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ABSTRACT

In accordance with the 4th Industrial Revolution, the water resource management field is also making efforts to introduce and advance the
4th industrial revolution core technologies to hydrological observation and interpretation sectors, but the river management and operation
fields are relatively inferior in technology. Although various smart technologies are being developed for the analysis and operation of
phenomena occurring in rivers, it is necessary to develop technologies to effectively apply them in practice. Therefore, in this study, core
technologies for smart river management were derived by analyzing the level of on-site smart technology in the SOC field and the current
status and characteristics of element technologies for river management, and future technologies were suggested.
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Table 1. Domestic Technology Level by Key Science and Technology

Technical Technolo icati
o & Trend of Basic Application
) ) level (%) gap (year) development
Major category Key science and technology R&D research
activities capabilities research
2018 2020 2018 2020 p capabilities

Sustainable infrastructure construction
Construction-  technology

transportation  Big data-based national infrastructure
preventive maintenance technology

80.0 85.0 5.0 3.8 Increase  Excellent Excellent

77.0 80.0 4.0 3.5 Increase Normal Excellent

. Di inf : o
Disaster safety isaster information and communication 80.0 80.0 20 2.0 Increase  Normal Normal
system technology

Natural disaster monitoring and forecasting

70.0 75.0 5.0 5.0 Increase Normal Excellent
technology

Environment -  Smart water circulation and water resource

. 80.0 85.0 50 4.0 Increase Excellent Excellent
Weather security management technology

Integrated water environment monitoring

77.5 80.0 5.0 5.0 Increase  Excellent Excellent
management technology

Intelligent big data analysis and utilization 70.0 79.0 23 2.0 Increase  Normal Excellent

technology

ICT-SW High-speed and high-capacity data platform 50.0 59.0 40 3.5 Increase  Normal Normal
technology
Hyperconnected IoT technology 82.0 88.0 1.8 1.3 Increase = Normal Excellent

S]] 2lof AntE AlSZopellA S-g-Ele AnEANA O] 739 UAV(F{1H]3A], Unmanned Aerial Vehicle )2t 2
S ol LSS =o] APtz S A Yotal o5 59t 33 AP | 853} tEo] shd FrAlEE] Bl B ST
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4th Industrial Revolution Technology

Mohility

Smart Sensor
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Hyper p o Hyper —
Computing
Block Chain

Fig. 1. Core technologies of the 4th industrial revolution that can be used in the field of land, infrastructure and transport

BIM /GIS

Electric Car

Table 2. Core and elementary technologies that can be used in the field of river management

Core technology Elementary technology Feature
Smart sensors Development of smart sensor and application to river monitoring
UAV Development of UAV for river survey
Smart measurement

Technology that can be monitored by measuring the water level and velocity based

Intelligent CCTV . .
niethgen on image analysis technology.

Technology for storing and managing images and data related to river
Data collection and Integrated data hub &Y & ging 1mag

management.
management. N .
Service Technology that allows managers and researchers to access river management data.
.. . Technology for the design, construction and maintenance of river facilities based
BIM & Digital twin gy . . &n
. . on 3D spatial information
Big data analysis B dat e
ig data analysis . . . .
Model analysis technology for planning and design of river management
technology 4 gy forp & & g
IoT-based remote Technology that can remotely operate river facilities based on monitoring
management information using [oT technology.
River management Development technology of river management platform including information
Smart decision platform service for remote monitoring and river management based on smart sensor
making system Field monitoring-based process management technology that actively utilizes

Smart process management ;1 x4 BIM

Smart river management A technology for river management service that can support decision making for
service river management
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e 22/ T2 A7 FE-EE AL e SRR A ti-g0] o2 9-5-91d SAR Y=t = = 571 SAR

/ol TRt A7(Song et al., 2021)7} Y= o™ Q1 Z18ke] HEAIAE o83t B 919/ 4] d(Jang et al,

2020)7F A=A 8 ATt Zopelrd= 2 vz Fg0l 5 22d 4] 7188 2 A7H(Kim et al., 2014)

Al & Bl ARFEAS7 | 285 H QlTt Table 3= AUME AlS71e'E S8 7 e 03 UEL 2™ Table

4 AN T2 AZ T SRS e

Table 3. Smart measurement technology for acquiring physical properties

Mesurement . . . Greenhealth  Low Flow Water

Technology Depth Velocity  Bed Material Bed Change Vegetation Monitoring Channel Quality

Drone O O O O

LiDAR O O O O O O O O

Hyperspectral O O O O O O O

Aviation O O O O O O

Table 4. Measurement object and characteristics by sensor type

Sensor Type Mesurement Object Feature

Optical Fiber Sensor Facility Strain and Strain Buill'd%ng an Ir'ltegrated Netyvor'k with Neighboring Structures by
Measurement Utilizing Optical Communication Infrastructure

Determination of Ditermination of Water

Waterlevel-Velocity-Discharge  levl-Velocity-Discharge

Low-Cost Sensors are Actively Transforming Domestic Technology

pH, ORP, DO, Electrical

Multi Parameter ..
Conductivity, Temperature,

Enhanced Portability, Digital Measurement

Sensor Turbidity, etc.
UAYV Based Low Altitude Real-Time Aerial Digital Camera, Laser Scanner, GPS, IMU, etc., Generate Spatial
Multi Sensor Monitoring Information
Buried and Attached S | ti . S . .
unied an ache cour Inspectior, . Maintenance of Facilities Through Structural Diagnosis
Sensors Local Damage Detection
Ditermination of Discharee Extraction of river flooding areas and flood-damaged areas, river
SAR % embankment monitoring, bad weather, and day and night are not

Velocity, Water Level

affected
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Table 5. Water management issues and objectives

Classification 1970s 1980s 1990s 2000s

Issue Water quality Environment Water crisis Water security
L inabl

Objective Clean water Sustainable Integrated water management

development
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