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Summary

Title of | Research on the Strategy of Climate Change Health Risk
Project Assessment
Kev Words Climate Change Health Risk Assessment, Climate Change,
Y Health Impact, Adaptation
. Korea Institute for Project .
nstitute Health and Social Affairs | Leader | Chae, SuMi
Project Period 2017. 10. 20.~2018. 8. 19.

(O The purpose of this study is to develop the strategy for the government
to investigate and assess the health risk of climate change as Article
37—2 (National Health Impact Assessment, etc. due to Climate Change)

of the [Framework Act on Health and Medical Services; 1is enacted.

O The major goals of this study are to: chart the direction and framework
of Climate Change Health Risk Assessment; determine the scope of
assessment, such as climatic drivers and health outcomes; review the plan
for each assessment area and, ultimately; develop strategies for climate

change health risk assessment.

O The purpose of the government—led assessment is to identify and provide
information on health risk of climate change, and based on this
information, to develop policies for the government and the local

community to minimize health risk of climate change.

(O The three strategies this study proposes for climate change health risk
assessment are about ‘the monitoring of health risk of climate change,’
‘R&D,” and ‘infrastructure.” Among them, the strategy for ‘the monitoring
of health risk of climate change’ 1is operated in three ways:
‘metrics—based monitoring’, ‘assessment model based on medical

institution’, ‘survey on climate change health risk for sensitive groups’

O Climate Change Health Risk Assessment is performed on health risks
associated temperature, air pollution, meteorological disasters, and effects
mediated through natural systems, and should include mental health,
quality of life, awareness and adaptation behavior as well as those that

have been reviewed in previous studies.
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1. 9=

[] =7} 7)Zw3} 2222 B7H(CCRA)

Od=e 2008 ARFY AT, o ZA B YA 71T <13 Lhe}
£ Jge B, 4R 49 U $HeAE FYH) 9 g2a Pt
(CCRA: Climate Change Risk Assessment)E 5Wvith AA|sta QS (8FY,
2016).
— O G0 24 vdetde 715 ste] 93-S 45k o, B Eoke O o
o= H7HE A5
— 20123 A WA CCRAZF R AL, 2017d F WA CCRAVF $FHAL
* CCRAE 4¥3td W ES ol &3t A= &%tar, 2012:d 3} 2017:d 8] CCRA
T3 FA S Aol ERtE. Watets A&l dSete] 7 AAg WA o g2 CCRA
7t FdEE Aow Ay,

Omgh, 7|Fwshy, o wh=2d CCRA 23 E3 o] Fo+ CCRA 23%4& 7|Wte g 3}
of =71 -8 Z 2 1 W(NAP: National Adaptation Programme )< &H3l== dlaL 9]
+(9FE4, 2016).

— 20129 A HA CCRA ©o]%F, 20130 A HA NAP/} FHERoH 7o B &
ofo] S FatE WEE EiHE o] AL,

— 201799 T WA CCRAZF 597 wj o) 20180 F WA NAP/F 525 o] w1
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O CCRA o] BARGAE 20023
the UK, st A MA A HEZ 7| st}
T 39x A= 2008 20129 HuH|olE

Adaptation Report Working Group, 2015).
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A7l
= 3

]’l_‘

il
o] A= (H

fHealth Effects of Climate Change in

AGE 375

ealthcare System

A 5 2=
- 20123 RaAoMe 71&, d7led, delzd, Ay 373, A4, 5, v ¢4a
S SE 2= S B =) 5 5L O o)
A, AF viA-sdAd deor FEste] VSREtY] A IES THEAS(HPA,
— o x| = S =35 =
(38 2-1] 7|2(Z2=2, M2)0| AZ(AtZ)oll ojx[= F&el S Zotet olzf of 5
heat effect: RR per 1C increase cold effect: RR per 1C decrease
Study % Study %
D RR(95%Cl)  Weight D RR (95% Cl)  Weight
North East —— 1.01(1.00, 1.02) 9.41 Nortn East —_ 102 (1.01, 1.02) 8.46
North West — 1.01(1.01, 1.02) 10.56 North West - 102 (1.02, 1.02) 10.63
Yorks & Hum — 1.01(1.01,1.02) 10.13 Yorks & Hum - 1.02 (1.01, 1.02) 10.08
East Midlands | —=—  1.03(1.02 1.04) 9.96 East Midlands - 102 (1.02,1.02) 9.74
West Midlands ——— 1.02 (1.02, 1.03) 10.21 West Midlands =+ 1.02 (1.02, 1.02) 10.30
East England —_—— 1.02 (1.02,1.03) 10.07 East England ol 1.02(1.02, 1.02) 10.41
London ——> 1.04 (1.03, 1.04) 10.66 London —— 1.02(1.02, 1.03) 10.35
South East e 1.03 (1.02, 1.03) 10.30 South East ol 1.02(1.02, 1.02) 11.03
South West - 1.02 (1.01,1.02) 9.51 South West ——  1.02(1.02, 1.03) 10.07
Wales — 1.01 (1.01, 1.02) 9.20 Wales ——  1.02(1.02,1.03) 8.93
Overall (l-squared = 84.0%, p = 0.000) <> 1.02(1.02, 1.03) 100.00 Overall (I-squared = 75.7%, p = 0.000) <> 1.02(1.02, 1.02) 100.00
@ 1 1.02 104 1101 102 103
600 - 600 600 -
A: Heat deaths /100K (mean) B: Heat deaths /100K (min) C: Heat deaths /100K (max)
20005 = 2000s 20005 oas
20205 20205 20205
a00 | 20505 400 | 20505 i 20505
W 2080s W 20805 20805

