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Abstract

Considering the complexity and diversity of risks in modern society, it is no longer suitable that the government
manages a large-scale and complex social problems due to its ineffective and undemocratic characteristics.
The public-private governance could be essential to our society toward the 4th industrial revolution, and
ICT-based capacity building for crisis and emergency management would be critical in Korea. Based on
the analysis of disaster industry in Korea (meteorological sector), we found that they still remain in the initial
stage with limited capacity and insufficient experts, compared to the U.S.A., U.K. and Japan. AlphaMet,
a comprehensive Al risk management solution, has been introduced as an example to make early warning
against natural disaster. Private weather consultants should be recruited to serve local government, industry,
and the public, along with the meteorological information center to support weather-consulting business.
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Table 1. The role of agencies for severe weather in U. S. A.
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National Institute Major civil * administrative * academic organizations
0}; National Oceanic and
5 Atmospheric National Weather American Meteorological | National Weather The Weather Coalition
3 Administration Service (NWS) Society (AMS) Association (NWA)
(NOAA)
— Decision making |- Disaster alert/warning — Newsletters, — Promote the
service — Providing weather |- Publication of academic | national weather formation of the
— Demand forecasting | information for national journals summaries and meteorological council
= service responsibility and — Certifications from publications committee
E' — Improved climate contribution atmospheric and — Improving — Promotion of
= service Providing basic weather | meteorological education | expertise of weather | industrial, academic
5 — Improving economic | information necessary and testing forecast officers by and government
g‘ productivity for national policy — Weather broadcast managing the cooperation in the field
@ | — Disaster prediction | - Providing weather |certification and weather certification of weather and climate
system information in the form consultation procedures of — Support for research
— Experienced of a shared property for | certification program weather forecast |in the field of weather
professionals the people broadcasting guides and climate
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Table 2. Number of weather companies for the period of 1997~2009
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Table 3. Number of weather companies for the period of 2010~2016
BuSiItl; ; z ' ' Forecasting/ Forecast'ing/ .
Number Forecasting Fé);el(;isl?;gg/ %’;ﬁi;sﬁjft/ Consulting/ %;;;Ell;g/ Consulting %);;l;ﬁ;i/ Equipment Total
of operator Equipment )
per year Equipment
2010 1 2 - 3 - 3 6 44 59
2011 1 3 - 4 - 2 5 112 127
2012 1 3 - 6 - 2 7 146 165
2013 2 4 3 5 - 1 7 178 200
2014 2 3 4 6 - 2 6 221 244
2015 2 3 8 9 1 4 9 213 309
2016 2 3 7 12 1 5 11 330 371
Table 4. Typical business type of weather companies in Korea
2015 2016
Business type Number of | Percentage | Number of | Percentage
companies (%) companies (%)
Total 523 100.0 570 100.0
Manufacturing of meteorological equipment and related products 199 38.0 179 31.4
Manufacture of equipment and apparatus for meteorological observation 58 1.1 83 14,6
Other meteorological measuring equipment manufacturing 133 25,4 90 15.5
Manufacturing of weather teaching aids 8 1.5 6 1.1
Wholesalers of meteorological devices and related products 97 18.5 121 21.2
Equipment and devices for meteorological observation wholesalers 34 6.5 64 11,2
Weather related products wholesalers 63 12,0 57 10,0
Weather related technical service 29 5.9 78 13.7
Meteorological research and development 1 2.1 23 4.0
Weather management consulting business 12 2.3 23 4.0
Climate impact assessment service industry 2 0.4 27 4.7
Weather expertise business - - - -
Weather forecasting service 4 0.8 b 0.9
Weather related broadcasting and information service industry 71 13.6 61 10,7
Weather broadcasting - - 1 0.2
Weather information portal and internet service industry 6 1.1 13 2.3
Development and supply of weather related software 65 12.4 47 8.2
Other weather service industry 127 24,3 131 23.0
Weather—related insurance 6 1.1 5 0.9
Repair and maintenance of meteo;c;i)odguiz?; instruments, devices and related 191 931 196 991

