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Abstract

Phu Rua National Park is a tourist into use for activities is extremely allowing
an increase of tourists to exceed the capacity of the area, which may cause problems
in the management of natural resources of the park. The purpose of this research was
to study the recreational carrying capacity in terms of waterfalls quality of Phu Ruea
National Park water from the four waterfalls namely Huai Phai Waterfall, Hin Sam Chan
Waterfall, Huai Toei Waterfall and Lead Phob Waterfall were collected by using grab
sampling for the low visitor number period, medium visitor number period and high
visitor number period. Water quality analysis parameters were Dissolved Oxygen (DO),
Total Kjeldahl Nitrogen (TKN), Biochemical Oxygen Demand (BOD), Suspended Solids
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(SS), Temperature, pH, Turbidity and Total Coliform Bacteria. The result recreational
carrying capacity in terms of waterfalls quality of Phu Ruea National Park found that
the low visitor number period, medium visitor number period and high visitor number
period of four waterfalls had high impact and exceeding recreational carrying capacity

level for waterfall quality.

Keywords: Phu Ruea National Park, water quality, waterfall, carrying capacity
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Figure 1 Four waterfall sampling points Source: Phu Ruea National Park (2017)
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UINTPINUINTY duunasd iR Ui muaAmInsgIuAanminRRuUssmi 2 \Juadmsu
WIsueU (standard value) WomuunszautaINansznu (Aimphan et al, 2005, 2007, 2012)
AT 1 (Table 1)

Table 1 Configure water surface water quality criteria for analysis recreational carrying

capacity in terms of waterfalls quality of Phu Ruea National Park

i
Surface water standard

Level of impact

X . pH DO BOD Total coliform bacteria
and carrying capacity Temperature
(mg/l)  (mg/V) (MPN/100 ml)
Standard + 3 °C of normal temperature 59 6 15 5,000
No/ Low impact normal temperature 5.1-89 >6 <15 <3,000

(Below carrying capacity)
Medium impact normal temperature + 1- 3 °C 50r9 6 1.5 3,000-5,000
(At and nearby carrying

capacity)
High impact > (normal temperature + 3 °C) <5 <6 >1.5 >5,000
(Exceeding carrying capacity) >9

Remark v classified as 2™ class surface water quality standard. That is water source has received the
discharge from some activity which needed to be sterilized and water quality improvement
processing before consumption and for aquatic animals conservation, fishery, and swimming

Source  Pollution Control Department (2000) and Aimphan et al. (2005, 2007, 2012)

NAN15398
1. Qmmwﬁmm
11 gunwhanlumgnenuwisnagiFetsiiiitinvieaiieatien

mﬁLm'wﬁﬁlmmwﬁmﬂhmmqwmut.wiaﬂmmqLiamquuﬂwaqLﬁmﬁaa WU
thanita 4 wis fgamadlaiumnseiuainnin Tnegamgieglutag 23.65+1.72 fla 25.35:0.41
pareaidua Alondunsngeu Tnefa1oglutng 5.02+091 s 6.66£0.18 tianfiuaudud
mmm'ﬂuaqawhﬁu 12.67+8.07 Wiy \iosanihanusediilulsisaeiuan iy LLauﬁﬁTwmu
uﬂwmmmmmmmmﬂau il ‘wﬂ‘wmmﬂwummuummwmwaaﬂ’nmmﬂau 9 Tuvazn
dantheld thanthewe waztnn@any wmmmmmmummu 6.32+4.97, 9.017.03 uaw
3.38+2.44 \duily Fredidvnvieniisatesinntield thanfiuaudu tinntews uaztnn
dAny wuddadlefwindu 5.90+5.13, 6.23+4.55, 7.49+5.08 uag 7.75+0.81 daansuneans
puddy hanfivamduiidioonfiauazarsieiniian winfu 5.60+2.27 fadnsusedns
thanshgle tnnsems wazinanidany nuinilaieendiauazatgiinyindy 6.63+0.58,
6.23+1.91 uay 5.93+1.41 Jadn3usodns auasy Aiadureniinn Auaudulugredia
Unvieafientios wuindiAn i 1.55+0.69 fiadnsusedns eseininnudeialuliine
vaniy lusasiviantinndaeld dnnkaeime wavdiendany darfiiaduindy
2.02+0.54, 2.55+0.51 wag 1.69+1.41 TaanSUsENT AINARU Avpsudauuanstingn
Pl Thenfiuauty Thenome wagtinandany wuindlenvindu 2.0740.75, 3.15+1.71,
3.56+1.70 uaw 2.55+0.68 Jadan3usedns mudiu wuaiiselranedutmunvesinniels

362



Rajabhat J. Sci. Humanit. Soc. Sci. 19(2): 358-368, 2018

danfiuaud tantheimg uastinndany nundamingy 96.95+39.52, 91.05+41.63,
96.75+34.89 way 141.45+93.14 1duid1/100 Tadans f#an15199 2 (Table 2)

Table 2 Waterfall quality of Phu Ruea National Park for low visitor number period

