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Characteristics on Stream Water Quality in the Northeastern Part
of Puk’ansan National Park(I)’

- With a Special Reference to the Factor Influenced on Stream Water Quality Pollution -
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ABSTRACT

This research was conducted to analyze the factors influenced on stream water quality pollution in the
northeastern part of Puk'ansan National Park from July, 1998 to November, 1999. The number of visitor
and the percentage of the amount of Cl resulted in the increase of electrical conductivity, which affected
on pollution of the stream water quality. The relationships between those factors should be statistical
significance at the 5% level in multiple regression. The multiple regression equations for the percentage
of dissolved oxygen at the stream water quality showed that dissolved oxygen and water temperature
had statistical significance at the 1% level. The multiple regression equations for the amount of Cl” at
the stream water quality showed that electrical conductivity, the amount of cation(K*, Na*), the amount
of SO4%, total amount of ion, the percentage of the amount of CI', and the percentage of the amount of
SO had statistical significance at the 5% and 1% level. Also, The multiple regression equations for
the amount of NQs at the stream water quality showed that the amount of cation(Na*, Ca’"), the amount
of S04, the percentage of the amount of CI', and the percentage of the amount of NOs had statistical
significance at the 5% and 1% level. The multiple regression equations for the amount of SO at the
stream water quality showed that the amount of NOs', total amount of ion had statistical significance at
the 5% level.

Key words : Puk’ ansan National Park, electrical conductivity, stream water quality, pollution, multiple
regression. equation
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Table 1. Correlation coefficients of environmental factors influencing the stream water quality

Distribution Q pH EC DO % of DO K* Na*

No. of visitor - - 0.600** - - - 0.533"

p. 0.300° - - 0.390™ 0.426™ - -

EC - - - - . - 0.618™

DO - - - - 0.610" -0.501** -0.357"
Distribution cat* Mg®*  NH( cr NOs™ PO SO~

No. of visitor - - . - - 0.461" 0.330" 0.301°

pH - 0.275 -0.288 T - ~

EC ” - 0.719 0.761 - 0.529™

DO -0.392 . - - - - -

%+of DO = -0. 502' -0.302° -0.287“ - - -

K . 0.591 0. 400 0.682 - - -

Na 0.356™ - 0.294" 0.735™ - 0.401
Distribution A. T. Ww. T. Hardness T. A. I % of CI' % of NOs % of SO&

No. of visitor - - - 0.308" 0.410" - 0.274"

pH - 0.284" - - - - -0.316°

EC - - 0.661:* 0.849 - 0.394"

DO —0.504:" - -0. 341 -0.283 - -0.499" -0.301"

% of DO -0.849™ -0.828 -0.309“ o -0.279“ . o

K* - - 0.580 0.785 0.395 -0.587 -0.567

Na* - - -0.343" 0.280" 0.500™ 0.398™ -
Distribution % of PO4 Mg** NH,* NOs Ww. T. Hardness T. A. I.

No. of visitor 0.336" - - 0.461" - - 0.308"
Distribution Mg?* NH,* NOy SO& A. T. W. T.  Hardness

Ca‘;+ 0.723™ -0.309" -0.326 - - ().483:: 0.990::

Mg - - -0.287 - 0.349 R 0.606 0.811

NH,* - - - - 0.370° 0.481™ -0.305"

Cr - - 0.672™ 0.486 0.364" - -

NOs - - 0.623" - 0.355™ -0.332"

POy - - - - 0.277 - -

A. T. - - - - - 0.865 -

w. T. - - - - - 0.530™
Distribution T.A. L. %of CI' % of NOy % of SO % of POy

Ca*" 0.521* - -0. 888:: -0. 748:: -

Mg** 0.335; - . -0.642 -0.546° -

Ccr 0.913 0.904 s 0.512 -

NOs 0.536 0.835 0.516 - -

PO4Z' - - 0.285 0.993

S04~ 0.471™ 0.570" - - -

A, T. - 0.322" . - 0.285

Ww. T. - 0.302" 0. 427" 0.303 -

Hardness 0.508™ - -0. 880:‘ -0.743 -

T, A. 1 - 0.760™ -0. 380 -0.722 -

% of CI’ - - -0.371, -

% of NO@' - - - 0.627"* .

