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Validation of water quality data measur ed using automatic monitoring sensor
in Lake Shinji and L ake Nakaumi

Takashi Nonaka', Tsuneo Matsunaga®, Akira Hoyano', Daisuke Nakayama® and K oji Seto
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Abstract: Data on water quality of Lake Shinji and Lake Nakaumi were obtained at one hour
intervals using an automatic water quality monitoring device provided by the Ministry of Land,
Infrastructure and Transport, Government of Japan. Out of the various parameters measured,
the data on water temperature, salinity and chlorophyll-a were validated by comparing with the
field data obtained througi situ measurements during 1999-2001. The difference between
the automatically measured sensor data and the field data was estimated by comparing these
data without considering the vertical variations. The results show that the difference between
the two datasets of water temperature is®0M4C in Lake Shinji and -0.20.2C in Lake
Nakaumi, that of salinity is 0.2 0.1 psu in Lake Shinji and 0:80.3 psu in Lake Nakaumi and

that of chlorophyll-a is 0.3-2.1 mg’'m’ in Lake Nakaumi(excluding the middle layer value

Key words: validation, automatic water quality measurement data, Lake Shinji, Lake Nakaumi

i U &

SEW & e R b ok, FRATE R
KOEAKIBFEH L TV b, BEKEZ 8 LTI
AT BEKIE, BEED S O REE S
WZEENTMNKERESNS., 2020, WITE
FEALTBY, HilE IR, SSEMciE7 4
ANVFETHEIEDDHL. DXL OB
Th AHEKIBIE, REORZEMZB IR I L
V. ZO7OFEIMRHETI, K225 ERED
WIDOKE T — 5 255 B INTE 7.

KEDZEHEB ORI OVWTIE, VE— L

PRI TERFEREERAHE TSR Department of Environmental Science and Technology, Tokyo Institute of Technology, Yokohama

226-8502, Japan

2 ELL BRI R BREE O A 7 A WFSE4HIE Social and Environmental System Division, National Institute for Environmental Studies, Tsukuba

305-8506, Japan

Sy ENELZZOO 7 4 )V ailtEEEO T IV T
) AL DREETAERENTEBY, WHEICZ->TE
T (TEEFI3 A, 1999 a; 7EEFIZ4, 1999b. —F
T, KEOEMEFHOERBIZOWTIE, FEHTIE
19884 L V), T - TIL 1993 L 1 1B B X 12
HEEIH 2T WD -2 LIk o THlfgk o T &
TWwW5,

ARAFZETIE, 199947 5 20014FE F TOSEM &
R B 2 BHbRAE T -2 2FIH LT, Thoo
5584 HEE 7 — & 0 9 b kiR, e, 7
007 1)V ailgEOMEE T > 72D T, FOHE%
T5., LBAMECTHHA LT~ LI13R% 570,

B REAKIIZE L ~ 4 —  Research Center for Coastal Lagoon Environments, Shimane University, Matsue 690-8504, Japan



102 Bprh Sk - MUKERE - MRS - RS - W

F 1. Bzl BB BUKEBYT A b ONE & RE KR,
Table 1. Locations and depths where data on water quality were obtained using automatic monitoring sensor.

Site Position Depth
Lake Shinji N35° 26° 50" ,E132° 57 457 0.5m, 1.0m, 3.0m, 4.96m, 5.26m (at 0.2m water level)
Lake Nakaumi N35° 27’ 487, E133° 11" 38” 0.5m, 1.0m, 3.5m, 5.5m, 6.0m (movable)
Yonago Bay N35° 25° 447 E133° 18’ 107 0.5m, 1.0m, 2.1m, 3.2m, 3.7m (movable)
Matsue Ohashi N35° 27 457, E133° 03’ 21" 1.0m (at 0.3m water level)
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Fig. 1. Automatic water quality measurement points in
Lake Shinji and Lake Nakaumi.
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Table 2. Specifications of the automatic water quality
measurement data.