Waterfall Quality
Waterfalls Turbidity ~ Temperature BOD DO TKN Suspended pH Total coliform
(NTU) (0 (mg/V) (mg/L) (mg/V) solids bacteria
(mg/) (MPN/100 ml)
Huai Phai 6.32+4.97 24.90+0.69 5.90+5.13 6.63+0.58 2.02+0.54 2.07+0.75 6.66+0.18 96.95+39.52
Hin Sam Chan 12.67+8.07 23.65+1.72 6.23+x4.55 5.60+2.27 1.55+0.69 3.15+1.71 5.05+0.52 91.05+41.63
Huai Toei 9.01£7.03 25.02+0.81 7.49+5.08 6.23+1.91 255+0.51 3.56+1.20 5.02+0.91 96.75+34.89

Lead Phob 3.38+2.44 2535+0.41 7.75£0.81 593+1.41 1.69+1.07 2.50+0.68 6.11+0.68 141.45+93.14

1.2 @mmwfwmfﬂ,uwmqwmul,wiqm@gSa‘tmﬁﬁﬁm/iaal,ﬁmﬂﬂﬁ

mﬁmev‘i@mmwﬁmﬂiuwmqmmmmwwﬁgL’%aﬂmﬁﬁﬂviauﬁmﬂﬂa
wuinentts 4 ue fgungildunnsraduunnidn Insgamgiiedlutig 21.62+3.06 fis
23.65+3.40 99fLaLTUd mwmmﬂuﬂsmaau Imwmaﬂumn 5.79+0.48 §i1 6.87+0.11
mmmmummmmmﬂlm drnnfiuaudu dandeome wazthandany nuindanmiify
3.96+3.83, 7.84+3.27, 8.21+4.80 Uaz 3.82+1.49 LOuily Freffidnvisadiorunfidnniuanudu
Wudwﬁﬁwﬂiaﬁﬁaaﬁqm Wi 1.92+1.88 fadn3ureans lusnzithanigliiinnieme
waztanewy wuindlantloRwindu 3.1044.74, 2.51+3.79 uay 2.04+3.05 fadn3unedns
AU PrefiTtnvienfiund tinntheli dinntaeme tinnfiuanudu wazienidamny
wuinilieendlauazanstiwiniu 3.04+0.65, 4.63+0.88, 5.02+1.16 way 4.53+3.12 aansy
fodns audiy Afeduresianfiuaudulutsdfitnieadeaund wuirddrtesiian
Wiy 1.36+0.59 daan3usedns lusarfitinntianteld tandowme wazthandeany
ummmaummu 2.15£1.28, 1.60+0.44 ua 1.62+0.87 fadnsusodns Auasu mﬂuaum
Lmuaamaqmmﬂmummuwmmmuwrmam flAiniu 3.75+1.08 fadnsusedns tinnie
16l tnnsome waztiandany nuindlawindu 1.5640.51, 3.62+0.98 uay 1.75+0.53
flaan3uredns nuadidu wuafiSeladrlofuimunvasiinnieli tianfvaiudu dinn
Faene wazihandany wuindAniny 122.65:26.24, 115.75+19.30, 123.55+30.53 ua
122.65+36.46 Buid1u/100 fiaddns fam379fl 3 (Table 3)

Table 3 Waterfall quality of Phu Ruea National Park for medium visitor number period

Waterfall quality

Waterfalls Turbidity ~ Temperature BOD DO TKN Suspended pH Total coliform
(NTU) (0 (mg/\) (mg/) (mg/\) solids bacteria

(mg/\) (MPN/100 ml)

Huai Phai 3.96+3.83 23.40+15.6 3.10+4.74 3.04+0.65 2.15+1.28 1.56+0.51 6.87+0.11 122.65+26.24

Hin Sam Chan 7.84+3.27 21.62+3.06 1.92+1.88 4.63+0.88 1.36+0.59 3.75+1.08 5.86+0.52 115.75+£19.30

Huai Toei 8.21+4.80 24.00+2.68 2.51+£3.79 5.02+1.16 1.60+0.44 3.62+0.98 5.79+0.48 123.55+30.53

Lead Phob 3.82+1.49 23.65+3.40 2.04+3.05 453+3.12 1.62+0.87 1.75+0.53 6.30+0.69 122.65+36.46
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1.3 ﬂm.ﬂ’]W‘u’WlﬂI"LJL?JG]EW]&J’]ULLMWI’W]ﬂLiE]“U’NVIlI‘LJﬂV]ENLVIEJ’JﬁQﬁﬂ

