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Water Temperature Measurements by Small-Sized Thermometers Installed on Riverbed
in Neighboring Rivers of Tanabe Bay
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Synopsis

The purpose of this study is to clarify the influence of entering fresh water from rivers
into Tanabe bay area. The water temperature of fresh water is one of an important factor
for ocean flow structure and three-dimensional structure of water temperature and
salinity in coastal area. Fluctuation of river water temperature is repeated every day and
seasonally, and it is influenced by elevation, atmospheric condition, confluence of river
branch, groundwater, and water utilization of upstream area. In this study, we have
conducted field measurement of river water temperature in neighboring rivers of Tanabe
bay and will continue it for the next few years, in order to create estimated equations for
river water temperature based on our measurement results. In this paper, we reported

measurement method and initial progress of measurement results.
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Fig. 1 Location of research site and measurement points.
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Fig. 2 Water temperature data logger and its small

housing.
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The case of water thermometer is fixed on spiral pile
with hose clamp and stainless steel wires.

Water
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Fig. 3 Methodology of water temperature measurement
by small-sized thermometers installed on riverbed.
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Fig. 4 Installation location of water temperature data

logger in each river.
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Fig. 5 Measurement results of river water temperature at

each downstream of rivers (10min. interval data).
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(b) Hidari-Aizu River
Fig. 6 Scatter plot between water temperature and air
temperature using lhour averaged data ((a); Haya river,
(b); Hidari-Aizu river, (c¢); Tonda river, (d) Hiki river).
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(d) Hiki River
Fig. 6(continued) Scatter plot between water temperature
and air temperature using lhour averaged data ((a); Haya
river, (b); Hidari-Aizu river, (c); Tonda river, (d) Hiki

river).
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Fig. 7 Daily mean of river water temperature at each

downstream of rivers.
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(b) Hidari-Aizu River
Fig. 8 Scatter plot between water temperature and air
temperature using daily mean data ((a); Haya river, (b);

Hidari-Aizu river, (¢); Tonda river, (d) Hiki river).
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Fig. 8(continued) Scatter plot between water temperature
and air temperature using daily mean data ((a); Haya
river, (b); Hidari-Aizu river, (c¢); Tonda river, (d) Hiki
river).
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Table 1 Results of multiple regression analysis.

River Multiple regression equation | R2 * SE** N

Haya Y=(0.464)X1+(0.930)X2 0.83 1.67 2332
—9.485

Hidari | Y=(0.587)X1+(0.586)X2 0.83 1.46 2446

-Aizu =5.121

Tonda | Y=(0.257)X1+(0.581)X2 0.72 1.31 2203
+1.894

Hiki Y=(0.150)X1+(0.681)X2 0.70 1.25 2613
+1.358

* R2; Coefficient of determination
** SE; Standard error

*** N; Number of data
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Fig. 9 Comparison of estimated value with measurement

results.
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Fig. 10 Scatter plot between water temperature of
estimated value and measurement results ((a); Haya river,

(b); Hidari-Aizu river, (c¢); Tonda river, (d) Hiki river).
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Fig. 11 Measurement results of water level at gauging

station of each river.

2016

a0 Tonda Riv.  Hiki Riv.
E30
220
32
510
go.o
7/8 7/9 7/10 7/11 7/12 7/13 7/14
Date (M/d)
35 e
7 Nanki-Shirahama
3 30
3
W 25
:
5 20
g 15 2016
< 78 7/9 7/10 7/11 7/12 7/13 7/14
Date (M/d)
_ 35
E] w0 2016 Tonda River(P1)  Hiki River
g 2
s
E 20
2
£ 15
I 7/9 7/10 7/11 7/12 7/13 7/14
Date (M/d)
Fig. 12 Measurement results of water level,

air-temperature and water temperature during river water

rising in July, 2016.
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Fig. 13 Measurement results of water level,

air-temperature and water temperature during river water

rising in September, 2016.
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