% Data: Survey report on weather market in 2016,
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Table 5. Number of full time employees of weather companies in Korea

Male full time employees | Female full time employees | Total full time employees
Business type Number of Number of Number of
Average Average Average
people people people
Total 2,007 3.5 434 0.8 2,441 4.3
Manufacturing of meteorological equipment 891 46 208 12 1,029 5.7
and related products
Manufacture of equlApment and apparatus for 195 5.1 87 10 519 6.2
meteorological observation
Other meteorological meagurmg equipment 390 43 191 13 511 5.7
manufacturing
Manufacturing of weather teaching aids 6 1.0 0 0.0 6 1.0
Wholesalers of meteorological devices and 943 9.0 41 0.3 984 9.3
related products
Equipment and dgvmes for meteorological 166 9.6 16 0.3 189 98
observation wholesalers
Weather related products wholesalers 77 1.4 25 0.4 102 1.8
Weather related technical service 178 203 69 0.9 247 312
Meteorological research and development 43 1.9 19 0.8 62 2.7
Weather management consulting business 96 4.2 42 1.8 138 6.0
Climate impact assessment service industry 19 0.7 4 0.1 23 0.9
Weather expertise business - - - - - -
Weather forecasting service 20 4.0 4 0.8 24 4.8
Wegther rel}ated brgadc‘astmg and 383 6.4 7 12 460 75
information service industry
Weather broadcasting 2 2.0 0 0.0 2 2.0
Weather 1nformalt10r{ portal and internet 176 135 920 15 196 151
service industry
Development and supply of weather related 9210 45 59 11 9269 5.6
software
Other weather service industry 377 2.9 44 0.3 421 3.2
Weather—related insurance 13 2.6 1 0.2 14 2.8
Repalr and malnt-enance of meteorological 364 9.9 43 0.3 407 3.9
instruments, devices and related products

% Data: Survey report on weather market in 2016,
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Table 6. Number of qualifications and licenses on weather business in Korea

ualifications Engineer Engineer Brofessional Weather Meteorology
Meteorology Meteorqlogy Engineer Weather Forecaster Appraiser

Year Appraiser Forecaster

~2008 1,827 - 13 - -
2009 166 - 2 7 -
2010 181 - 5 82 -
2011 166 - 2 63 -
2012 163 2 1 46 -
2013 157 26 4 26 -
2014 177 2 1 37 1
2015 148 1 1 43 2
2016 186 5 1 34 6
Total 3,171 36 30 338 9

% Data: Survey report on weather market in 2016,
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The paradigm of the weather information industry changes in the 21st century

<Current flow of weather information : Lack of roles of weather information
industry while weather forecast centered>

Meteorological Administration Weather forecast
—- Consumer
" Tax
_P'°d“°'“6 EeneEleatiey — General weather information
information

<Flow of weather information in the 21th century : Environmental
meteorology/ocean information industry is the main driver >

Meteorological Administration |Weather information Special Consumer
——

general weather information
Weather information HUB

Information charge Producing special environmental and
—

weather information on its own
Ordered weather information

Four wheels were set, but

Weather
information

Weather service provider

(Special environmental model)
Producing general weather
information

Ordered information| General Consumer
—

ommission . .
General weather information

no engine to power the
growth!

