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Monitoring of Acidic Precipitation’s Effects on Forest Ecosystems
- Acid deposition in a Sugi (Japanese cedar) forest in the Kansai Region-
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Abstract

Forest growth, and chemistry of the rainfall, throughfall, and stemflow were monitored in a Sugi
(Japanese cedar: Cryptomeria japonica D.Don) forest, Anshoji National Forest, Yamashina District,
Kyoto City, from 1992 to 1999. The mean annual increase in stem diameter correlated negatively with
the ratio of mean monthly temperature to monthly precipitation (T/P ratio) for August of the previous
year and positively with the cumulative insolation time between April and June of each study year.
Both throughfall precipitation and stemflow precipitation were linearly related to precipitation as rain.
Throughfall composed 70 %-83 % and stem flow 5 %-10 % of total rainfall. Average annual pH of rainfall
ranged from 4.6 to 5.0 and average annual electrical conductivity (EC) of rainfall ranged from 7 to 18
uS - cm'. Increasing or decreasing trends were observed for neither pH nor EC during the investigation
period. Na” and Cl™ concentrations were low, half or less as high as national values reported by the
Environment Agency (EA) of Japan, but concentrations of other constituents were similar to those
reported by the EA. Although the pH of the throughfall was almost equal to that of the rain, the average
annual pH of the stem flow was as low as 3.6-3.9. The average annual EC value of the throughfall was
18.3-48.0 uS - cm ' and that of the stemflow was 70.5-151.3 uS - cm .
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Annual increments in stem diameters in comparison
with DBH values measured during dormancy
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Relationship between the mean annual diameter
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Relationship between the mean annual diameter
increment and the T/P ratio for August of the
previous year
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Table 2. 7' 11y FNDAF DAL & PR EROHER
Number of Sugi stands and averaged DBH
1995 1996 1997 1998* 1998° 2000
Number 72 72 72 71 68 65
DBH (cm) 20.2 20.5 206 208 21.0 21.1
a; before the typhoon attack, b; after the typhoon attack

Pt=a X Pg+b

)7 0D/8F A — %1% Table 3 IR LTz,

T ORER, MAFED 70 ~ 83 % HHNF = & L TH
RICEET B2 Ehbholz, TOEGEIZHASHOR
TG EN TV S8 (IRED, 1992) Ll TWa,
FE/KEICHd B BmEmEOH G2 AN—XATH 5
&L 1992 4 Tid 60 ~ 83%. 1994 4 Tlk 37 ~78% D
FHEICIEND, FEFEE T 1992 4E Tl 75%. 1994 4
TlE 66% THoTz,

BfEriiiE (Ps) LMW E Pg) L DOMICRADE
RRBIFRDN AT U Tzo
Ps=a X Pg+b

BAERARD ST X — % % Table 4, Table 5 1Z/R- LTz,
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L7z AR, B & &ICHRREBUIMEAARDEREN K Z
73 FEWRT 20, [EEBUI IR T 2 D
wHoNT,

Table 3. FRYERN “ IS B HRNRN R © DRI ERRD 7SS A

— X
Regression-line parameters of throughfall® for
precipitation*
Year Plot Slope Residual Correlation
coefficient
1991 A 0.750 1.260 0.991
1992 A 0.831 3.12 0.988
1993 B 0.703 1.25 0.973
1994 B 0.821 2.401 0.989

a; precipitation as rain (mm), b; throughfall precipitation (mm)

Table 4. A XICI51F % BER 12569 2 M ° o fal i e
RRODIST A—&
Regression-line parameters of stemflow” for
precipitation® in Plot A

Tree code DBH Slope Residual  Correlation
(cm) coefficient

1 16.9 0.152 2.290 0.947

2 25.2 0.781 6.266 0912

3 14.3 0.202 2.093 0.970

4 17.5 0.517 2.603 0.876

5 14.0 0.117 1.582 0.984

a; precipitation as rain (mm), b; stemflow volume (1)
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Table 5. B KICH5UF 2 B4/ * 109 2 Bt © olalkis
HRODIST X— &
The parameter in regression lines of stem
flow ° for precipitation® at Plot B

Tree code DBH (cm)  Slope Residual  Correlation
coefficient
6 13.4 0.191 1.57 0.954
7 17.2 0.512 3.39 0.948
8 18.9 0.476 4.59 0.939
9 354 0.993 10.97 0.930
a; precipitation as rain (mm), b; stemflow volume (1)
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Monitoring of Acidic Precipitation’s Effects on Forest Ecosystems
- Acid deposition in a Sugi (Japanese cedar) forest in the Kansai Region-
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Monitoring of Acidic Precipitation’s Effects on Forest Ecosystems
- Acid deposition in a Sugi (Japanese cedar) forest in the Kansai Region-
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