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The Hazard Viz-platform for the Establishment
of Heatwave Response Strategies

Miyun Kim'

ABSTRACT

Recently, the earth’s highest temperature is rising due to severe climate change and heat wave. In
addition, due to the increase of elderly population over 65, the number of heat patients is also increasing.
In particular, the elderly who live alone in poor living environments, the lower income group, and the
socially disadvantaged, such as children and pregnant women, are exposed to the dangers of heat waves,
so the government’s practical measures are urgently needed. In this study, we will build a visualization
platform for each level of heat wave and provide the necessary countermeasure solution according to
the heat wave risk. “The Hazard Visualization Platform for Heatwave” provide not only simple information,
but also a customized safety service for citizens to prevent heatwaves, respond to heatwaves, and utilize
heat wave information.

Key words: Heatwave Response, Heatwave Risk, Hazard Visualization Platform, Smart Solution for
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(a) Number of heat-related illness cases by year
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Fig. 1. The trend of heat patients due to

By July and August dates for 111 years
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Fig. 2. 2018 Seoul’'s highest temperature by
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Table 1. Social burden types by heat wave
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Social burden types
by heat wave

Contents

Safety threats of a exhaustion

* Delayed emergency response due to rapid skin aging, heat cramps, heat stroke,
fatigue caused by heat, cooling sickness, insomnia, increased fatigue and

personal health * Hepatitis C, group infection, increased encephalitis, cholera, food poisoning, etc.
* Decreased physical activity and weakened mental health by reducing external
activity, lack of comfortable sleep, and reduced social activities

» Air quality effects such as pollutant concentration and ozone concentration change

Changes in human * Soaring damages to agriculture, livestock and fisheries, including livestock,
environment due to the aquaculture and shellfish deaths, and agricultural land droughts
temperature rise * Increased forest notification rate such as roadside trees and afforestation trees

» Disruption of water ecosystems caused by algae

downturn

* Power failure caused by increased energy consumption

Social and economic * Possible to delay traffic and transportation facilities and accidents such as road
surface damage, railway buckling phenomenon, underground line breakdown

» Contraction of tourism, construction and manufacturing
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Table 2. Vulnerable populations of their risk factor

Vulnerable population

Risk factor

Adults over 65

Less aware and adaptable to extreme heat

Individuals with chronic
medical conditions

These include heart disease, lung and kidney conditions and mental illness. Those
taking medications that can worsen the impact of extreme heat are especially
vulnerable

Children under five years
old

Sensitive to the effects of extreme heat and must rely on others to keep them
cool and hydrated

Women and girls

May not have access to a variety of media, sleep in ill ventilated rooms, lack private
bathing space, especially during menstruation.

Pregnant and lactating
women

Pregnant women are more likely to go into early labour in the week following
a heatwave. This risk goes up with more consecutive days of extreme heat.18
Lactating women require more drinking water as breastfeeding is extremely
dehydrating

Outdoor workers(inlc.
traffic police and security
guards)

Often engaged in strenuous labour while directly exposed to sunlight as well as
heat and air pollution. More likely to become dehydrated and suffer from
heat-related illness.

People living alone

May not access help quickly

Individuals with
disabilities

May not be able to access help quickly

Overweight and obese
individuals

May be more sensitive to extreme heat and have difficulty thermoregulating

Individuals of low
socioeconomic status

May not have access to clean drinking water and other cooling measures. May
not be able to access information about heatwaves and cooling centres

Migrants and refugees

May not have access to current information about heat advisories and health risks,
or may experience heat conditions that are different to their place of origin

Homeless people

May not receive warning messages, may be unaware of cooling centres and may
have limited access to other cooling measures(e.g. cool showers or baths)

Individuals unable to read
and non-native language
speakers

Cannot read current information about heat advisories and health risks. Non—native
language speakers also may not be able to understand advisories broadcast on
TV and radio.

