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Nutrient Runoff from Forested Watershed at Mt. Awaga in Hyogo Prefecture

Satoshi UMEMOTO!*, Yukio KOMAI2, Yoko TAKEDAS3,
Takatoshi HIRAKI4 and Masahide AIKAWA4

' Water Environment Division, Hyogo Prefectural Institute of Public Health and
FEnvironmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe 654-0037, Japan,

2 Faculity of Engineering, Osaka Institute Technology, 5-16-1, Omiya, Asahi-ku,
Osaka 535-85685, Japan, 3Takarazuka Health and Welfare Office, 2-4-15,
Asahi-cho, Takarazuka 665-8567, Japan, and *Atmospheric Environment Division,
Hyogo Prefectural Institute of Public Health and Environmental Sciences,

3-1-27, Yukihira-cho, Suma-ku, Kobe 654-0037, Japan

Nutrients and other pollutant runoffs from the stream in a forested area in the central eastern part of Hyogo
Prefecture were investigated to estimate the specific pollutant loads for three years from 1999 to 2002. Small
watershed located the east slope at Mt. Awaga which had no influence of artificial pollution was selected.

The mean stream flow volume was higher than that in Tkuno dam watershed located at a distance of 10 km of
southwest selected in our previous report. The difference of slopes in the both areas causes the difference of
stream flow volume. The water quality of the streams in the both area was usually stable in a low concentration,
but it increased when the stream flow volume increased after the rain events. Significant differences were
recognized between T-N and T-P loads in the both area. In particular, the difference of T-P loads among them was
too big, and it was caused by the difference of the surface geology of each watershed. It was found from the
balance between input loads by atmospheric deposition and output loads by stream flow from forest area that the

forest area at Mt. Awaga watershed played a role as a purifier of T-N and TOC and as a discharger of T-P.
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Fig.1 Schema of sampling point of forested watershed
at Mt. Awaga catchment
-::‘ > District of forested watershed
Table 1 Measuring items and their methods
Item Method
pH Glass electrode method (Horiba M-13 pH meter)
EC Electrode method (TOA conductivity meter CM-60S )
SS Glass fiber filter paper method (Whatman GF/C)
NO.-N Calculation from the value of NO, measured by ion
: chromatography (Dionex DX-300)
NO.-N Calculation from the value of NO,; measured by ion
# chromatography (Dionex DX-300)
NH.-N  Indophenol blue absorptiometry (JIS K0102'? 42.2
! )after filtration by Whatman GF/C
T-N T-N analyzer (Yanagimoto TN-301P) method
PO.-P Molybdenum blue absorptiometry (JIS K0102 46.1.1)
! after filtration by Whatmen GF/C
DP The same method for T-P after filtration by glass fiber
filter paper (Whatmen GF/C)
TP Potassium peroxodisulfate decomposition method
(JIS K0102 46.3.1)
TOC TOC analyzer (Shimadzu TOC-5000A) method
EC ; Electric Conductivity
SS ; Suspended Solids
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Fig.2 Relationship between water levels and flow rates
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Fig.3 Daily variation of precipitations and weekly
variation of flow rates
Precipitation; Data at Wadayama from AMeDAS,
Japan Meteorological Agency
Table 2 The maximum, minimum and average
concentration of each item in the river
water at sampling point
(n =160 for each item )
pH EC(mS/m) SS(mg/l)  NO3N(mng/L) NH, N(mg/L)
Max. 7.83 6.7 30 1.00 0.032
Min 7.2 4.4 <0.1 0.18 <0.001
Ave 7.48 5.8 0.4 0.40 0.007
T-N(mg/L) PO,P(mg/lL) D-P(mg/L) T-P(mg/L)  TOC(mg/L)
Max. 1.64 0.019 0.019 0.061 2.5
Min 0.12 0.007 0.007 0.007 0.2
Ave 0.45 0.012 0.013 0.014 1.0
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Fig.4 Weekly variations of T-N and T-P concentrations

in river water
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Table 3 Specific runoff loads of T-N, T-P and TOC,
and runoff flow volumes

Runoff water Specific runoff loads

. volume (kg/km*year) Precipitation
Period
mm/year T-N T-P TOC mm/year
1999.5.1.~
2000.4.30. 40 764 381 1,850 1,856
2000.5.1.~
2001.4.30. 704 424102779 1,223
2001.5.1.~
2002.4.30. 1,155 555 16.7 1,220 1,624
Ave. 1,103 581 217 1,280 1,568

Precipitation : Data at Wadayama from AMeDAS, Japan Meteorological
Agency
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