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1. Introduction 4. Heat Wave Impact Based Forecast and Warning Service(HIBFWS)
® |n recent years, human and economic damage has been caused annually due to extreme high temperatures in the @ Service overview
summer, and the scale of the damage Is increasing. | T max(C) e Providing information customized for each risk level and sector.
e |[n Korea, extreme heat waves are occurring every summer, and the number of people suffering from heat-related e Announce the next day when risk levels above ‘Attention’ are expected.(once a day)
|Ilne§ses IS increasing every year. | | | | Attention ~ =31C G consecutive days) ¢ The temperature thresholds were calculated by analyzing the causal relationship
e |n _thls st_udy analyzed correlation between excess mortality and daily T max in August when the hottest month In Caution 233 0 comsecutve dar between temperature and patient occurrence, and the frequency of temperature on
Jeju, during past 10 years(2009-2018). the S Korea.
e Also JROM provides HIBFWS by analyzing the vulnerability and exposure of heat waves In Jeju. Aret >35C ( consecutive days) e Provided through mobile (SMS), homepage, FAX, E-mail, etc.
_ _ _ cori - 281 e Service sectors: Health, Agriculture, Industry, Livestock, Aquaculture,
2. Patients by Heat Wave and Heat Wave Days in Jeju erious =200 Transportation, Power supply
e The most severe heat wave in Jeju was in 2013, with 53 days(T T —— 60 fable 2. Thresholds for HIBFWS
2 (o) . ) >4 =g
renaaéxh_Bezrc). From 2016, it has occurred for more than 30 days . - ] ® Vulnerability, exposure of hazard
yeal, . . . . - e A population of Jeju is 670,508(2018), and more than half(370,000) lives in the urban area of Jeju city (mid-northern
¢ The number of people with heat-related illnesses was the highest at = 33 8 . C . . . .
109 in 2016, with the number of patients also increasing along with & ° - 8 part of the island), and about 1/_6 of t_hem Ilye In Seogwipo city(mid-southern par_t of the island). |
. ' E N ¢ Except urban area, the population distribution is around 20,000, but Hankyung is less than 10,000. And the population
the increase In the number of days of the heat wave. E° $ L . . S
e The analysis of 456 patients from 2011 to 2018 showed the largest £, g of A_ewol, whlch IS qdjacen_t to Jeju C|ty and attracts a lot of tourists, Is about 35,000. | | o
Cumber of patients at dailv T max of 33°C & X e Agriculture Is growing various crops in almost areas, except for the urban area, to suit the climate characteristics of
N P y | | 0 2012 2013 2014 2015 2016 2017 2018 each area. Crops with frequent summer heat damage include carrots in the eastern area and cabbages in the western
e |[n addition, the number of patients with the Year area
: : Fig.1. Patent number by heat wave and heat wave days in Jeju province '
duration of the temperature was the highest at 8L oDty v t PR e Chickens and pigs that are vulnerable to heat are the most bred in Halim in the western area.
the beginning of the temperature between 33°C g | T FHientnumber by " §F O 0 3303090 —bore 25
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and 35°C, but the number of patients decreased
rapidly as the heat wave days longer.

¢ On the other hand, the incidence of patients iIs
relatively small in the beginning at below 33°C,
but the longer the period, the more steadily the 2w wwa w o w e w e . 123456 TE SI0 L B I 78 1930 229 so0ly
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Fig.2. (L) Patient number by T max(C), (R)Patent number by duration day of each temperature range

3 : Excess M 0 rta I Ity An a IyS I S (2 O O 8 -2 0 1 7) Fig. 4. Heat wave vulnerability map of Jeju .(1) population distribution, (2) population of age over 65 per 10,000, (3) chicken and pig breeding distributdion, (4) carrot cultivation distribution

@ Excess mortality

e The excess mortality Is total deaths minus expected deaths. Expected deaths occurs differently depending on the ® Information sheet |2 (M| 7-10%) , e aeese

78 30 114 30& &8

specific year, day, and day of week.(Jung et al. 2014). ¢ At the top of the information sheet, the risk level is displayed, the N
e The following is the formula for seeking the excess mortality.(Im and Lee, 2016) risk outlook Is provided in text on the left, and on the right is the T
M ( d ) — M ) 4 W (CZ ) P4 W ( d ) )4 W ( ) %(E/,d ) . Bxpected deaths at y-year and d-day | . status of the damage _aggregat_ed to the Previous day ;;j‘i'i?;f‘l*l%ﬁi" | i{;w
0\Y> av d w\Y> v N averase deaths W,(y): Annual weight e Below the map is a brief overview of the weather for the next two to ool ) J TR
— — aw M : E t l t 7}20| ¥ AERAE o] oL
M, Total deaths e The six boxes at the bottom provide sector-specific risk levels and
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@ Result W, (y,d): Weekly weight

. o o o 11 nding r N ith the pi ram. There ar n
e Temperatures used daily T max( C), T average( C) and T anomaly( C) temperatures, and only showed cases where corresponding responses with the pictogra ere are a Seve

n L sectors of HIBFWS, but the ‘power supply’ sector is basically not 2% 2o
excess mortalities were more than standard deviation of the average. . . VR
exposed and can be expressed in exchange for other sector If e
_ excess mortaity ., Sxcess mortality damage is expected. FHE | o mmemn || g St | | e
=0. R=0.4511 .. . . B e " denaw pLLLS e i
"o - S T I e This information can also be found on the Web page, which
35 35 provides detailed information on small areas.
30 - 30 - Excess e |n addition, mobile webpages also provide risk information based on
Tmax | Taverage Tanomaly | . .
a a mortality user location using GPS. .
20 - 20 - T e SEPLIE 1497
1.5 - 1.5 - Total
o o 0.524 0.451 0112 5 - S u m m a ry Fig. 5. Information sheet of HIBFWS
0.5 - 0.5 - > 16
0.0 | | | | | 00 | | | | Table 1. Correlation between Excess mortality and T max, e The study shows the largest number of patients by heat waves at daily T max of 33 C and there are many patients in the
24.0 26.0 28.0 30.0 32.0 34.0 36.0 22.0 24.0 26.0 28.0 30.0 32.0 Taverage,TanomaIy beglnnlng O-I: the hea.t Wave days
T max{C) T average(C) e The analysis of the correlation between the daily T max and the excess mortality showed a strong correlation, but less

Fig.3. (L) Correlation between excess mortality and T max('C), (R) Correlation between excess mortality and T average(C)

correlation with T anomaly.
e HIBFWS provides information on the risks and countermeasures of the heat wave, and will provide new thresholds that

e There was a strong correlation between the excess mortality and the daily T max during the entire period (r=0.524). It P i _ _
add humidity to existing temperature-oriented thresholds in 2020.

can be seen that even at the daily T average(r=0.451). It means that the higher the maximum temperature, the more

excess death occurs. References
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