Ordered weather information

Figure 1. Status and issue in weather market on 21st century
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Table 7. List of proposed projects to enhance the early warning on natural disaster (for example)

Business title

Detailed business objectives

Investigation on the Early Warning
Information System for Severe
Weather

* Establish detailed weather prediction system through linkage of global model and
quantitative diagnosis model

- Establish early warning system for special weather reports(heat wave, cold wave, heavy
rainfall) based on Web—GIS

Development of Synthetic
Precipitation Data for Ungauged
Sites

* Develop technique how to restore synthetic precipitation data for ungauged sites
* Restoration detailed precipitation data for ungauged sites in Seoul

Establishment of radiation
monitoring system on the Korean
Peninsula

* Establish the radioactive diffusion monitoring system over the Northeast Asia where nuclear
power plants density area

* Develop detecting technique of source location and estimation of radiation after nuclear
accident

* Develop emergency operation system

* Develop operating system of radioactive monitoring on the Korean Peninsula

Establishment of maritime accident
monitoring system around the
Korean Peninsula

* Develop a real-time weather—atmospheric dispersion—wave forecasting system
* Establish maritime black box for saving and analyzation forecasting data

Establishment of future climate
change monitoring system on the
Korean peninsula

 Evaluate characteristic of climate change and simulation vulnerability

+ Ultrahigh—resolution climate change forecast scenario development on the Korean
Peninsula

* Prospects of extreme thought for evaluating climate change by country and local government

Establishment of meteorological
data production system for
agriculture

* Produce long term forecast data customized for crop model
* Search for applying overseas region using high—resolution long term forecast data
* Produce agricultural meteorological seasonal forecast data for Africa

Development of industrial
application technology of weather
and climate prediction information

* A study on the correlation between the weather forecasting information and industry and
its application

* Developing the technology applicable to other industries based on the clothing industry

* Development of an industrial—specific sales improvement techniques using meteorological
forecasting information

Development of prediction system
for ship accessibility at the Arctic
Sea routes

* Development of prediction techniques for the variability of the sea ice areas in the Northern
Hemisphere and navigation algorithms

+ Development of the Arctic Ocean's best route prediction technique considering the spatial
distribution of sea ice and exclusive economic zone

* Development of Safety Navigation Guidelines for the Arctic Route
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Appendix
Appendix 1. & ko
ofo] i = (A
Al Artificial Intelligence A5 A5 (ATHIAE)
AMS American Meteorological Society ul= 7|4} o3| (CERR S A )
CEO Chief Executive Officer 1A G
CPS Cyber Physical System Apoln] Ea] A|AHl
EM-DAT launched the Emergency Events Database Hl//gd g o o] &
FEMA Federal Emergency Management Agency (% H?ﬁ;i]j%ﬁ;};
GDP Gross Domestic Product U] S A AR A )
HNS Hazardous and Noxious Substances Ad - fAEA (B - HEWE)
ICT Information & Communication Technology AHEA 7| < (FEHaERi0)
IMF International Monetary Fund LA F7| F(BEEE S HE4)
IoE Internet of Everything THEQIE Y
IoT Internet of Things AHEQIE Y
KBS Korean Broadcasting System Stk (R fR)
MPB Ministry of Planning and Budget 7] 8 S AbA] (4 14 L)
NARS National Assembly Research Service 3| QN H Z A (B & LS )
NIA National Information Society Agency Bht A B 3121 S (S LR L)
NESTA National Endowment for Science, Technology and the Arts gt 7| HA
KIAS Korea Institute of Public Administration S 3 7 A (BT BT S ER)
NOAA National Oceanic and Atmospheric Administration u] ok 7| e A (A RS BE)
NVNAD Nippon Volunteer Network Active in Disaster JE Ao} 15 YEI &=
NVOAD National Voluntary Organization Active in Disaster = g LT o3
NWA Development Assistance Committee v 7| A 3] (EER )
020 Online—to—Offline 020 AH|A
OPRO—HNS Protocol on Preparedness, Response and Co—operation to |-3|EZ 0| 23t E%ﬁlﬂ ], g3 2 g2o
pollution Incidents by Hazardous and Noxious Substances T3t A A
R&D Research and Development AN (TR 5
RCP Representative Concentration Pathways fi2seqdz2
SIG Social Innovation Group Adol:Ho]d &
VOAD Voluntary Organization Active in Disaster Ad F58E Folg)
US.A United States of America BIEZE )
web—GIS web—Geographic Information System 719 A2 BHA|AH
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