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Influences of the Solifluction Soil on the Physicochemistry of Stream Water Quality -With a
Special Reference on Northeastern Side Slopes Area of Bughansan National Park-. Park,
Jae-Hyeon (Department of forest resources, Jinju National University, Jinju, 660-758,

Korea)

This research was conducted to investigate the influences caused by solifluction soil
on the physicochemistry of stream water quality in the riparian area: four points of
the northeastern side slopes part of the Bughansan National Park from March to
May of 2002. The average pH of stream water was relatively high with the influence
of solifluction soil. The average electrical conductivity of upstream water was 2.1~
2.8 times lower than that in downstream water. pH and amount of anion (Cl-, NOs~,
S04?%°) of stream water was correlated under the effect of solifluction soil.
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Table 1. Characteristics of sites during the study period (2002. 3~2002. 5).

Site o Slope (°) Stand Crown-Cover Average of Width of riparian (m)
Left Right Rates (%) Left Right
1 21 21 Mixed 35 6.5/6~7 7.3/6.5~8
Watershed | 3 30 30 Mixed 40 6.3/5.5~7 7.5/7~8
2 28 24 Mixed 45 5/4~6 4.3/3.5~5
Watershed 11 4 22 22 Mixed 23 6.5/6~7 7.3/6.5~8
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Fig. 1. Map of study sites at northeastern area in Bughansan National Park (® means stream water sampling site).
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Table 2. Average amount of the caused by solifluction
soil in survey site during the study period (2002.
3~2002. 5).

Site no. Year Sitel Site2 Site3 Site4

Average amount
of the caused by
solifluction soil
(kg/m?)

2002 033 027 045 0.70
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Table 3. Amount of average of pH, Cl-, NOs;~ and SO4?- in the caused by solifluction soil.

. pH Cl-(mg/l) NO3- (mg/l) SO42-(mg/l)
Site no.
B C A B C A B C A B C
1 5.72 5.70 5.72 1.91 1.82 1.89 5.28 5.31 5.25 3.75 3.65 3.66
2 5.33 5.31 5.32 1.39 1.35 1.40 3.583 3.51 3.50 3.33 3.32 3.35
3 5.98 6.00 6.01 3.23 3.15 3.16 8.78 8.91 8.90 6.93 6.92 6.91
4 5.90 5.79 5.80 1.48 1.45 1.46 14.07 14.00 14.00 4.71 461 4.71
Note : A, B and C means number of survey.
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Fig. 2. Linear regression of average pH of stream water
and the caused by solifluction soil.
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Fig. 3. Linear regression of average Cl- of stream water
and the caused by solifluction soil.
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Fig. 4. Linear regression of average NO3~ of stream water
and the caused by solifluction soil.
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Fig. 5. Linear regression of average SO4?- of stream water
and the caused by solifluction soil.
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Fig. 6. Variations of pH of stream water during March to
May of 2002.

A A3} JHF pHE pH 6.46 (6.32~6.59) 02 1 W3}
Fo] M3 AR SHPARA T 27 i
I 17l AT S v s Jeld
o}

1’a o RS [<] - }ﬂ'o/] “—ig
I pHE 6.39(6.32~6.47)%, 3] ¥y 1wy} o
W4 Gl sl shifelAel A el &

“
Bl el A3 G54 2ol g ARAY

ARES pHE A0l w2 AN 290l W4T
sh-fedol el pHS} B P ehie Hew

M Qe) Z, ARl He °1£'16} Az} A a7A
7} (Johannessen et al., 1980; Peters and Leavesley, 1995;
Soulsby et al., 1997)2} Zro] X3} & 2 =4 -§3)
A2l EAabe} A E3le] ClY, NOs, S04 5 o]0 7

2 frEHe] Afse] pHE PFEd 73 Hes



SHSHHMEAT} AR
190 |
= 170 R
o —ee————— — —
= 150 | ——
S |
= 10 |
-
o H
rd I | .__ — i -
1] — AL
i a
o od ey
—a— i 3 —— gijm A —— —- Bl

Fig. 7. Variations of electrical conductivity of stream wa-
ter during March to May of 2002.
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and electrical conductivity.

