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Abstract
Timely and appropriate water supply to paddy fields is crucial for efficient agricultural water 
management. In South Korea, 17,240 agricultural reservoirs supply approximately 60% of the 
agricultural water and play a pivotal role in irrigation and drought mitigation. These reservoirs 
are managed by the Korea Rural Community Corporation (KRC), which oversees 3,411 reser-
voirs, and various local governments, which manage 13,829 locations. Guidelines from the 
Ministry of Agriculture, Food and Rural Affairs (MAFRA) mandate the installation and operation 
of water level measurement instruments. Currently, automated water level facilities are ins-
talled in 1,734 reservoirs and 1,880 irrigation canals, generating water level data at ten-minute 
intervals. In this study, a survey was conducted to enhance the management of agricultural 
reservoirs by integrating advanced information and communications technology (ICT) into 
existing automated water level gauge systems. We propose directions for enhancing the auto-
mated water level gauges in agricultural reservoirs. The findings would provide foundational 
data for stable and systematic management of these gauges.

Keywords: agricultural reservoir, automatic water level measuring device, information 
and communications technology (ICT), smart water management, water level
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2014; Kang et al., 2019). 60% , 

, 

, 

(Nam et al., 

2011; Kim et al., 2021; Heo et al., 2022; Kwak et al., 2023; Noh et al., 2023). 



A survey on the application of ICTs in automated water level gauges for agricultural reservoirs

218Korean Journal of Agricultural Science 51(2) June 2024

, 

(Ahn et al., 2002; Hong et al., 2014).

, , , 

(Kim et al., 2016; Jeon et al., 2019; Shin et al., 2023). 
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Materials and Methods

ICT 
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(19.7%), 31 (15.7%), 24 (12.1%), 24 (12.1%), 19 (9.6%), 
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18 (9.1%), 10 (5.1%), 9 (4.5%), 7 (3.5%), 6 (3.0%), 

2 (1.0%), 1 (0.5%) (Table 1; Fig. 1). 

144 (72.7%) .

Table 1. Number and ratio of respondents of the survey by region.

Location Number of respondent Ratio (%)

Gyeonggi-do (GG) 39 19.7

Gangwon-do (GW)   9   4.5

Gyeongsangnam-do (GN) 24 12.1

Gyeongsangbuk-do (GB) 24 12.1

Chungcheongnam-do (CN) 18   9.1

Chungcheongbuk-do (CB) 10   5.1

Jeollanam-do (JN) 31 15.7

Jeollabuk-do (JB) 19   9.6

Etc. 24 12.1

Fig. 1. Number of respondents by region. GG, Gyeonggi-do; GW, Gangwon-do; GN, Gyeongsangnam-do; GB, 
Gyeongsangbuk-do; CN, Chungcheongnam-do; CB, Chungcheongbuk-do; JN, Jeollanam-do; JB, Jeollabuk-do.

Results and Discussion

20 (10.2%), 1 50 (25.5%), 2 26 (13.3%), 3 100 (51.0%)

(Table 2). 3 , 

. 

. 

, 
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. , 

.

Table 2. Automatic water level gauge data check cycle.

Category Number of respondent Ratio (%)

More than 3 times 100 51.0

2 times   26 13.3

1 time   50 25.5

None   20 10.2

124

(57.7%), 44 (20.5%), 1 (0.5%), 12 (5.6%), 

11 (5.1%), 19 (8.8%) (Fig. 2). 

, 168 (78.2%)

.

Fig. 2. Survey results of automatic water level gauge information acquisition path.

182 (51.3%), 

90 (25.4%), 51 (14.4%), 30 (8.5%), 2 (0.6%)

(Fig. 3). 182

.
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Fig. 3. Survey results on purpose of using automatic water level gauge.

124 (35.4%), 

88 (25.1%), 41 (11.7%), 10 (2.9%), 

30 (8.6%), 51 (14.6%), 5 (1.4%) (Fig. 4). 

98 (45.4%), 103 (47.7%), 1 (0.5%), 9 (4.2%) (Fig. 

5a). 113 (52.8%), 73 (34.1%), 

13 (6.1%), 8 (3.7%) (Fig. 5b). 

. 

, 

. 

Fig. 4. Survey results of inconveniences in using an automatic water level gauge.
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Fig. 5. Survey detail results of inconveniences in using an automatic water level gauge. (a) Communication 
error, (b) Measured value error.

. 

35 (15.0%), 134 (57.5%), 52

(22.3%), 5 (2.1%) (Table 3). , 

. 95 (23.1%), 

55 (13.4%), 87 (21.2%), 85 (20.7%), / 79 (19.2%), 

4 (1.0%) . 150 (36.5%)

, 251 (61.1%)

.

Table 3. Survey results of additional data access methods.

Category Number of respondent Ratio (%)

Application access 134 59.3

Data sever access   52 23.0

Internet access   35 15.5

Etc.     5   2.2

104 (50.7%), 65

(31.7%), 36 (17.6%) (Table 4). 61

(30.0%), 5 40 (19.7%), 17 (8.4%), 7 (3.4%), 

2 (1.0%), 76 (37.4%) . , 
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, 

. 27

(13.2%), 77 (37.6%), 20 (9.8%), 5 (2.4%), 76

(37.1%) . , 

.

Table 4. Survey result of expanded installation of automatic water level gauge.

Category Number of respondent Ratio (%)

Installation of reservoirs 104 50.7

  Installation of irrigation canal   65 31.7

Disagree   36 17.6

Conclusion
ICT 
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