1200 1200 - 1200 -

800 800 - 800 -

0-64 65-74 75-84 85+ 0-64 65-74 75-84 85+
2000 2000 - 2000
A: Cold deaths /100K (mean) B: Cold deaths /100K (min) C: Cold deaths /100K (max) 7
H2000s o 20008 H2000s
1600 20205 1600 | m2020s 1600 { m2020s
20508 20508 20508
H2080s W 2080s = 2080s

400 400 400 -
0 o0 i
0-64 65-74 75-84 85+ 0-64 65-74 75-84 85+ 0-64 65-74 75-84 85+
AFE: HPA. (2012). Health Effects of Climate Change in the UK 2012. Current evidence, recommendations and

research gap.
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27 9 Fe 239 sm Ug. o) 7hed A7
Hg A7 229 19899 tiEE A % 1990d "A7wstAFH; (Global
Change Research Act)dll ola] AHH 137) A7+ B 2o 2 Algho] f+s}
A AdF oz 4T AFUG D AFwsk] e o] s hel Fo) e
Zxog g2
— FHZ BxEI FFHI AF AE 2012-2021: A=FA A E(National Global Change
Research Plan 2012—2021: A Strategic Plan for the U.S. Global Change Research
Program)' ol A& 1) 71§98 2 A7 usisl Bas 33 2, 2) 384 A} RS
A% AR AF, 3) ALH B 54, 4) NALEH WES T8 BHOR He 109
wolo) AeH AYe FRF D

o 7t EH) WE AR BRE 0o Hok 2ow, A WA B AEH B} Sy
o] d3to 2 =7}7]EH 7FH(NCA: National Climate Assessment)”7} 3§ 5.
<E 271> X[FHet AT AEo| Fe SHE ME 5%
= L
SH 1. X|FA|AEQ Off
e o | BE2 NS U AsE 8 S

slest 9 Rpwstet ST 0 )

Do apep U or s oe Dol
2F 4 EY nHz
25 5 FE 2| ¥ 38
271 A J|H}SE M2 o|Al ZAX

HuE ol ZEE g | oo - oeol JIEE HE A 28

e Xz 25 2 FEo| 7|gret giet oA A

e SE 3 X7Hs ge oy

1

2

3

~

~

=

1370 A7)+ 55 (Department of Agriculture), A (Department of Commerce),

SFHFE (Department of Defense), © Y #] =+ (Department of Energy), ®.714-(Department of Health
and Human Services), W55 (Department of the Interior), =+ %% (Department of State),
L% H-(Department of Transportation), Environmental Protection Agency, National Aeronauties
and Space Administration(NASA), National Science Foundation, Smithsonian Institution, United

States Agency for International Development 5 2.2 T4 H.
U.S. GCRP &d#o]A].

https://www.globalchange.gov/about
U.S. GCRP. (2012). A +¥ 3} AAE 2012-2021: A2 A E R,
https://downloads.globalchange.gov/strategic—plan/2012/usgcrp-strategic—plan—-2012.pdf
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A2 U.S. Global Change Research Program[GCRP]. (2012). K| 3} M7 A&l 2012-2021: MM A& HIA .

— 771 H e oF 43S T2 S 7SS F AA# A, w4, oluA AL FARS
AL(ERA], 29, 1%, 174 9 BX], A A| 28 A ETH g 5o v 5 A=
FFs T 1 AHE dFHG I BRagd
o JHF HZ B 20149 % I EHILY AR GG E ey, dEEY,

2HE, FEER V1%, 5 F e, wiNA e, AFRAA, AL 5 71 Es)
7V 7%l v = e FEFe g st Ag e} AFE 7FE e E3E e S (Luber

GK et al., 2014).
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Climate Change Projected fo Worsen Asthma
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Figure 9.1. Projected increases in tlemperature, changes in wind patterns, and
ecosystem changes will all affect future ground-level ozone concentrations.
Climate projections using an increasing emissions scenario (A2) suggest
that ozone concentrations in the New York metropolitan region will increase
because of future climate change. This figure shows the estimated increase
in ozone-related emergency room visits for children in New York in the 2020s
(compared to the mid-1990s) resulting from climate change related increases
in ozone concentrations. The results from this modeling exercise are shown
as a percent change in visits specifically attributed to ozone exposure. For
example, the 10.2% Iincrease in Suffolk County represents five additional
emergency room visits that could be attributed to increased ozone exposure
over the baseline of 46 ozone-related visits from the mid-1990s. In 2010, an
estimated 25.7 million Americans had asthma, which has become a problem
in every state. (Figure source: Sheffield et al. 2011").