Parameter Site Range Accuracy
Water N -5~50C
+02T
Temperature N, Y, M -10~40TC
S 0~14pH
pH +0.2pH
N, Y, M 2~12pH
S.M +1%FS
DO 0~20mg/l
NY +0.4mg/l
0~100mg/t +5%FS,
S, M 0~200mg/l
100~200mg/l £ 10%FS
Turbidity
0~100mg/l +2%FS,
N, Y 0~200mg/1
100~200mg/l *5%FS,
Electric S 0~30mS/cm +2%FS
Conductivity N Y 0~60mS/cm +39%FS (Naclat 25C)
Chrolide M 0.10~25.00g/1 +0.1g/
0~0.5 -
COD S +2%FS
0~1.0 - 0~-2.0
Chlorophyll 0~50ug/l +10%FS,
N, Y 0~200ug/t
-a 50~200pugN *+5%

S:Lake Shinji, N:Lake Nakaumi, Y:Yonago Bay, M:Matsue Ohashi.
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Table 3. Specifications of ACL 1151-DK.

Parameter Range Accuracy
Depth 0~30m +0.06m
Water Temperature 5~40C +0.05C
Electric Conductivity 0~60mS +0.05mS
Photon 0~2000 +0.5%
Chlorophyll 0.1~200ug/1
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Table 4. Date and time of field data obtained for the
validation of the automatic water quality measurement
data.

Time
Date
L. Shinji L. Nakaumi

Jul. 15, 1999 7:59 13:53
Aug. 13,1999 9:58 16:30
Sep. 13, 1999 8:14 11:40
Oct. 7, 1999 12:02
Dec. 12, 1999 8:55

Jan. 10, 2000 12:45
Feb. 13, 2000 8:57 12:28
Mar. 14, 2000 8:43 12:25
Jun. 8, 2000 8:34 12:53
Mar. 14, 2001 8:46 10:52
Apr. 9, 2001 8:29 10:53
Jul. 15, 2001 8:27 11:46
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Fig. 2. Vertical profiles of water temperature, salinity, and
chlorophyll-a in Lake Shinji and Lake Nakaumi.
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Table 5. Difference between the automatic water
quality measurement data and field data.

Lake Shinji
W. Temp. Salinity ~ Chlorophyli-a
(©) (psu) (mg/m*)
All Layer  0.0+0.5 0.0x1.9
Top 0.0+0.6 0.2x0.1
Upper 0.0x£0.6 0.2+0.1
Middle 0.1+0.5 0.3£03 8
Lower -0.1%0.6 0.0£2.6
Bottom -01+05  -04+37
Lake Nakaumi
W. Temp. Salinity  Chlorophyll-a
(T) (psu) (mg/m*)
AllLayer -02+03 0.2+0.8 03£2.1*
Top -0.2£0.1 0.3+0.7 -1.0£3.2
Upper -0.2+0.3 0.1£0.3 0.7£22
Middle -0.2+0.5 0.8x1.1 6.0+6.0
Lower -0.1£02  -04+0.6 0.7x1.1
Bottom -02+03 0.3x0.7 0.7£0.5

*without middle layer.
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Table 6. Meteorological conditions at 12:00 on the
validation day in MatsuéSolar radiation data are from
Yonago .

Air ‘Wind Solar
Wind
Date Temperature Speed Radiation
Direction

(C) (m/s) (MJ/m’/hr)
Jul. 15, 1999 25.5 w 5.9 1.35
Aug. 13, 1999 285 WNW 2.8 326
Sep. 13, 1999 30.5 w 1.9 2.60
Oct. 7, 1999 241 w 4.8 242
Dec. 12, 1999 11.0 w 7.1 1.09
Jan. 10, 2000 99 NwW 7.7 0.74
Feb. 13, 2000 9.0 WSWwW 1.5 1.06
Mar. 14, 2000 10.8 WNW 5.8 145
Jun. 8, 2000 27.9 w 2.8 1.85
Mar. 14, 2001 179 SW 57 293
Apr. 9, 2001 20.5 ENE 3.1 1.20
Jul. 15, 2001 31.8 S 2.5 2.83
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Fig. 3. Comparison of water temperature, salinity, and
chlorophyll-a between automatic measurement data and
field data in Lake Shinji and Lake Nakaumi.
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Fig. 5. Relationship between vertical variation of salinity
(between lower layer and bottom layeand the difference

of the salinity between automatic measurement data and
field data in Lake Shiniji.

Fig. 4. Frequency of the difference between automatic
measurement data and field data in Lake Shinji and Lake
Nakaumi.
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