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Longitudinal distributions of pH, electrical conductivity and dissolved oxygen
concentration in a small watershed on the granite hilly areas - A case study at the
Kagogawa River flowing from Mt. Sanage
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Figure 1. Map of the study area and sampling stations on the
Hirosawagawa River (@), the Sanagegawa River (O),
the Kagogawa River (A) and the Kanogawa River
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Figure 2. Photos of sampling station at the Hirosawagawa River (A-D) and the Sanagegawa River (E-H) in the
headwater zone of the Kagogawa River.
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Table 1. Geographical information of each sampling station.

Distance from river-mouth of

Station Site North latitude  East longitude the Kagogawa River (km) Elevation (m)
Hirosawagawa River

H1 (Ido-sugi) Spring 35°12'06" 137°10'13" 14.1 558.5
H2 Main channel 35°12'18" 137°09'27" 14.0 487.2
H3 Main channel 35°12'04" 137°09'19" 13.5 452.3
H4 Main channel 35°11'49" 137°09'56" 13.4 435.4
H5 Tributary 35°11'49" 137°09'56" 13.3 434.9
H6 Tributary 35°11'46" 137°09'45" 13.0 403.1
H7 Tributary 35°11'51" 137°09'31" 12.9 401.0
HS8 (Chiarainotaki) Main channel 35°11'48" 137°09'30" 12.8 394.4
H9 Main channel 35°11'17" 137°09'30" 11.6 265.7
H10 Tributary 35°11'08" 137°09'40" 11.2 235.8
HI11 Tributary 35°10'47" 137°09'49" 10.0 146.9
H12 (Hirosawa-tenjin)  Main channel 35°10'26" 137°09'57" 9.6 132.4
Sanagegawa River

S1 Main channel 35°11'49" 137°10'31" 13.7 385.8
S2 Main channel 35°11'33" 137°10'39" 13.0 296.3
S3 Tributary 35°11'21" 137°10'22" 12.5 288.3
S4 Tributary 35°11'24" 137°10'27" 12.4 272.7
S5 Main channel 35°11'21" 137°10'37" 12.5 254.7
S6 Tributary 35°11'14" 137°10'25" 12.2 223.0
S7 Tributary 35°11'09" 137°10'24" 12.0 220.7
S8 (Mikado-sugi) Main channel 35°11'12" 137°10'28" 12.1 219.4
S9 Main channel 35°10'38" 137°10'37" 10.6 144.2
Kagogawa River

K1 (Mukoudabashi) Main channel 35°09'31" 137°10'02" 7.7 86.4
K2 (Maikibashi) Main channel 35°09'01" 137°09'55" 6.7 75.2
K3 (Aokibashi) Main channel 35708'11" 137°09'46" 4.7 61.2
K4 River mouth 35°06'06" 137°10'19" 0.1 33.1
Kanogawa River

KA1 River-mouth 35°09'22" 137°10'00" 7.5 82.9
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Figure 3. Relationships between distance from river-mouth of the Kagogawa River and Elevation (A), Water temperature

(B), pH (0), Electrical conductivity (D), Dissolved oxygen concentration (E) and saturation of Dissolved oxygen

at each sampling station from May 2024 to July 2025.
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Figure 4. Relationships between pH and electrical
conductivity obtained from the Hirosawagawa
River and the Sanagegawa River in granite
areas (This study), a stream in gravel areas
(Nozaki, 2018) and two springs in metamorphic
rocks or gravel areas (Nozaki et al., 2021).
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Summary

Longitudinal distributions of pH, electrical conductivity,
and dissolved oxygen concentration was investigated from
May 2024 to July 2025 in the Kagogawa River watershed
flowing from the granite hilly Mt. Sanage. A total of 26
water sampling stations were set up, including 12 in the
Hirosawagawa River, 9 in the Sanagegawa River, 4 in the
Kagogawa River, and 1 in the Kanogawa River. pH
generally ranged from 7.0 to 7.5, with low values of 5.8 to
6.5 measured at the headwater of the Hirosawagawa
River. The pH of the Sanagegawa River, adjacent to the
Hirosawagawa River, was high, ranging from 7.0 to 7.5.
Electrical conductivity tended to decrease linearly from
10-15mSm !
3-5 mS m ' at the headwater of the Hirosawagawa River.

