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Table 1. Change of pH values, electric conductivity and concentrations of dissolved
substances through stream water (a), rain water (b)), and soil water (¢).

(2) Stream water A and B
Date Sample  pH EC Na* K* Mg?**  Ca* Cl- NO;  S0O* HCOs;
(uS/em)  (meq/D  {(meq/D (meg/D) (meq/1} (meg/l) (meq/D (meq/l) {(meg/D)

22 July Stream A 7.58 20 0.087 0.024 0.022 0.105 0.032 0.007 0.028 0.171
Stream B 7.25 200 0,098 0.025 0.013 0.120 0.028 0.005 0.032 0.191
30 July Stream A 6.93 20 0,089 0,026 0,002 0.107 0.032 0.007 0.030 0.175
Stream B 6.56 20 0.097 0,024 0.012 0.111 0.029 0.006 0.033 0.176
5 Aug. Stream A 7.20 200 0.0% 0.026 0.021 0.103 0.032 0.006 0.028 0.173
Stream B 6.73 20 0,095 0.023 0.012 0.109 0.029 0.006 0.032 0.171
11 Aug. Stream A 7.18 20 0.109 0.029 0.022 0.106 0.049 0.006 0.029 0.182
Stream B 6.74 20 0.094 0.023 0.012 0.111 0.029 0.006 0.032 0.172
19 Aug. Stream A 6.86 20 0.0% 0.024 0.021 0,104 0.032 0.004 0.028 0.176
Stream B 5.77 20 0.094 0.024 0.011 0.110 0.029 0.007 0.032 0.172
26 Aug. Stream A 6.84 20 0.089 0.026 0.023 0,110 0.032 0.006 0.027 0.183
Stream B 6.99 20 0.094 0.024 0.012 0,112 0,029 0.007 0.031 0.176
3 Sept. Stream A 6.94 20 6.08 0.025 0.022 0.108 0.031 0.0056 0.028 0.180
Stream B 6.47 20 0.095 0.024 0.012 0.110 0.030 0,009 0.034 0.168
9 Sept. Stream A 7.06 20 0.096 0,027 0.022 0.106 0.037 0.004 0.027 0.182
Stream B 5,95 200 0.0893 0.023 0.011 0.109 0.031 0.008 0.033 0.165
13 Sept. Stream A 7.19 20 0.08 0.025 0.021 0.104 0.033 0.008 0.030 0.165
Stream B 7.07 20 0.094 0.021 0.008 0.096 0.023 0.003 0.025 0.168

(b) Rainfall, throughfall and stemflow
Date Sample pH EC Na* K+ Mg Ca* Cl- NO; 803 HCO;y
(uS/ew)  (meg/D)  (meq/) (meq/D  (meq/D (meg/D  (meq/D  (meg/)  (meq/D
30 July Rainfall 5.66 30 0.008 0.034 0.004 0.009 0.021 0.054 0,088 0,000
11 Aug. Rainfall 4.25 40 0.010  0.004 0.000 0.010 0.015 0.054 0.125 0.000
Throughfall 5,01 50 0.026 0.048 0.033 0.132 0.050 0.114 0,138 0.000
19 Aug. Rainfall 5.68 10 0.034 0.003 0.003 0.001 0.040 0.008 0.022 0.000
Throughfall 6,17 40 0.067 0.088 0.038 0.124 0.147 0,034 0.053 0.083

Stemflow  3.40 160 0.066 0,109 0.091 0.23¢ 0.355 0.010 0.232 0.000
26 Aug. Rainfall 4.63 30 0.003 0.001 0.000 0.000 0.008 0.027 0.055 0.000
Throughfall  6.50 30 0,017 0.032 0.010 0.049 0.035 0.033 0.035 0.005
Stemflow  4.22 70 0.101 0.083 0.069 0,046 0,078 0.025 0.102 0.127

3 Sept. Rainfall 4.32 30 0,003 0.002 0.000 0.002 0.010 0.02 0.107 0.000
Throughfall  5.03 30 0.009 0.055 0.020 0.079 0.028 0.069 0.074 0.000
Stemflow  3.84 90 0.055 0,080 0,038 0.067 0.070 0.025 0.139 0.029

9 Sept. Rainfall  3.87 120 0.033 0.087 0.017 0.061 0.114 0.129 0.355 0.000

13 Sept. Rainfall  4.36 40 0.022 0.008 0.006 0.030 0.023 0.050 0.106 0.000
Stemflow  3.66 160  0.056 0.161 0.112 0.206 0.267 0.064 0.335 0.000

(c) Soil water

Date  Sample pH EC Na* K* Mg**  Ca®* Cl- NO; 80 HCO7
(uSfem)  (meg/l)  (meg/D  (meq/) (meq/D) (meq/D  (meg/D) (meg/D (meq/D

3 Sept.  Upper 6.54 20 0.044 0,003 0.021 0.128 0.036 0.000 0.064 0.095
Middle 6.13 50 0.055 0.010 0.061 0.294 0.032 0.301 0.076 0.012

Lower 5,76 100 0.091 0.007 0.106 0.428 0.067 0.554 0.058 0.000

9 Sept.  Upper 6.45 70 0.035 0.002 0.018 0.115 0.036 0.004 .0.64 0.070
Middle 5.79 60 0.042  0.009 0.052 0.271  0.028 0.280 0.069 £.000

Lower  5.40 90 0.073 0.006 0.084 0.407 0.064 0.519 0.059 0,000

13 Sept. Upper 7.10 20 0.029 0.002 0.013 0.100 0.030 0.001 0.060 0.053
Middle 6.54 50 0.037 0.008 0.044 0.254 0,026 0.263 0.063 0,000

Lower  5.54 0 0.064 0.006 0.074 0,395 0.061 0,516 0,049  0.000
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Fig. 2. Relationships between pH values and electric conductivities.
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Fig. 4. Average of chemical compositions through rainfall to stream water.