May not be able to understand advisories in local languages. May not know how

Tourists to access cooling centres, green spaces or other resources, including emergency
management systems. May be from cooler climates and less adapted to the heat.
Animals/pets Dependent on owner for adequate protection from heat
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Table 3. The heat vulnerable class and characteristics

Heat diseases

properties

first aid

Heat strocke

40 degrees or higher

Central nervous system dysfunction

(conscious disorder, lethargy)
dry, hot skin with no sweat

Failure to do so can result in death

Move to a cool place to cool down by lowering
body temperature

Never give drinks to unconscious patients

Heat
exhaustion

sweating a lot, lack strength and
extreme fatigue
pale muscle spasms

Replenish moisture with ion drink and shower
with cool water

Replenish water and electrolyte with fluid if
symptoms persist for more than 1 hour

Heat cramp

Muscle cramps in the shoulders, arms,

legs, abdomen and fingers

Relax in a cool place and get plenty of water
Massage the muscles after spasm

Heat syncope

dizziness or temporary loss of
consciousness

Move to a cool place, lay on a flat surface and
raise your legs above your head.

Heat edema

swollen hands, feet or ankles

Move to a cool place and lie down on a flat
surface. Raise edema higher than the heart

Heat rash

multiple red porridge or blister

Keep the affected area cool and dry
Used for powders or ointments for dusting
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Table 4, The heatwave risk map

The Heatwave Risk Map Level ‘OIMIO(StandéId) 21 ~‘30(ch4.1.5*) ‘21~‘30(RCP8'.5**)
amount | ratio(%) | amount | ratio(%) | amount | ratio(%)
v Total 229 100.0 229 100.0 229 100.0
’ Very high 19 8.3 48 21.0 72 31.4
High 50 21.8 78 34.1 73 31.9
Average 80 349 65 28.4 64 279
Low 64 279 32 14.0 19 83
2001-2010(standard) 2021-2030(RCP 43) 2120300089 | Very low 16 70 6 26 1 0.4

* When the greenhouse gas reduction policy is significantly realized(Density of CO2 540ppm, 2100)
#* (Greenhouse gas emissions in the current trend(Density of CO2 940ppm, 2100)
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Adaptability Climate Adaptation Policy

Bottom-up approach

past present future

b) The approach of climate change
vulnerability assessment?

Fig. 5. The approach to climate vulnerability assessment applying the concept of vulnerability to climate change,
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T o] ARE LAT om| Ao GEE FHE HFL
g aHgoe R EYste= A
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Table 5. Heat wave risk and heat wave fragility evaluation index

The danger of heatwave Defifnition Sub indicator
. . Daily maximum temperature, daily maximum
Severity of climate change .
Hazard . . . temperature of 33 degrees or more, relative
and its physical impacts .
humidity etc.
Heat Exposure to climate change . ..
P . & Proportion of people over 65, elderly people living
wave Exposure damages to people, objects, .
. . alone, outdoor workers ratio etc.
risk places or the environment
Climate change damage Urban screen ratio, financial independence,
Vulnerability | sensitivity, lack of ability to | number of emergency medical institutions per
respond population etc.
Weather Tropical night / temperature | Tropical Days, Highest Days
Disease . Heatwave related disease distribution, number of
L Heatwave disease .
distribution heat stroke patients
Environmental .
. Vegetation Index / road area | Green area, road area
impact
Vulnerable areas (houses with rooftop homes),
ratio of senior citizens + children, ratio of basic
Vulnerable . . . . .
Class Vulnerability Condition beneficiaries, ratio of disabled persons +
Heat wave for@gners, proportion (?f cardiovascular disease
fragility patients, outdoor working workers
evaluation Percentage of households below the minimum
index - . . . residential standard, financial independence,
Social Housing / finance / education . .
L. educational expenditure per student,
condition etc. . L
unemployment rate, election participation rate,
welfare budget ratio among general accounting
Medical personnel per thousand population,
. . medical support personnel per thousand
Medical personnel / medical . L.
Health care budget / emergency medical population, the number of jurisdictions per
system g gency employee of the public health center, the health
facilities :
care budget per capita, and the number of
emergency medical institutions in the region.