at the river-mouth of the Kagogawa River to

However, higher values of 13-15 mS m ™' were measured at
the river-mouth of the Kanogawa River, which contains
the Sanage Hot Springs upstream, and 6-10 mS m ' in
parts of the Hirosawagawa River and the Sanagegawa
River. Dissolved oxygen concentrations generally ranged
from 7 to 12 mgO, L~ at the

headwater of the Hirosawagawa River. Saturation did not

' except for 4 mgO, L™’

reach 100% at any sampling stations in the
Hirosawagawa River and Sanagegawa River. Saturation
was often less than 100% from the midstream to
downstream of the Kagogawa River.
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Appendix 1. Results of field survey at the Hirosawagawa River.

W.T. E.C. D.O. D.O.
Station Date Weather Time B B pH
C mS m mgO0, L' %

H1 (Ido-sugi, Spring point) 31 Jan. 2025 Cloudy 10:55 10.0 8.95 4.0 36.0 5.8
H1 (Ido-sugi) 30 May 2024 Cloudy 10:59 12.6 6.67 8.3 83.7 6.3
H1 (Ido-sugi) 24 July 2024 Fine 10:13 15.9 6.16 7.0 76.9 5.8
H1 (Ido-sugi) 31 Jan. 2025 Cloudy 11:15 6.3 8.64 10.9 87.0 6.5
H2 17 Feb. 2025 Cloudy 10:30 4.6 3.69 10.4 86.6 6.5
H3 24 July 2024 Fine 12:09 19.7 3.21 8.1 94.2 6.5
H3 17 Feb. 2025 Cloudy 11:00 4.9 3.92 11.1 92.6 6.8
H4 30 May 2024 Cloudy 11:54 14.1 7.25 8.7 89.5 7.0
H4 24 July 2024 Fine 11:09 18.6 7.28 8.1 92.0 6.3
H4 31 Jan. 2025 Cloudy 12:25 4.2 7.93 11.3 90.8 7.3
H5 30 May 2024 Cloudy 11:35 14.6 6.38 8.9 92.1 7.0
H5 31 Jan. 2025 Cloudy 12:05 4.3 7.32 11.2 90.0 7.0
H6 30 May 2024 Cloudy 12:15 14.9 5.28 9.1 95.0 7.0
H6 24 July 2024 Fine 11:26 19.8 5.11 8.3 96.1 7.0
H7 24 July 2024 Fine 12:37 19.7 4.34 8.0 93.1 6.8
H7 17 Feb. 2025 Cloudy 11:30 4.7 4.90 11.3 92.9 7.0
HS8 (Chiarainotaki) 30 May 2024 Cloudy 12:34 14.8 4.09 9.2 95.7 6.8
HS (Chiarainotaki) 24 July 2024 Fine 11:43 20.0 4.04 7.2 96.3 6.8
HS (Chiarainotaki) 17 Feb. 2025 Cloudy 11:55 5.2 4.81 11.4 95.2 7.0
H9 30 May 2024 Cloudy 13:24 15.6 5.10 9.2 95.9 7.0
H9 24 July 2024 Fine 13:09 21.2 5.14 8.2 96.1 7.0
H9 27 Oct.2024 Cloudy 12:45 17.4 6.42 8.8 95.2 7.3
H9 15 Jan. 2025 Cloudy 12:25 4.7 5.93 11.9 96.0 7.0
H10 30 May 2024 Cloudy 13:52 15.7 6.03 9.2 95.7 7.0
H10 20 Jan. 2025 Fine 14:55 6.0 6.65 11.5 95.6 7.0
Hil 30 May 2024 Cloudy 14:21 15.8 6.56 9.1 93.7 6.8
Hil 13 Sep.2024 Cloudy 13:07 21.1 6.64 8.2 94.9 7.3
Hil 15 Jan. 2025 Cloudy 13:00 6.9 6.84 11.1 93.6 7.3
Hll 11 Feb. 2025 Fine 11:22 4.8 6.93 11.8 92.9 7.3
H12 (Hirosawa-tenjin) 30 May 2024 Cloudy 14:39 16.2 5.80 9.2 95.5 7.3
H12 (Hirosawa-tenjin) 30 July 2024 Cloudy 15:23 22.5 5.91 8.0 95.9 7.0
H12 (Hirosawa-tenjin) 13 Sep.2024 Cloudy 13:22 22.6 6.05 8.1 95.9 7.3
H12 (Hirosawa-tenjin) 27 Oct.2024 Cloudy 13:10 17.4 6.32 8.9 95.4 7.0
H12 (Hirosawa-tenjin) 18 Nov.2024 Fine 15:10 13.2 6.39 9.8 95.1 7.0
H12 (Hirosawa-tenjin) 2 Dec.2024 Fine 14:37 9.7 6.30 10.7 95.4 7.0
H12 (Hirosawa-tenjin) 15 Jan. 2025 Cloudy 13:20 5.3 6.55 11.8 95.1 7.3
H12 (Hirosawa-tenjin) 20 Jan. 2025 Fine 15:30 6.8 6.56 11.3 95.2 7.0
H12 (Hirosawa-tenjin) 11 Feb. 2025 Fine 11:53 3.5 6.74 12.5 95.2 7.0
H12 (Hirosawa-tenjin) 17 Feb. 2025 Cloudy 12:50 5.8 6.72 11.5 94.7 7.3
H12 (Hirosawa-tenjin) 25 Mar. 2025 Fine 15:03 10.5 6.36 10.3 94.6 7.0
H12 (Hirosawa-tenjin) 24 Apr. 2025 Fine 9:50 13.7 6.53 9.5 94.4 7.3
H12 (Hirosawa-tenjin) 8 May 2025 Fine 9:40 11.4 6.60 10.1 94.2 7.3
H12 (Hirosawa-tenjin) 5 Jun. 2025 Fine 10:35 14.5 6.58 9.4 94.8 7.3
H12 (Hirosawa-tenjin) 24 Jul. 2025 Fine 9:28 21.1 6.16 8.3 95.1 7.3
H12 (Hirosawa-tenjin) 28 Aug. 2025 Fine 9:30 22.2 6.74 8.1 94.4 7.3
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Appendix 2. Results of field survey at the Sanagegawa River.