q
LY

ﬂ'mLﬂﬂmmmm‘wmmrﬂ,uwma’m&nmmwwmLiamwuﬂ‘wmmmmm
WU3T Haniie 4 una Hoaungildunndrsiuuinin Insgunglogluyie 22.77+2.61 fig
24.57+2.78 mmwm%aa ﬁwﬁmmﬁumméau Imaﬁﬂ"la&i‘ium 5.62+0.30 £14 6. 83+0.24
mmmmuﬁummmnmmmuwmmmmwmumn‘wam wmu 15.78£1.16 WOufiy \iesann
mmmmuﬂulmawummu LLayummuuﬂwmmmmr}mmmﬂau 9 wwlwmmmmmum
mmwmwmmwmmnau 9 Tusariinniele tinniewme wasiendany wuinilen
AVIUTUIVINAY 8.36+12.43, 6.28+4.38 uay 7.32+1.78 1dufiy muiamszmmuuﬂwaammqqqﬂ
yasaniagld tanfiuanudy tnndeme waztiiandeny Wudwﬁmwhﬁu 2.10+1.40,
5.70+6.30, 3.86+6.62 uay 2.33+2.84 uaaﬂﬁmaam ATUAIRU ‘U’NMJJUﬂV]ENLVlEJ’JaQﬁﬂ
vhanaelel thandeme tanfivanudu waziiandanu wuiilideenduazanetiniy
5.82+1.00, 5.15+1.68, 4.86+2.20 way 4.63+1.34 Taansusodns MUa1AU ATLALOUYY
ﬁwmﬂﬁuaﬂu%uiuﬁaqﬁﬁﬁﬂﬁaqLﬁmqnqm wuhdafialdugegawindu 2.49+0.27 fiadniusie
ans Wesninanuiedlulsseiuansu Tusaediihnniagld tinnfomes wazdhandany
FAaduwinny 2.39£0.39, 2.08+0.79 wag 1.35+0.77 Haansusoans Aua1su A1vedds
LLmuaaEnfwmﬂﬁuawu%uwud’lﬁmu’lﬂﬁqm flAwinfu 4.82+2.76 fiadnsusiodns tnniael
tantheme waziendeny wuiifiaweudusiuasswiifu 2.1640.39, 4.00+0.97 way
3.00+0.73 fadanSusiodns nuadu wupiiselaanesuanuavestinanfivaiudy wuind
ANguanINL 236.05+18.46 1Bufidu/100 fadans Tuvagiitianteld dwniems way
YANEANU WUEiANYINAY 125.75449.13, 94.25+27.60 wag 148.55+30.56 18uLEW/100
fiadans fam151971 4 (Table 4)

Table 4 Waterfall quality of Phu Ruea National Park for high visitor number period

Waterfall Quality

Waterfalls Turbidity Temperature BOD DO TKN Suspended pH Total coliform
(NTU) (0 (mg/\) (mg/\) (mg/) solids bacteria

(mg/) (MPN/100 ml)

Huai Phai 8.36+12.43  23.20+3.45 2.10+1.40 5.82+1.00 2.39+0.39 2.16+0.39 6.83+0.24  125.75+49.13

Hin Sam Chan  15.78+1.16  22.90+3.63 5704630  5.15+1.68 2.49+0.27 4.82+2.76 570+0.49  236.05+18.46

Huai Toei 6.28+4.38 22.77+2.61 3.86+6.62 4.86+2.20 2.08+0.79 4.00+0.97  5.62+0.36 94.25+27.60

Lead Phob 7.32+1.78 24.57+2.78 2.33+2.84 4.65+1.34 1.35+0.77 3.00+0.73 571+0.55  148.55+30.56

ﬂ’15ﬁﬂm%mmmmmﬁluﬂ'1ﬁim%’umﬂffj’ﬂixiaéuﬁﬁ’mﬁuwmmﬂuéﬁu@mmwﬁmﬂ
VDIGNYIUUNIYIF LT frfifidnieuiivitos Frfiddnreaiivinfuasdarsiifidnveadien
GAGI wuinhanfvaiudy diankaeld tinndemeuaziinnideny JEAUNANTENUGA
(high impact) warszdunslivsslenidunmuamintagsueglussduiiiudaauannsly
mMsseedulduesituil (Exceeding CO) §amsn9@t 5 (Table 5)
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Table 5 Level of recreational carrying capacity of waterfalls quality of Phu Ruea National

Park
Low visitor number period Medium visitor number High visitor number period

Waterfalls Level of Level of Level of Level of Level of Level of
impact carrying impact carrying impact carrying

capacity capacity capacity
Huai Phai High impact Exceeding High impact Exceeding High impact Exceeding
carrying carrying carrying

capacity capacity capacity
Hin Sam Chan  High impact Exceeding High impact Exceeding High impact Exceeding
carrying carrying carrying

capacity capacity capacity
Huai Toei High impact Exceeding High impact Exceeding High impact Exceeding
carrying carrying carrying

capacity capacity capacity
Lead Phob High impact Exceeding High impact Exceeding High impact Exceeding
carrying carrying carrying

afuseHa

1. Qzumwﬁmn

Snwaigmameningesiinni 4 wis lungnetuusisnigie wuihdveshaniiu
Aty fdnvazaoutitu wasdinduniy Sufeanlulifissiunmdesnnimnureillad
nsluavesthan 4 lundhudshiuiwen ddneadisnnmaesBuhnniioglnddivh
nsgrenu lddesdulng thantele dnvazveuihiidla lafinay Lwiﬁﬂmmjuaejﬁmﬁﬂﬁaa
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