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Water Quality Variations of pH, Electrical Conductivity and
Dissolved Oxygen in Forest Hydrological Processes’
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ABSTRACT

This study was carried out to reveal the forest land effect on water purification in mountainous
watersheds. Rainfall, throughfall, stemflow, soil and stream water were monitored by pH, electrical
conductivity(EC), and dissolved oxygen(DO) in Daehan-Ri and Parkdal-Ri catchments. The results
were summarized as follows;

1. Rainfall pH values of Parkdal-Ri and Daehan-Ri were 7.6 and 6.4, respectively.

2. Comparing stemflow and throughfall of Pinus densiflora with Pinus rigida, the pH values of Pinus
densiflora were 4.32 and 4.22 and the pH of Pinus rigida were 3.34 and 4.81, respectively. The
EC values of Pinus densiflora were 119.72S/cm and 96.8#S/cm and EC of Pinus rigida were
230.04S/cm and 82.0#S/cm.

3. All pH values were decreased as the streamflow increased except long-term runoff in Daehan-Ri.
The EC values also were increased as the streamflow increased, but EC of short-term runoff in
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Dachan-Ri was gradually decreased as the streamflow increased due to entrance of throughfall

which has high EC values at the beginning of rainfall events.

The DO concentrations of all

experimental plots were elevated as the streamflow increased, because reaeration occurs at the
surface of the stream as the increased discharge make turbulence.
4. pH of Stemflow and throughfall in Pinus densiflora were lower than in Quercus acutisstma, but

EC values were higher in Pinus densifiora.

5. Water purification was mostly influenced by forest soil in forest hydrological processes.
6. Stemflow and throughfall were more influenced by dry deposition and organic acid in crown and

bark than those of wet deposition. During the stemflow and throughfall passed forest soil

, these

acidic stemflow and throughfall were neutralized, and stream water quality was neutral or slightly

alkaline,

Key words : Water purification, Precipitation,

Throughfall, Stemflow, Soil water, Stream water,

Runoff. Pinus densiflora, Pinus rigida, Quercus acutissima
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Fig. 1. Location map of experimental sites.

: precipitation gauging site.

. precipitation sampling site.

: stream gauging and sampling site.

: stemflow and throughfall sampling site.
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Table 1. Characteristics of analyzed precipitation.

Precipitation Elapsed Rainfall Antecedent
No. Site Date time intensity precipitation
(mm) (hr) {mm/hr) (mm)
1 Daehan-Ri 94.10.11 76.5 21.5 3.6 2.2(94.10.10)
Parkdal-Ri 95.03.09 38.5 15 2.5 3.0095.03.07)
3 Daehan-Ri 95.05.20 37 26.2 1.41 4.9(95.05.15)
Table 2. General description of selected trees.

Site Daehan-Ri Parkdal-Ri
Individual Quercus@ Quercus® Pinus@ Pinus® Pinus© Pinus@
Age(year) 30 31 30 27 30 29
Height(m) 7 9 10 9 10.5 10.3
DHB(cm) 13.1 15.3 21.0 17.8 20.1 19.2
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Fig. 2. Schematic diagrames of devices for collecting water samples in forest hydrological processes.
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Fig. 3. pH values of precipitation, throughfall and
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1 : rainfall intensity, P : precipitation,
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1: rainfall intensity, P : precipitation,
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throughfall, PSF : Pinus stemflow, PTF
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Table 3. Average pH and EC of stemflow and
throughfall at each site.

Site Daehan-Ri Parkdal-Ri
through-  soil  through-  soil
Form fall water  fall water
pH 5.82 7.03 4.86 7.11
EC(xS/cm) 34.24 41.1  107.84 183.4

Table 4. Average pH and EC of throughfall and
soil water at each site.

Site Daehan-Ri  Parkdal-Ri
Quantity(m®/hr) 4.129 28.28
pH 7.34 7.53
EC(xS/cm) 31.73 33.93
DO(mg/1) 9.67 9.14
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Fig. 7. Relationship between pH and long-term
runoff,
PpH : stream pH at Parkdal-Ri, DpH :
stream pH at Daehan-Ri
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Fig. 8. Relationship between EC and long-term
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Fig. 9. Relationship between DO and long-term
runoff.
PDO : stream DO at Parkdal-Ri, DDO :
stream DO at Daehan-Ri
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Table 5. Average quantity, pH, EC, and DO of
long-term runoff at each site.

Site Daehan-Ri Parkdal-Ri

Quantity(mm) 33.44 98.01
pH 6.17 8.30
EC(xS/cm) 35.27 37.06
DO(mg/1) 9.43 9.52
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Fig. 10. Relationship between pH and short-term
runoff.
PpH : stream pH at Parkdal-Ri, DpH :
stream pH at Daehan-Ri
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Fig. 12. Relationship between DO and short-term
runoff.

PDO : stream DO at Parkdal-Ri, DDO :
stream DO at Daehan-Ri
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Fig. 13. pH values along hydrological processes at
Daehan-Ri.
PRE : precipitation, QSF : Quercus stem-
flow, QTF : Quercus throughfall, PSF :
Pinus stemflow, PTF : Pinus throughfall.
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Fig. 15. EC Values along hydrological processes
at Daehan-Ri.
PRE : precipitation, QSF : Quercus stem-
flow, QTF : Quercus throughfall, PSF :
Pinus stemflow, PTF : Pinus throughfall.
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Fig. 16. EC values along hydrological processes at
Parkdal-Ri.
PRE : precipitation, PSF : Pinus stemflow,
PTF : Pinus throughfall.
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