4. ZAHSHEIE 2l YI™RE Al2f= EHE, e Agshs Zlelth
Heat Hunter S0 kel 3280l A AN TN BRI} 2
Hepy B E ARGRL 1 FOE St At
41 FEHST=S =8 ARAA BAG Ao BUAE AT BAGE
B Aol A Aeksts Fdd-sAES AT £4 o 2Esta, AgurEd o) Alztsl whale WA sa
A= AZs SPFL BT RS A 9 4 9y ZogeASe 99 ZAAE A4} 5
@ Aol ol FA, AU, FARRBE  gize] U obd Fig 87 2o0], 24 374Ae]
& SRE 3 gEY AR AHAMHI2E AT =g mAT FQ BHS AR T 29 7|5S A
NZEAAE vhdste Aol BHolth B8 ZA ol wz AzEa R 34e LI
TS A% BYA 2 A AR N »F, AHA
o AJRIste] kgt AFUA A, ARl Ee] AR 42 EH QL A|ZtE ZaEo| JjuEn EA
F 55 AL A% A 4s 7AAEEE Aldstka Zoje w89 o AAAY e o5
IR IS T EAES AR AR E e g a7t waEn Ao FeAE
stel Bad SH7IES AR ALt AR ana gne gu ge 90l sz,
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a) The infographic of public websitel

¢) TV news with Heatmap and Textl?

b) Mobile text servicel6)

d) Electronic newspapers using icons and text1®

Fig. 7. Visualization examples of the heat wave notification service,

o 2000470 9] RE - Al -Gt AdAs
edsk £ B LY, ANE AT FIAH =
2 ASHL do. 22y 7122 ]1 HolE 3, 2
U dF £4 75S SHAHes st 3
on, Add o]y EF=5ke wn], ARAA B F
28-S A7 7]Hbo] Fefstar, v E S A} Al
AAZ Asf ALy 27] AL =29 B &3
th-8-o] uj-$- mloFsiTh25].

Hl= A ZA(USGS)9+ A Asfel ofgh
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¢

15) 37 & http://korea.kr/news/cardnewsView.do?newsld
=148862546

16) = HIbAA FAFEAL, http://www.etnews.com/
20160520000178?m=1

17) KBS <, https://mnkbs.co.kr/news/view.do?ncd=
4207237

18) WY, http://www.meconomynews.com/news/article
View.html?idxno=31424

19) USGS(The United State Geological Survey) : The
USGS serves the Nation by providing reliable scien—
tific information to describe and understand the
Earth; minimize loss of life and property from natural
disasters; manage water, biological, energy, and min-

FHFR BA s B3 AA o] #Ad &%7}%?‘&
ARES AN TFHA AA
AN AW HE EolA A% AAEE AR
E& A FTITH26]. PAGER20E AAA oJt)jA g 4
24 A7 4y T EEE 2 & A 5o AR
£ A FeH gubrg oz 308 oo FrE R}
o] Ed T} £3] ShakeMap2l2] 7% @A Ak
o8 Al 2o Ao upe} ARGl A Al FsHE

eral resources; and enhance and protect our quality

of life.
20) PAGER provides shaking and loss estimates follow—
ing significant earthquakes anywhere in the world.
These estimates are generally available within 30 mi-
nutes and are updated as more information becomes
available. Rapid estimates include the number of peo—
ple and names of cities exposed to each shaking in—
tensity level as well as the likely ranges of fatalities
and economic losses.
ShakeMap is a product of the USGS Earthquake
Hazards Program in conjunction with the regional
seismic networks, and provide near-real-time maps
of ground motion and shaking intensity following
significant earthquakes.

21

-



HEAT HUNT Hazard Visualization Platform for Heat Response

MISSION Heat wave prevention Heatwave correspondence Heat wave energy storage
Pregnant
TARGET Public Kids Elderly Lactating Second-tier

Chronic illness

MAIN Risk Factor Expected Estimated Emergency Energy
FUNCTION Check Intensity Damage Level Degree Management

A4

| Customized action tips for Heatwave |

Info-Layer | Basic Safety Guideline for Heatwave-response |
L Heatwave Visualization Bank
platfarn eatwave Visualization Ban
Service Mobile APP / Al Home-pad & Speaker / Media board

Fig. 8. The concept of Hazard Viz—platform for heat wave,
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b) Estimated economic losses

a) The main page of PAGER

d) Population exposure
(Casualty estimate)

a) PAGER?22

Ns-wave/ “P-wave

On your screen: ShakeAlert

Real-time tracking of seismic waves from quake’s epicenter.
Real-time tracking of the fault rupture (updates intensity).
Your current location tracked by GPS.

Seconds remaining before seismic waves reach you.
Expected intensity of quake at your current location.
Estimated magnitude of quake.