% of SO4 - - - - 0.289

Note : Q; discharge of streamflow, T. A. I.;

W. T.; Water temperature
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Table 2. Multiple regression equations of factors to determine the electrical conductivity of stream

water quality in Puk'ansan National Park

Variables Regression coefficient  Standard error T Significance T
Constant 13.147 52.125

No. of visitor 2.064E-03 0.001 2.456 0.018"
% of CI’ 3.922 1.570 2.499 0.016*
Multi R = 0.907

Note : * means statistically significant at 5% level.
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Table 3. Multiple regression equations of factors to determine the pH of stream water quality in Puk'ansan

National Park

Variables Regression coefficient ~ Standard error T Significance T
Constant 5.202 0.431
Dissolved oxygen 0.148 0.072 2.069 0.044"
NH,* -0.262 0.127 -0.069 0.044"
% of SO& -2.0E-02 0.007 -2.852 0.007"
Multi R = 0.677

Note : * means statistically significant at 5% level and ™ means statistically significant at 1% level.

Hey, o] & PH3lr] gl Ml B FER
18 £ HEE B o] Feldel & Aoz
Az}, m, ke FIL(1990)E, AVAE
T M Bl 7)9she Calt, Mgitel
go| zZchy stgivk. e o] AT E A
AEEe} Ca?’, Mg*' oh olata ok AFdE
et ded, ol A Craavle] 98
o] 7] W¥a Aoz AAHc),

2) pHell fol§ 8% v]x]&= <A}

@84 Az pHell 218 A3#AE e
2, 204, £244¥5E, Mg?T, NH,,
%2 SOF A48 S 770 QAle] i3l stepwise
£ 0] 2% t+53 A2 27 Table 30149} 2t

chEs AL A pHY dHel fol Jge
o)A Adxbe 42448, NH,, SOFH 44 §
3 AAZ 5%, 1% FFoA g Aoz 24
Helew, oF3#AlL, pH=5.202 +0.148%
£ &34 —0.262% NHy " —2.0E-02 XSO~ A 5
B(R=0.68)° <},

3) $£EALT) FolT 9§ VA= A
AREA Az $2AAaZ] FojT AARAS
vebd pH, $&4423t=, K, Nat, Ca**,
71€, AE, o]&E3, NOsAHAH], SO 4w

% 1070 2zl oh3te] stepwised o] &3 t}F
3 AL A= Table 49049} 7},

A EMEH S2A L] Add fo%
Qe vz glAle pH, 344235, NOy
A4y 5 34 AR 5%, 1% A Fost
deon, oFIAAL, £344% =-0.590 +
0.820 x pH + 4.71E-02 x $£&4 4 ¥3}% +
5.254E-02 X NOs H#ul(R=0.90)°1sdc}.

4) $EALXF 5 Fo d8E v]H]
= dA
AR A3 L2433 5 §9% A
FAE vebd pH, $&84 2%, Mg?', NH,
CI, 712, &, Ax, CI'ad#4] 5 97 Az}
&ty stepwised ©]-43F vFIAEMNAAgE
Table 59412} z2ch,
oEIAEN A 24423 Ee] Y
% FgE vz QdAbe LB 2 52
A AR 1% FFAA Folsidon, 33
Ao SERAAEIE = -8.441 + 6.506 X &=
Ab2#g—1.685X (R = 0.95)°]1dc}.

