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ABSTRACT

To analyze the trends of climate change adaptation technologies, this study analyzed patent data focusing on the field of
water disaster response using the Latent Dirichlet Allocation model, one of the text mining techniques. The technologies for
responding to climate change-induced water disasters were classified based on the Climate Technology Classification : water
systems and aquatic ecosystems, water disaster management, climate forecasting and modeling, and climate information
warning systems. As a result of the analysis, in the water system and aquatic ecosystems sector, data modeling technologies
for river water quality and pollution assessment are prominent, and technologies such as flood control structures and devices
are also increasing in importance. In the field of water disaster management, technologies for automatic control of floodgates
and embankment reinforcement for flood prevention were prominent, and the construction of intelligent river disaster
management systems utilizing the Internet of Things was on the rise. In the field of climate forecasting and modeling, there
has been a focus on weather and climate air quality prediction technologies and air quality measurement devices, and demand
for mobile air pollution measurement equipment is also increasing. Finally, in the field of climate information warning
systems, flood prediction models based on precipitation data and water level management and predictive warning models were
identified as key technologies, and there is growing interest in improving the accuracy of prediction models using artificial
intelligence. This study provides important implications for the establishment of technology strategies to respond to climate

change, and is expected to provide useful information for future research on climate change adaptation technologies.
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(d) Topic distribution and terms for A32 taxonomy
Fig. 6. Topic distribution and top 30 most salient term by taxonomy (Continued)
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Table 3. Topic topics and keywords by discipline

A

Aol tiSE SHL=

1215

No.

Topic

Water systems, and aquatic

ecosystem (A27)

Water Disaster Management

(A30)

Climate Forecasting and
Modeling (A31)

Climate Information Warning
System (A32)

Topics

Data modeling for river
water quality and pollution

assessment

Automated control of
floodgates and levee
reinforcement to prevent

flooding

Weather and climate air
quality forecasting

technology

Flood prediction models

based on precipitation data

Keywords

water, quality, data, model,
accord, information, area,

river, pollution, point

plate, connect, gate, water,

arrange, flood, rod, body,

block, device

data, model, air, pollution,
area, prediction, climate,

quality, point, accord

data, rainfall, flood, forecast,
model, forecasting, accord,

basin, prediction, parameter

Topics

Hydraulic structures and

devices for flood defense

Flood management modeling

and operations systems for

rivers and more

Air quality measurement

devices

Water level management and

predictive alerting models

Keywords

plate, connect, block, rod,
groove, support, fix, gate,

body, arrange

water, reservoir, flood, river,

level, flow, control, accord,

station, capacity

air, detection, box, body,
device, quality, arrange,

connect, pipe, shell

water, flood, level, flow,
river, reservoir, control,

model, area, accord

Topics

Water quality monitoring
sensors and detection

technologies

Advanced rainfall and
hydrologic forecasting
models for drought-flood

management

Air quality data measurement

and information processing

technologies

Index-based water hazard
(flood and drought) risk

assessment techniques

Keywords

water, quality, module,
sensor, data, control, device,

connect, signal, information

rainfall, flood, data, model,
index, parameter, forecast,

accord, drought, period

air, module, sensor, quality,
data, device, control, signal,

connect, detection

index, disaster, risk,
evaluation, flood, drought,

factor, data, area, model

Topics

Dam structure design and

stability technologies

GIS based flood risk
mapping

Climate forecasting and

modeling instruments

Forecasting storm paths

Keywords

dam, body, structure,
concrete, wall, slope, layer,

surface, form, arrange

data, area, information, flood,

grid, model, risk, disaster,

water, image

connect, plate, rod, support,
device, block, arrange, fix,

groove, surface

typhoon, wind, data, point,
speed, information, power,

area, wave, model

Topics

Water purification device and

system design technologies

Designing dam structures to

prevent flooding

Unmanned air pollution
measurement technology for

transportation

Road risk management
system utilizing urban

weather information

Keywords

water, quality, body, device,
arrange, filter, box, connect,

shell, cover

dam, water, layer, body,
concrete, structure, slope,

block, pipe, soil

pollutant, emission, vehicle,
concentration, pollution,
accord, unmanned,

atmospheric, speed, aerial

information, data, prediction,
module, weather, road,
temperature, model, urban,

precipitation

Topics

Water utility controls and

systems

Sensor-based water disaster
monitoring and early warning

systems

Greenhouse gas detection and

measurement devices

Monitoring and mapping

wind and water damage

Keywords

water, pipe, flow, gate,
control, level, sluice,

reservoir, drainage, valve

information, module,
warning, early, data, level,

control, flood, sigal, device

gas, air, device, sensor,
connect, flow, greenhouse,

measure, light, chamber

disaster, data, information,
image, area, rainfall, damage,

flood, map, storm

Topics

Floating water treatment

device technology

Water level control and

watering systems

Developing a climate

simulation chamber device

Simulate inundation
prediction models and map

inundation

Keywords

device, water, connect, shaft,
motor, drive, quality, arrange,

float, rotate

water, level, device, control,
pipe, connect, pump, tank,

sensor, valve

water, simulation,
temperature, test, control,

environment, heat, tank,

grid, flood, area, information,
data, water, inundation, river,

model, flow

pressure, arrange
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Table 3. Topic topics and keywords by discipline (Continued)
N Topi Water systems, and aquatic | Water Disaster Management Climate Forecasting and | Climate Information Warning
0. opic
P ecosystem (A27) (A30) Modeling (A31) System (A32)
. Drought and landslide
Water and wastewater . . Satellite-based GHG L .
. . . Coastal Disaster Analysis and . monitoring based on soil
Topics treatment and purification o observations and data . .
. Prediction System moisture and vegetation
technologies management .
e observations
water, tank, use, treatment, . . information, weather, data, o
. . . flow, area, point, tsunami, . . drought, soil, index, data,
material, comprise, solution, . . image, location, generate, .
Keywords L . wave, velocity, water, height, remote, vegetation, sense,
liquid, concentration, . management, store, carbon, .
typhoon, debris area, moisture, surface
wastewater forecast
Design technology for coastal . Power management
. . Urban stormwater drainage .
Topics | protection steel structures and . - technologies for extreme
systems and pipe networks
9 breakwaters weather events
layer, steel, structure, rainfall, urban, area, water, sensor, disaster, power, body,
Keywords | member, beam, support, pile, | drainage, rain, road, vehicle, - connect, comprise, control,
form, low, portion rainwater, network drought, grid, fault
Communication network
Topics - systems for managing - -
10 disaster facilities
node, displacement, link,
Keywords - packet, deformation, bucket, - -
ship, culvert, factor, rout
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