Intensity scale.

b) ShakeAlert23)

Fig. 9. The hazard visualization about earth quake by USGS.

Table 6. The information organization and types of heatwave risk visualization platform

Goal Types of information about heat wave

=  People: Basic health rules, exceptional health rules

=  Object: Check air conditioner. Suitable clothing, portable air conditioners

Heat Wave Response |= Location: temperature control, heat shelter notification, clean rod system operation
= Service: Use weather information notification, energy voucher, energy storage

= Save Energy Point

point
= First Aid Act for Patients with Thermal Disease
Heat Wave .
Correspondence = Heat wave Emergency Center Notice
= Activity intensity control and break time reminder
= Solar Energy Storage
Heat Wave =  Stored energy usage
Energy Storage = Stored energy available tools

oA Bl A e && 7leAol U ARAZTE
aHEA T HFuA] SEAHRE 1) G A0
wpe} g ol 2] AAR7HE 5, 2) EldeluA] A%
F 9 2 F 3) "IN A AR, 4 A=
NUAFOE A7 =T 5) AR 22l
E AY 59 7|5z FAggr

43 Z2 Q= A2s WY U DEEEe

AR E el B4 we} Azksh e
How Agste] Aol =g sl n o

22) PAGER, USGS, https://earthquake.usgs.gov/data/
pager/onepager.php

23) ShakeAlert, USGS, https://pubs.er.usgs.gov/pub-
lication/fs20143083
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4 N { N
= Prevention of thermal
Climate change Management of the disease HEAT
Heatwave heat vulnerable class = Customized HUNTER
prevention rules

\ J \, WV
Heat Vulnerability Heat wave risk(standard) @ How to respond?
(Measurement) In A ion-Border-Serious @ Prevention target system

@ Alert/Warning

Fig. 10. The concept of a design process for ‘HEAT HUNTER'.

Table 7. Types and systems of heat—related disaster information

Heat Wave Response Types and information system
Place Physical Topographical characteristics, latitude / longi-
environment tude, basement / surface / ground (high rise)
Environment ‘Weather Temperature, humidity, air volume, (seconds)
conditions fine dust, air pollution, UV index
Risk Factor Facility Cooling Facility | Cooler installation, ventilation, UV protection

Normal, chronic disease, elderly or infants, preg—

Person Health
nant women etc.

Network presence, information accessibility, per—

Communication Connection . .
sonal mobile device use

Estimated o 7 step : Not felt-Week-Light-Moderate-Strong-Very strong-
Heat sensitivity
Damage Level Extreme

Stage 5: No damage-light damage-Average-High damage-Severe

Economic Loss
damage

Expected Magnitude

Physical Damage Stage 5: Normal-Heat fatigue—Heat exhaustion-Heat syncope-Heat

stroke
Warning Time Emergency Step 5: Prevention—Safety-Anxiety—Emergency-Very Critical
1 st . . .
s.ep Basic Health Tips to Keep in Summer
(Bsic)
2 step Safety tips to prevent heat waves
(Prevent) v up P
3 step

Basic Safety Basic behaviors to cope with mild heat disorder

(Simple treatment)

Guidline
Astep First aid according to the type of heat disease
(First aid) & P
5 step o . . . .
(Transfer to Transfer to the hospital immediately in an emergency situation that
hospital) can interfere with cardiac arrest, respiratory arrest and fainting
E&3t] AHggT AY 7hsstA Fo2A nS 9 FHO A-FIHE
5G AATIe] 94 BobE Mozt Ay Zd WIS FUT & ATHT. =R BT TEE
22 B8 5 e, AE Tz A, AR el DS RA 54, A, o

FHAIL 5O SFAAY BHACR WASE 4 % 4 5 ANl ZHlzd 48R el BE
UE AT 70D} o] DGOIAY B ol s @_ﬂ%u A= el s
of
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Lo
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Basic Safety Guideline 2 % = = i
Humidity(%6)
Temperature('C) Wins speedikm/h) Heat wave Risk Energy vaucher
Time (average) (Energy paint)
Basic Real-time Info. o -
Daytime Humidity vouchs
2 point
Nighttime Wind speed

Fig. 11.

The basic configuration of visualization rules,
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