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National Disaster Management, Investigation,
and Analysis Using RS/GIS Data Fusion
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Abstract: The global occurrence of myriad natural disasters and incidents, catalyzed by climate change
and extreme meteorological conditions, has engendered substantial human and material losses.
International organizations such as the International Charter have established an enduring collaborative
framework for real-time coordination to provide high-resolution satellite imagery and geospatial
information. These resources are instrumental in the management of large-scale disaster scenarios and
the expeditious execution of recovery operations. At the national level, the operational deployment of
advanced National Earth Observation Satellites, controlled by National Geographic Information Institute,
has not only catalyzed the advancement of geospatial data but has also contributed to the provisioning
of damage analysis data for significant domestic and international disaster events. This special edition
of the National Disaster Management Research Institute delineates the contemporary landscape of major
disaster incidents in the year 2023 and elucidates the strategic blueprint of the government’s national
disaster safety system reform. Additionally, it encapsulates the most recent research accomplishments
in the domains of artificial satellite systems, information and communication technology, and spatial
information utilization, which are paramount in the institution’s disaster situation management and
analysis efforts. Furthermore, the publication encompasses the most recent research findings relevant to
data collection, processing, and analysis pertaining to disaster cause and damage extent. These findings
are especially pertinent to the institute’s on-site investigation initiatives and are informed by cutting-
edge technologies, including drone-based mapping and LiDAR observation, as evidenced by a case study
involving the 2023 landslide damage resulting from concentrated heavy rainfall.
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Table 1. Action strategies and tasks of NDMS* reorganization measures

Action strategy

Task

1. Establishment of new risk prediction and
regular preparedness system

Establishment of a government-wide management system that constantly discovers
and predicts new risks

Establishment of a management system to prevent crowd accidents

Establishment of an NDMS in preparation for climate change, network society, etc.

2. Transformation of an NDMS that operates in
the field

Establishment of a situation management system for rapid on-site response
Strengthening the initial response capabilities of field response agencies
Reorganizing regional and field disaster safety management systems and strengthening
its capabilities

3. Scientific disaster management based on
digital platform

System advancement for pre-emptive disaster prediction, detection, and response
support

Strengthening disaster management and response capabilities based on digital
platforms, expanding R&D

4. Strengthening resilience through practical
damage support

Community recovery through practical disaster damage support
Strengthening safety management tailored to safety-vulnerable groups

5. Activating safety management centered on
private sector participation and collaboration

Expansion of effective safety education throughout the life cycle
Spreading a safety culture based on voluntary participation of the public and
strengthening autonomous safety management

NDMS: National Disaster Management System.

2.2. =7t M S TH=F S et AW 2447 D F S AR 9 5 BE-Y-
221, FRFAN2E AR S AR S A G A e
(A F A= Helid e AdeAt SEdd9e 7S
2022 OfeE Ao AR AR AN 2 hejel ) g w5 Ml REel T F9ES Al
78 task force (TFy S 7/ WESRaL, S0, WRKA27E 5 1apsg0) 9131419 vl A 214 A G ERLS W43}
=SB A SA RS AAEFAAAT 1 2 2ol ugof Pz N AFRA TEAAE T
ZAFAASAE AW S vhAsteleh ol AL z51010h wat ol siok ol Aju) x| ok Ay )
M= ol Al tH]star, dol| 4] AEdhe =7} AR DI} (o2 MG = T W AR A
AT A A E ggsto] A HE= BT sttt O A Z A Z s)ulo] FhskA Aol A e =
ol kgt thghil =& @t v ol 7]E9 A o3l SFol@ mupelthaby] A| A8 & = [CT 7]u
sertiatele] HiEk 8, WA WE MRS TIETHE ggoyg oAt Aueraole 34 ENE 29
= d3san 3 A SYB A2 T3 5 doje] -2
A5 FAHFOE AR T oS L A dir|A| Z7)ak g dake] 73} EAIA S AnfEG S A A AL
A 7g 3 Al A 23t Ao AA Agh o AV 7| o A A L3 A0 o ) 7 7F3u)
A ZHE7|EE] BphA] Aoy e, A2 v AEF A AE L& T 7HE o 2 A AE TESHE 237
Aoz gjEe Al ngk dolel A5 Qe a1 ek AR ol wlsx| Yoz 32 7JalE 9
e 5o sl AefE ST AR AR oIS 3y sjRe w3t £ B 2L Y3 AL
SGA AR A L] S A AT AR AT obrghe] 7)1 2w, AR SR Are] WA A b,
FAEE 4729004 383 oom, A% jitalso] gt 7 U2 P S A vl
CCTV A8} AFAT A2 AL, 12 AT i} wizkzkolel @540 rane] B431E 9
AAA2EE 03 1930 ek AR oHAAET ) MO R sha el A el Ful
BT AR A AR ABS A AN ol S, FUMATE BehE 290234 19, 9)
7|83t 23 FHAA A=), dF-eF A=t 4 B A7t o3 AIAl g 20239 59~)
o W we 73} Az 4aukE AFS o2k T ul 2|9 S 5L Q) cHMinistry of Intetior and Safety, 2023a).

~ 746 -



RS/GIS Rtz g3t S8 27t 2| & ZAH- 24

Table 2. Action strategies and tasks for improving NDMS regarding to weather change

Action strategy

Task

1. Improvement of weather and flood forecasting | * Establishment of an Al-based flood forecasting system
capabilities * Construction of a real-time landslide risk map linked to heavy rain situations

2. Expansion of disaster prevention infrastructure
considering climate change

ToT

Expansion of prevention infrastructure for each disaster facility, such as underground
rainwater tunnels and reservoirs

Strengthening of disaster prevention performance goals and segmentation by region
Management of vulnerability areas using the latest technologies such as ICT and

3. Establishment of flood prevention measures
for disaster-vulnerable houses and underground
spaces

Expansion of support for improving the residential environment of disaster-
vulnerable homes
Support for residential safety reinforcement such as flood prevention facilities

4. Establishment of a rapid disaster response

Establishment of a disaster safety data-sharing platform
Expansion of authority to send emergency disaster text messages

system * Upgrading the 119-emergency reporting system
+ Implementation of manuals and behavior guidelines
* Realization of increased restoration costs for damaged houses, etc.
5. Strengthening damage recovery support * Expansion and strengthening of compensation, including expansion of disaster

insurance target items

NDMS: National Disaster Management System.
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(b)
Fig. 1. Field investigation for slope risk assessment. (a) LIDAR built-in Investigation vehicle operation. (b) Profile analysis
of steep slope for risk assessment.
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(b)

Fig. 2. Risk assessment of steep slope. (a) Slope’s surface collapse. (b) Cross-section shape of slope.
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(b)
Fig. 3. Damage investigation by landslide. (a) Landslide damaged field Investigation. (b) Landslide-damaged area
captured by drone aerial imaging (Nonsan-si).
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Fig. 4. Landslide damage analysis. (a) Occurrence cause Investigation. (b) Debris runoff volume calculation. (c)
Topographic analysis using drone mapping products.
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