satisfaction levels of the visitors about the transportation system.

(n=506)
Factor/Variable Satisfaction levels of visitors (%) % sp Satisfaction

Lowest Low Moderate High Highest levels
Scenic view along roadside 02 038 12 49 38 4.23 0.70  Highest
Area accessibility 0 12 266  57.1 15 3.86 0.67 High
Vehicle volume on road 0 14 431 522 133 3.57 0.58 High
Vehicle volume in parking area 2 26 51.6 372 6.5 3.44 0.74 High
Quality of road surface 8.1 394 419 487 1.8 2.57 0.83 Relatively low
Quality of parking area 1 10 70.8 13 33 3.08 0.63 Moderate
Clarity of traffic signs 04 28 62.6 295 4.7 335 0.64 Moderate
Travel flexibility 0.6 43 38.4 51 57 357 0.69 High
Parking convenience 0.6 14 433 498 49 357 0.64 High
Air quality 04 02 39 453 502 445 0.62  Highest

Noise disturbance from transportation 0.2 0.8 128 551 31.1 4.16 0.68 High
Traveling time to tourist attraction 0 0.6 373 495 11.6 3.72 0.67 High
Overall travelling satisfaction 02 04 20.5 646 142 392 0.61 High

1.81-2.60 = Relative low satisfaction
3.41-4.20 = High satisfaction

Remarks : Score 1.00-1.80 = Low satisfaction
2.61-3.40 = Moderate satisfaction

3.41-4.20 = Highest satisfaction
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Table 7 Results from multiple regression analysis testing the influences of transportation
system factors and the overall satisfaction on traveling of the park visitors.

Factor/Variable Beta t p
Traffic volume on the road way 0.107 2.948 0.003
Traffic signs 0.167 4.650 0.000
Parking convenience 0.152 3.828 0.000
Air quality 0.129 3.659 0.000
Time to attraction areas 0.417 10.706 0.000

Remarks: F =81.03; p<0.01; R> = 0.455
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AL 1.40 (SD =0.18), 1.29 (SD = 0.27), 1.21 (SD
= 0.32), 1.15 (SD = 0.29), 1.01 (SD = 0.23), 0.94
(SD=0.16), 0.91 (SD =0.19), 0.99 (SD = 0.20) LA
0.92 (SD = 0.27) RS W/ANNARIFURLAT AWAIG
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NNADA (p<0.01) (Table 8)
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Table 8 Difference in mean values of soil bulk density as a function of distance from the road.

Distance

Distance from road (m)

from road X

(m) 2.5 5 7.5 10 20 50 100 200 350
2.5 1.40 - 0.11" 0.19%* 0.25%* 0.39*%* 0.45%%  0.49%% 0.40%* 0.47**
5.0 1.29 - - 0.08™  0.14* 0.28%*% 0.35%*  0.38** (0.30%* 0.36**
7.5 .21 - - - 0.06™  0.20*%* 0.27*%*  0.30** 0.22* (0.28**
10 .15 - - - - 0.14**  0.20%*  0.24*%*  0.16" (0.22**
20 1.0o1 - - - - - 0.06™  0.10™  0.01™ 0.08"
50 094 - - - - - - 0.03™ -0.05" 0.01"
100 091 - - - - - - - -0.08™ -0.02"
200 0.99 - - - - - - - - 0.06"
350 092 - - - - - - - - -

Remarks: ns Not significant
*  Significant at p<0.05
** Significant at p<0.01
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(Table 9)

Table 9 Difference in the mean values of the amount of invasive species as a function of

distance from the road.

Distance _ Distance from road (m)
from X
road (m) 2.5 5.0 7.5 10 20 50 100 200 350
2.5 3737 - 22377 27.307 2547 32.58" 34.06™ 3552 35.60" 35.99"
5.0 15.00 - - 493" 310" 10.21™ 11.70™ 13.16" 13.23"  13.63™
7.5 10.07 - - - -1.83m 5.28™m 6.76™ 822"  830™  8.69™
10 11.90 - - - - 7.11m 8.60™ 10.06™ 10.13™  10.53"
20 479 - - - - - 1.48™ 2,94 302" 3.41m
50 330 - - - - - - 1.46"  1.54m 1.93 s
100 1.84 - - - - - - - 0.07"s 0.47"s
200 1.77 - - - - - - - - 0.39"
350 138 - - - - - - - - -

Remarks: ns Not significant
*  Significant at p<0.05
**  Significant at p<0.01
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