WEFETE R DCES « B, 1985), MAMIEEEh Ty, K4 X b, B1F
VB RS LA ST, B X OBRAMET &R T A &, CI 0 b B EIA 2
MLTEh, NO;F AL TwB, Clm MEBMLET 2B E A LTI LBrRE s hsiEb
PIDTCER « /B, 1985), BRI L O E oBeliic L 2868 & Hi X h,
NO; OF A BEER OMAED T X 5 RINCERT % L sh s,

-3 s\ T, PEEES, P, T oK AR RK & TS &, Ca*t & NO; o
PPN LTV B0 ER SR, Zhiy, SR bIEEI Y b NO; U2k
L, Z0%dic o n 4 VB3O Catt DA LA- S 2 X R 5, F#, Mgt
bEH L TREDNE Ino T 5%, NOy OBEZME & e, HCO; Wl ko 48Kz
BUWCCRENE VD, R, THIZREEAEESER Ty, 2% b fE L,
LKoY 75 v 2 » v ORREAI X b CO, P &R, Fo CO, DAL H LK
JELTHCO: M3 h T Z & &AL, fHEHE, THCbrERc X b NO; »iit
BEhTuwsZ EERT,

FAKEHRA, B &bz Nat«Ca* « HCO; BRI EV. S HITER & O
£, BALIER OB X5 2 L wlRT 5 LB Ih b, ¥, BUEHWETHS
NO; SO &L D1 4 v IR PREIMEL, LB Y ML & oW
R X O T 5 L HEEIR 5,

2. 8%0 ot :

8F 26 Hab 9 A 18 HE T BARHLSLHNIIKE COERS T &0 80 ok, K-5
R e TKE—8.60~—9.00 OBIC, K Mo 28Kk ~7.00 BETREL TV

— —



T S v 5 BRI SR R AR SH L & R R o PR o 28 4L

-40 . ‘....
[
-50 8

Change of & '°0 (%)

-10.0
Rainfall  Throughfall Stemflow Soil water Soil water Soil water Stream A Stream B
(Upper)  (Middle)  (Lower)

X-5. MR AER oL

Fig. 5. Change of 8'®0 through rainfall to stream water.
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Table 2. Time series of pH values, electric conductivity and concentrations of dissolved
substances in storm runoff.

Time Sample pH EC Na* K* Mg*  Ca?* Cl- NO; S0%-  HCO;
(uS/em)  (meq/l) (meq/l) {(meq/D (meq/l) (meq/D) (meg/D (meq/D (meq/D

830 StreamA 6.88 30  0.089 0.025 0.021 0.108 0.030 0.002 0.033 0.177
9:30 7.00 30  0.087 0.024 0.021 0.107 0.030 0.004 0.027 0.178
10:30 710 30  0.086 0.025 0.021 0.106 0.033 0.008 0.020 0.169
11:30 7.8 30  0.087 0.026 0.021 0.106 0.033 0.009 0.030 0.169
12:30 7.17 30 0.083 0.024 0.020 0.102 0.034 0.009 0.030 0.157
13:30 710 30 0.085 0.024 0.021 0.105 0.033 0.008 0.029 0.166
14:30 715 30 0.085 0.025 0.021 0.104 0.033 0.008 0.030 0.165
830 StreamB 5.83 30  0.094 0.022 0.010 0.101 0.028 0.006 0.032 0.161
9:30 6.68 30  0.104 0.025 0.009 0.100 0.027 0.008 0.031 0.172
10:30 6.64 30  0.102 0.024 0.009 0.009 0.026 0.006 0.031 0.171
11:30 6.65 30  0.105 0.024 0.009 0.100 0.024 0.003 0.028 0.182
12:30 6.48 30 0.099 0.023 0.009 0.098 0.024 0.002 0.027 0.175
13:30 7.08 30  0.095 0.021 0.008 0.097 0.022 0.002 0.025 0.172
14:30 7.07 30 0.094 0.021 0.008 0.096 0.023 0.003 0.025 0.168
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Change of 6'%0 and chemical compositions in
a forested catchment

Kimpei ICHIYANAGI and Kikuo KATO

Both the chemical and isotopic compositions from rainfall to stream water were
determined in both large and small forested catchments. Stream water quality was
stable and had little variation, and pH was always near 7.00. Rainfall contained large
proportions of both NOj and SO#-, and the pH was always below 5.40. Stemflow showed
a lower pH than that of rainfall. It was suggested that the chemical compositions in both
throughfall and stemflow were mainly caused by the wash-off of dry deposition. Soil
water has large proportions of both NO; and Ca®*, which were caused by nitrification
and base cation exchange. Stream water has large proportions of both Na* and HCOz
caused by chemical weathering. The time lag from rainfall to discharge peak in a small
catchment was much quicker than that of a large one, and it was suggested to control
system of discharge in large catchment. A time series of both discharge and 6**0 had
the same changes as in the storm runoff. It showed that the increase in discharge was
caused by the increase in the direct runoff component in both catchments.

Keywords : forested catchment, pH, water quality, ¢'*0
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