TE R FEedt oo/ Ntk 35 0 % KB o ik A

Station Date Weather Time WCT mgSn 1 m;:())?L 1 D%O pH
Si 31 Jan. 2025 Cloudy 13:25 5.4 7.74 11.2 92.4 7.3
S2 15 Jan. 2025 Cloudy 11:10 6.1 8.00 11.4 95.0 7.3
S3 24 July 2024 Fine 13:47 20.6 7.06 7.8 90.8 7.0
S4 24 July 2024 Fine 14:06 20.8 8.98 8.2 96.0 7.5
S4 15 Jan. 2025 Cloudy 11:40 6.3 9.79 11.3 95.3 7.5
S5 20 Jan. 2025 Fine 14:05 7.3 8.34 10.8 92.9 7.3
S6 30 July 2024 Cloudy 14:47 21.4 6.61 8.0 94.1 7.0
S6 13 Sep.2024 Cloudy 12:20 21.6 6.73 8.1 94.6 7.3
S7 13 Sep.2024 Cloudy 12:33 21.7 6.51 7.9 93.0 7.0
S7 2 Dec. 2024 Fine 13:56 9.9 7.53 10.2 92.4 7.3
S8 (Mikado-sugi) 30 May 2024 Fine 9:17 14.8 8.39 9.6 97.1 7.0
S8 (Mikado-sugi) 24 July 2024 Fine 9:12 20.4 8.16 8.4 96.0 7.0
S8 (Mikado-sugi) 30 July 2024 Cloudy 14:36 21.5 8.46 8.1 95.9 7.5
S8 (Mikado-sugi) 13 Sep. 2024 Cloudy 12:08 21.5 9.00 8.2 95.9 7.5
S8 (Mikado-sugi) 27 Oct. 2024 Cloudy 11:50 17.1 9.48 8.9 95.7 7.5
S8 (Mikado-sugi) 18 Nov. 2024 Fine 14:25 13.3 8.77 9.7 95.5 7.5
S8 (Mikado-sugi) 2 Dec. 2024 Fine 13:40 10.3 8.71 10.5 95.8 7.5
S8 (Mikado-sugi) 15 Jan. 2025 Cloudy 10:30 5.8 9.08 11.6 95.4 7.0
S8 (Mikado-sugi) 20 Jan. 2025 Fine 13:30 7.3 9.08 11.1 95.4 7.5
S8 (Mikado-sugi) 11 Feb. 2025 Fine 10:21 3.9 9.31 12.3 95.3 7.0
S8 (Mikado-sugi) 25 Mar. 2025 Fine 14:30 10.6 9.10 10.1 94.4 7.3
S8 (Mikado-sugi) 24 Apr. 2025 Fine 9:00 13.3 9.23 9.5 94.9 7.5
S8 (Mikado-sugi) 8 May 2025 Fine 9:00 11.5 9.37 10.1 94.7 7.5
S8 (Mikado-sugi) 5 Jun. 2025 Fine 9:50 14.4 9.24 9.3 94.6 75
S8 (Mikado-sugi) 24 Jul. 2025 Fine 8:45 20.4 9.29 8.3 94.3 7.5
S8 (Mikado-sugi) 28 Aug. 2025 Fine 8:45 21.2 9.67 8.1 94.0 75
S9 18 Nov.2024 Fine 14:45 13.8 8.16 9.6 94.8 7.3
S9 2 Dec. 2024 Fine 14:15 10.7 8.16 10.3 94.6 7.3
Bz 3. HEJII &)1 O FA RS
Appendix 3. Results of field survey at the Kagogawa River and the Kanogawa River.