5) CI'of #1% 9%& wlaE A
AREA A3 Clol 213 4B E Jepil
A7AERE, 3442235, KT, Na¥, NOy,

Table 4. Multiple regression equations of factors to determine the dissolved oxygen of stream water

quality in Puk'ansan National Park

Variables Regression coefficient ~ Standard error T Significance T
Constant -0.590 1.957
pH 0.820 0.273 2.998 0.005™
% of dissolved oxygen 4.71E-02 0.013 3.639 0.001*
% of NO3 5.254E-02 0.024 2.149 0.03*
Multi R = 0.900

Note : * means statistically significant at 5% level and ™ means statistically significant at 1% level.
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Table 5. Multiple regression equations of factors to determine the percentage of dissolved oxygen of
stream water quality in Puk'ansan National Park

Variables Regression coefficient ~ Standard error T Significance T
Constant -8.441 14.257
Dissolved oxygen 6.506 1.165 5.587 0.000™
Water temperature -1.685 0.590 2.858 0.007"
Multi R = 0.949

Note : ™ means statistically significant at 1% level,

SO&, 71, el Cra4w, SO A4y
= 1078 QAx}ell fsle] stepwiseE o] &3 v}E
31 A AE Table 6ol 9} 2},
hEE AL A CIre) Ao 428 dge
nxE AAE ArjAEE, K'Y, Nat, SO, ol
e, Crafml, SOSAH4n 5 T4 Az
5%, 1% +FodA wolstgon, thEaAAL,
Cl' = -19.554 — 2.9E-02 X #7| A =% — (.482
x K*—0.195 x Na*+ 2.154 x SO+ 0.636 x
o] &% + 0.595 X CIA-§4] + 0.724 x SOZ A
HFHIR =0.9901%ct. &, ¥4 ¥ 2498 2

ah= CIre A7AEE, SOF, SOLAwy =
3 DAY BAZ e Ao BAFg o, o
o} 7o AREe AYATFAFGMERT BiRey,
19979} $-A1gH Astolgic),

6) NOs ok 9@ 938 v+ AdA
ABEA Azt NOyol fol7h AwaA4 g et
W oshbAs Arjdes, Nat, Ca8t, Mg?t, I,
SO&, &, Ax, o] &%, CIdaul, NOyH
8 5 1270 ARk tHste] stepwised o] &3t
o} E 3 A2 A3 Table 7oA ¢ 22},

Table 6. Multiple regressidn equations of factors to determine the amount of Cl” of stream water quality
in Puk'ansan National Park

Variables Regression coefficient  Standard error T Significance T
Constant -19.554 2.711

Electrical conductivity -2.9E-02 0.011 -2.689 0.010"

K* -0.482 0.156 -3.091 0.004™

Na* -0.195 0.09%5 -2.058 0.046"

SO~ 2.154 0.253 -8.513 0.000™

Total amount of ion 0.636 0.059 10.712 0.000™

% of CI' 0.595 0.066 8.980 0.000™

% of SO& 0.724 0.083 8.741 0.000™
Multi R = 0.995

Note : * means statistically significant at 5% level and ™ means statistically significant at 1% level.

Table 7. Multiple regression equations of factors to determine the amount of NO;s of stream water
quality in Puk'ansan National Park

Variables Regression coefficient Standard error T Significance T
Constant -6.502 1.261
Na* 0.532 0.151 3.532 0.001"
Ca®* 0.251 0.115 2.186 0.035"
SO& 0.315 0.149 2.118 0.040"
% of CI’ 0.166 0.064 2.604 0.013"
% of NO3 0.331 0.041 7.996 0.000™"
Multi R = 0.775

Note : * means statistically significant at 5% level and ** means statistically significant at 1% level.
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Table 8. Multiple regression equations of factors to determine the amount of SO of stream water quality

in Puk'ansan National Park

Variables Regression coefficient  Standard error T Significance T
Constant 3.303 1.144
NOs” 0.340 0.132 2.587 0.013"
Total amount of ion 5.740E-02 0.028 2.051 0.046"
Multi R = 0.676

Note : * means statistically significant at 5% level.
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