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Abstract

Organic pollution is one of the most common forms of water contamination. Under the Water Quality Conservation Act, indicators for
measuring organic substances include BOD, COD, and TOC. Analysis of BOD and COD is labor-intensive, and in the case of organic
substances where biological decomposition is not feasible or toxic substances are present, the accuracy is often low. Therefore, the
Ministry of Environment is shifting towards TOC-centric management. With advancements in sensor technology today, various para-
meters can be monitored using sensors. In this study, digital monitoring of river TOC using a spectrophotometer called Spectro::lyser
V3 was conducted. Initially, experiments were carried out at the Andong River Experiment Center to assess the applicability of the
measurement equipment. Subsequently, data collected at the confluence of the Nakdong River was analyzed for the spatial distribution
of TOC using the Kriging technique. This research proposes the utilization of sensors for river TOC monitoring and spatial distribution
analysis. Real-time monitoring of changes in river TOC concentration can serve as fundamental data for pollution monitoring and
response. Sensor-based river monitoring offers advantages in terms of temporal resolution and real-time data acquisition. When various
spatial information interpretation methods are applied, it is expected to contribute to diverse studies such as aquatic ecological health,
river water source selection, and stratification analysis in the future.
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Fig. 2. Spectro::lyser V3
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Table 1. Spectro::lyser V3 sensor result

Jincheon | Nakdong | Steep-slope | Inflow | Outflow
Stream River Channel Tank Pond
Ist 5.7 4.1 22 2.6 2.6
2nd 5.7 4.0 22 2.6 2.6
3rd 5.7 4.0 22 2.6 2.6
4th 5.7 4.0 22 2.6 2.6
5th 5.7 4.0 22 2.6 2.6
average 5.7 4.0 2.2 2.6 2.6

Table 2. Water quality analysis result

Jincheon | Nakdong | Steep-slope | Inflow | Outflow

Stream River Channel Tank Pond
Ist 6.3 5.3 2.8 3.0 32
2nd 6.2 5.4 2.7 3.0 3.3

average 6.3 54 2.7 3.0 3.2
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sensor results
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Table 3. TOC (mg/L) result
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Surface | 74 | 75 |76 | 75| 75|73 |70 |57 |43 |36 |36 |36 |36|36|361|36]|36]|36]|36] 3.7
Middle | 7.1 | 7.0 | 62 | 6.1 | 6.1 | 6.8 | 69 | 57 | 46 | 40 | 45 | 44 |37 |38 |36 |38 |37 3737|338
Bottom | 6.7 | 7.5 | 53 | 53 | 7.6 | 7.3 | 6.4 | 57 | 47 |45 |39 |65 |55 |48 |41 |42 |40 |38 | 38| 3.8

Table 4. TEMP (C) result

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Surface 1441144 (1541166(169|17.118.1 (179175173 |17.8|17.6|17.6|169|16.2|15.8|158|16.4|17.8|19.9
Middle 134151156162 [16.7 174179179 174174 (17.6|17.6|17.7|173]16.4|159|159|16.3|17.9|20.0
Bottom 136144 |155]16.0|16.6 |17.1 178179178 |174|17.6|17.6|17.6|17.7|16.6|16.0|158|16.1|17.6|19.7
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Table 5. TOC (mg/L) results by point

JIN-S JIN-M Jin-B Gum-S | Gum-M | Gum-B | Nakl-S | Nakl-M | Nakl-B | Nak2-S | Nak2-M | Nak2-B
1) 1) (1) (N @) @) (13) (13) (13) (20) (20) (20)
Sensor 6.7 7.1 7.4 6.4 6.9 7.0 5.5 3.7 3.6 3.8 3.8 3.7
Water
Quality 6.5 7.0 7.5 6.5 6.9 7.0 5.4 3.9 3.8 3.9 3.9 3.9
Analysis
R TOC TEMP
0 M o-40 0 W 005
s, e §o e
[ 55-60 155-16:
o 4 60- 65 8 4 mr.g
65-70 70175
6 W 70-75 6 | | 12:%
gl I i I l W 7580 8 I l r W 180-200
0 100 200 300 400 0 100 200 300 400
Distance Distance
(a) spatial distribution of TOC (mg/L) (b) spatial distribution of TEMP (C)

Fig. 6. Spatial information in the confluence section
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wA49] B9 2447 A o] 1 A Ae] S o whet
3.3 Kriging7|H2 0|25t 27HHB =& QA7 SHEE Erh WO A E o] 83 S
257} 277 TOCE Kriging7| L o] 8slo] 37t 78]l 24 7FsataL, Al 7|k 2 Z4517] wiZof 2.2
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