M8 % AR ERE oA, ffo]

= A7AEEE golAlehal st o] 79}
-‘4'3 e giet d o] (1997) % Alf49
2% §E5F0) ZUl0l de ol 450
EE e e Vi‘:}i e, ol =%
golo] whe zjole] 7]ql

?: T oy
)
it

2 obo
iy
2

sht,

N
)

oln
l
X
o

AgA gl AAA 2 g Atz
Az ek ek 5717 St R Wl we ARe
A2 A7) AEEe] W] B3 dTEe F7|Helnx

A%A 2P 53 A7t 22 oz 47
e

AAH oz FAFHFTY HEAH o AR
$ABAE e AFHeN $A4HYA =A)
o4& WA 213 A o] st 5, Akl
AR AL A e AdEde] BeF oz
A7 obge] Aol e o Fe dwArt 2 o
FAget o]z AT AL A A AT A&
oz Fysolel & Zloz HhE & AFelME
A7 9 AR Qs el A AsE $As)
A kob A 2341717 3ot SA G A =AL
ob Zege WA WAE 2 Jez B 4 9l
A AL A7 A el H3t s £
Aol Fod Zloz A7E

H Q2

=
ret

Aol shRfoiust of 21~28M Y gE o}

Ry =3k A E B AR =4 A" B A}
9} A Fgeol A1) pHEF &-0]-28F (Cl, NOs-, SO2)2 A
o) gRAAS ehglch

=
3}ol ] ]L o:)z‘%]: TIZAGY S Ao, 34183
%] 89:342-355.

whA |, 17, 1989, wbd o] FAga PAle] Wi A7,
M gvl el T 14:9-15.

w3, 1996, AL-oell lelA AF4A FrhE Aol
F3 & (1), AFH BE 95: 38-52.

S, Sun, A9g VY, 2, R, A2, HY
©. 2001 ¥ Ee] AFEE A A1), B
3179 8912 57 5134 4(3): 30-37.

Qedml, A4 2 1991. 52 Fhe), AlsFF3AL

o]8 5. 1997. A B8 AT el gle]x] sAMsle] >
HA 4 g]ql— A‘l-alug] AAA A3 As 97,

PO 2

al
=~

=

AR, BHEA]. 1993 Xlﬂ*bl %‘*d?%l%, W g A
AR 8733 Feol R, BIAARE

B 74| 31:141-151.

AR, A, 1995, 294 TR AR 87 9 7
ol 74, AFAAREY S 2ARRTA 33 141-149.
BIE =, IERIES], )1 HESE, 35 FEEA. 1990. s A bk
o3 ICEL 2 AR 2K - v FARICEIT B,

MAR, o, L3k opH-, HAGE 101: 243-245.

RAAFH, AT A, M5, 1992, B 4 <> b OB
IR DEAFYVE OV ARE & s 57 BE, B AR &
i 74:203-212.

PemRatel, BPAT b, BARTER, HARRORER, a4 —ER. 1999.
i AL b U 2 B ER I OBERE,» 50 4 4
CUE L, AU E RS R BT IR B MR S 56(2): 1-10.

BURMBRR, BREEEA, YR —. 1987, @125 17 51|k
B o s, B kG 98: 561-564.

Bain, D.C., A. Mellor, M.J. Wilson, and D.M.L. Duthie.
1994. Chemical and mineralogical weathering rates

o JH

5 A

-

and processes in an upland granitic till catchment in
Scotland. Water Soil Air Pollut 73: 11-27.

Berg, N.H. 1992. lon elution and release sequence from
deep snowpacks in the Central Sierra Nevada, Califor-



SZEENAMNEA} AR

nia. Water Air Soil Pollut 61: 139-168.

