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Estimations on the Water Purification of Forest by Analyzing
Water Quality Variations in Forest Hydrological Processes'*
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ABSTRACT

This study was carried out to evaluate the capacity of environment purification of forest and to reveal
formation processes of stream water quality by evaluating water quality variations in forest hydrological
processes. Water quantity, pH, electric conductivity(EC), dissolved oxygen(DO), and dissolved matter
concentrations were monitored in open rainfall, throughfall, stemflow, litter flow and short-term stream
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flow for one unit storm, and also for those were monitored in long-term stream flow in Palgong,

Yongsung, and Daedong catchments. The results were summarized as follows;

1.

pH and DO values of stream flow were increased as the flux increased but EC values were
decreased.

pH values of stemflow and throughfall were decreased with the lapse of rainfall time with lower
values than open rainfall. And EC values were higher in initial rainfall period but lower gradually
with the lapse of time than open rainfall. In litter flow, pH values were lower than open rainfall
but EC values were higher. In stream flow, pH values of stream flow showed a high level in
initial rainfall period and decreased remarkably with the lapse of time, but it recovered after the
rainfall stopped. And however, the values of EC showed almost reverse tendency. DO values of
litter flow and stream flow were decreased gradually with the lapse of time in litter flow and
stream flow but there were no any tendency in open rainfall, stemflow and throughfall.

. pH values of stemflow and throughfall in Quercus acutissima were higher than in Pinus densiflora,

but EC values were lower. Total amount of cations in stemflow was higher in Pinus densiflora
than in Quercus acutissima.

. pH, DO, EC and total amount of cation values in hydrological processes were in the order of;litter

flow <net rainfall(stemflow +throughfall) <total rainfall<stream flow, litter flow <net rainfall<total
rainfall <stream flow, total rainfall<stream flow<net rainfall<litter flow, and total rainfall<net
rainfall < litter flow <stream flow, respectively.

. Water quality of stream flow was better in Palgong catchment than in Yongsung because of low EC

values. And each of pH, DO, EC and total amount of cation values in long-term stream flow
showed characteristic changes by month,

Key words : Water purification, Rainfall, Throughfall, Stemflow, Litter flow, Stream water, pH, EC.
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Table 1. General descriptions of experimental sites

Sit.
Factors ¢
PALGONG 7YONGSUNG DAEDONG
Altitude (m) 680 350 90
Soil type sandy loam sandy loam sandy loam
Ay laver (cm) 7.5 1.5 2.5
Soil hardness (kg/cm®) 1.6 4.8 5
Slope ( ° ) 29 37 17
Forest type mixed mixed mixed
Table 2. Rainfall data used in analysis
Precipitation Elapsed Rainfall Antecedent
NO Site Date time intensity precipitation
(mm) (hr) (mm/hr) (mm)
1 YONGSUNG 95. 09. 23 10.6 24.5 0.4
*2 DAEDONG 96. 03. 14 27.2 7.6 3.6
3 DAEDONG 9. 03. 16 25.4 18.2 1.4 25.6
4 DAEDONG 96. 03. 21 31.1 26.8 1.2 24.5
5 PALGONG 96. 03. 29 16.4 24.3 0.7
6 YONGSUNG 96. 04. 29 16.4 56.4 0.3
7 YONGSUNG 96. 05. 04 15.3 24.2 0.6 24.4
*8 YONGSUNG 9. 07. 04 24.0 37.2 0.7 7.1
*9 PALGONG 96. 07. 04 56.6 37.2 1.5 7.1
10 YONGSUNG 96. 08. 27 53.9 41.0 1.3 22.0
11 PALGONG 96. 08. 27 80.5 41.0 2.0
* : Rainfall data analyzed change with the passage of time
Table 3. General descriptions of experimental sites
Site - PALGONG YONGSUNG DAEDONG
Individual PinusI PinusIl QuercusI Quercusll  PinusI PinusIl QuercusI Quercusll  Pinus1 Pinusil Quercus I QuercusIl
Height (m) 13.5 7.6 159 17.4 7.4 1.2 11.9 10.3 9.1 9 9.5 10
DBH (cm) 19.6 145 21.5 22 11.8 13.7 16.8 14.5 26.5 18.8 17.3 235
CL (m) 3.2 3.3 6.7 6.6 3.7 3.5 5.1 4.7 6.4 5.4 6.3 7.5
* CL : Crown length
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3 103.4 64 47  0.05 089 02 143 1.17  0.66  0.59
4 16.5 %.5 7.4 0.05 097 020 062 218 0.4 1.8
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7 83.6 6.4 61 004 063 0.09 0.2 0.63 4.42 112
8 139.7  87.3 5.6 002 2.06 037 347 1.2

Average  61.5 06 5.9 004 1.05 021 22 097 15 12
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Fig. 10. Comparision of water quality in hydrological processes

PRE : precipitation, CF : close rainfall, LF :

litter flow,

STF : stream flow, std : standard deviation
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Fig. 11. Comparision of water quality in hydrological processes
PRE : precipitation, CF : close rainfall, LF : litter flow,
STF : stream flow, std : standard deviation
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