. . W.T. E.C. D.O. D.O.
Station Date Weather Time © mSm! mgO, L' % pH
Kagogawa River
K1 (Mukoudabashi) 30 July 2024 Cloudy 15:48 24.3 7.24 8.1 98.7 7.0
K1 (Mukoudabashi) 2 Dec. 2024 Fine 15:01 11.6 7.69 10.4 96.5 7.0
K1 (Mukoudabashi) 25 Mar. 2025 Fine 15:29 8.9 6.09 11.0 96.8 7.0
K1 (Mukoudabashi) 24 Apr. 2025 Fine 10:25 15.6 7.90 9.5 97.5 7.3
K2 (Maikibashi) 2 Dec. 2024 Fine 15:29 13.1 10.64 9.6 92.1 7.0
K2 (Maikibashi) 24 Apr. 2025 Fine 10:50 18.8 10.15 8.6 94.7 7.0
K2 (Maikibashi) 8 May 2025 Fine 10:15 16.2 8.24 9.3 95.8 7.0
K3 (Aokibashi) 30 July 2024 Cloudy 16:15 26.5 9.39 8.1 102.9 7.0
K3 (Aokibashi) 27 Oct.2024 Cloudy 13:40 20.1 9.50 9.0 101.1 7.5
K3 (Aokibashi) 18 Nov.2024 Fine 15:40 16.7 11.75 9.6 99.8 7.0
K3 (Aokibashi) 2 Dec. 2024 Fine 15:56 13.6 10.63 9.7 94.3 7.3
K3 (Aokibashi) 11 Feb. 2025 Fine 13:10 6.6 8.65 11.8 96.9 7.0
K3 (Aokibashi) 25 Mar. 2025 Fine 15:50 14.2 9.00 9.7 97.5 7.0
K3 (Aokibashi) 8 May 2025 Fine 10:30 17.9 8.66 9.5 101.3 7.3
K4 27 Oct.2024 Cloudy 14:25 20.8 12.62 8.8 100.3 7.5
K4 18 Nov.2024 Fine 16:30 16.7 14.73 9.6 98.7 7.8
K4 2 Dec. 2024 Fine 16:38 13.6 13.84 10.0 97.1 7.5
K4 11 Feb. 2025 Fine 13:55 7.6 12.65 12.2 101.7 7.5
K4 25 Mar. 2025 Fine 16:34 16.4 12.68 9.4 97.4 7.5
K4 8 May 2025 Fine 11:00 20.0 9.70 9.3 101.7 7.5
Kanogawa River
KAl 2 Dec. 2024 Fine 15:15 13.5 13.12 9.0 87.5 7.0
KAl 11 Feb. 2025 Fine 12:40 8.5 15.12 11.7 100.0 7.5
KA1 24 Apr. 2025 Fine 10:35 19.8 14.46 8.0 90.1 7.0
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