Ferrier, R.C., A. Jenkins, and D.A. Elston. 1995. The com-
position of rime ice as an indicator of the quality of win-
ter deposition. Environ Pollut 87: 259-266.

Hazlett, P.W., M.C. English, and N.W. Foster. 1992. lon
enrichment of snowmelt water by processes within a
po-dzolic soil. Journal of Environmental Quality 21:
102-109.

Helliwell, R.C., C. Soulsby, R.C. Ferrier, A. Jenkins, and R.
Harriman. 1998. Influence of snow on the hydrology
and hydrochemisstry of the Allt a’ Mharcaidh, Cairn-
gorm mountains, Scotland. The Science of the Total
Environment 217: 59-70.

Heuer, K., P.D. Brooks, and K.A. Tonnessen. 1999. Nitro-
gen dynamics in two high elevation catchments during
spring snowmelt 1996, Rocky Mountains, Colorado.
Hydrological Processes 13: 14-15.

Jenkins, A., R. Ferrier, and D. Waters. 1993. Meltwater
chemistry and its impact on stream water quality.
Hydrol. Process 7: 193-203.

Johannessen, M., A. Skartveit, and R.F. Wright. 1980.
Streamwater chemistry before, during and after snow-
melt, Proceeding of the International Conference on
Ecology and the Impact on Acid Precipitation, Norway
SNSF project.

Maeda, T., S. Kinoshita, S. Sato, and A. Ujiie. 1994. Design
of a snow melting tank using treated wastewater. Water
Science and Technology 29: 1-2.

Margaret Neal, Colin Neal, and Gerhard Brahmer. 1997.
Stable oxygen isotope variations in rain, snow and
streamwaters at the Schluchsee and Villingen sites in
the Black Forest, SW Germany. Journal of Hydrology
190: 102-110.

McGlynn, B.L., J.J. McDonnell, J.B. Shanley, and C. Ken-
dall. 1999. Riparian zone flowpath dynamics during

A
T

o & n|X= HE 207
snowmelt in a small headwater catchment. Journal of
Hydrology 222: 75-92.

Murdoch, P.S., J.S. Baron, and T.L. Miller. 2000. Potential
effects of climate change on surface-water quality in
North America. Journal of the American Water Resour-
ces Association 36: 347-366.

Peters, N. and G.H. Leavesley. 1995. Biotic and abiotic
processes controlling water chemistry during snowmelt
at Rabbit Ears Pass, Rocky Mountains, USA. Water Air
Soil Pollut 79: 171-190.

Robert, S., A.T. Charles, and M. Dan. 1997. Change in
snowpack, soil water, and streamwater chemistry with
elevation during 1990, Fraser Experimental Forest,
Colorado. Journal of Hydrology 195: 114-136.

Rosengvist, 1.T. 1978. Total Environment. Science 10: 39.

Skreslet, S., Leineb¢, J.B.L. Matthews, and E. Sakshang.
1976. Association of Norwegian Oceanographers.

Stottlemyer, R. and D. Toczydlowski. 1999. Seasonal change
in precipitation, snowpack, snowmelt, soil water and
streamwater chemistry, northern Michigan. Hydrologi-
cal Processes 13: 14-15.

Soulsby, C., R.C. Helliwell, R.C. Ferrier, A. Jenkin, and R.
Harriman. 1997. Seasonal snowpack influence on the
hydrology of a subarctic catchment in Scotland. Jour-
nal of Hydrology 192: 17-32.

Soulsby, C., M. Chen, R.C. Ferrier, R.C. Helliwell, A. Jen-
kins, and R. Harriman. 1998. Hydrogeochemistry of
shallow groundwater in an upland Scottish catchment.
Hydrology Proc. (in press).

Williams, J.M. and J.M. Melack. 1991. Solute chemistry of
snowmelt and runoff in an alpine basin, Sierra Nevada.
Water Resources Research 27: 1575-1588.

(Received 4 Mar. 2003, Manuscript accepted 20 May 2003)