Projected Temperafure Change cf Holtest Days

Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)

Temperafure Change (F)

3 4 § 6 § 9 10 15

Figure 9.4, The maps show projecied increases in the average temperature on the hotlestdays by late tis eenfury (2081-2100)
telatvto 1986-2008 under a scenario hat assumes a rapidreduction in heat-trapping gases (RCP 26) and a scenario that assumes
continued Increases i these gases (RCP 8.5). The hottest days are those so hot they occur only once in 20 years. Actoss most of
{hecontnental Unitee States, those days will be about 10°F to 15°F hotte inthe flue under the higher emissions scenari. (Fgure
source: NOAANCDC/ CICS-NC).

1

AFZ: Luber GK et al. (2014). Ch. 9: Human Heal th
National Climate Assessment.

. Climate Change Impacts in the United States: The Third

4) U.S. GCRP. (2012). AW g AFAE 2012-2021: AgH A B,
(https://downloads.globalchange.gov/strategic—plan/2012/usgcrp-strategic—plan—-2012.pdf)
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o= 3

Omxs AWAER IS 4RAAHY 4% 987179 &3 (Division
Environmental Hazards and Health Effects)dlX&='873 &
(Environmental Public Health Tracking Network) &

=
= WU g3l A= o]ZAY & Ade $4 dHolHe 1 HolHE 3, AA(
3.

), BA, MEste 7o S0

oL X Fﬂl
mt O o

[28 2-3] & 382

A

—

5 UEQIT KIE AE oAl BN ASAZ QI8 AUEFS 22

AFYEFL oA S Jdsn, 3) A AW FAHD WgH] 9
o

12014 ¥ Female

ND

Tx

() _ : " - Disclaimer
_\/{C e L — ﬁ KE National Environmental Public Health Tracking Network
: = Bl 50 (2 = m [ @

-
STEP 1: SELECTYOUR STEP 3: CHECK ONE STEP4:SELECT  STEPS5: SELECTADVANCED OPTIONS 2 - Y . ey T ]
CONTENT @ GEOGRAPHY @ YEAR(S) @ (] | Biease clier ihe ink for important details about the I0D-9-C to 1CD-10- -
it 2 Bl B AIYears o Optional L= 12015 and how ihese data. DITIONA
imate Change i =
Heat stress hospiializatl v 12015 % Male = ma

Age-adustedrate ofho v 2012 i wi mMi
2011 o -
2 NE PA
2010 on
STEP 2: SELECT s U5 G W
GEOGRAPHY TYPE @ o ea Seacer £ eos
National By State ok P il ne €

i
Disclaimer Clear Selections = Cubs
B Unstable

Rl
U
ro

4 32EA £ U EYT SHOIX| (https://ephtracking.cdc.gov/DataExplorer/index. html 2c=158i=888m=—1#/)

5) CDC 71%¢} 174 &9 o)A,
https://www.cdc.gov/climateandhealth/about.htm

6) CDC 87 FF5rnzd 4 YESNA ool
https://ephtracking.cdc.gov/showClimateChangelLanding.action

7) CDC 37 ¥552d F3 UEYZ FHoA: Xx #-
https://ephtracking.cdc.gov/showClimateChangelndicators.action



O 718k %717 2 AFEF 779 71503} 3 9EF 571

Owl=r F AR 8214 9] 3] (Council of State and Territorial Epidemiologist)
e 20049 A AAE A 87 717 A 3E(Environmental Health Indicators) 7l
e 52 o8t dE ¥ 15 (SEHIC: State Environmental Health Indicators
Collaborative)2 d A3t A 5.8

XtE: CSTE ZH|0|X|: X|E 2HH(https://ww.cste.org/page/EHIndicatorsClimate?) .

O wl=r 3743 (Environmental Protection Agency)& U= X|3¥3} A 2
(U.S. GCRP)¥} 7]%¥H3} AX 7+ s d (IPCC: Intergovernmental Panel on Climate
Change) &% g8 Fo|H, A4 AF 5 53] 7|FTWH3I] 374 -AHF TS o
sk, 71wl A-3317] Y5 toS X &H 072 A Fsh= d 7]odg.10)

— AR HANAM = 7]FHE =

A VFIF ARz €494, €4 24, 71522, odH
AEUdntolel & T35 AA 8] st 1D

) )

8) CSTE &3l 0]~
https://www.cste.org/members/group.aspx?id=87587&hhSearch Terms=%22SEHIC%22

9) CSTE & oA A% ##
https://www.cste.org/page/EHIndicatorsClimate?

10) EPA &3 o]A: 7]$ %3l ¥ EPA ¢+
https://archive.epa.gov/epa/climatechange/what-epa-doing-about-climate-change.html

11) EPA 20163 % 71593} Ha1A,
https://www.epa.gov/sites/production/files/2016-08/documents/climate_indicators_2016.pdf



3. Ayt

[] Pan—Canadian Framework on Clean Growth and Climate Changel2)

O Avttell A= 7R e 47 (Clean Growth) ¥} 715
LA W EE Fola, 715wt 283817 ¥

= °olE F U=EF A, A, A A Eokel 23 A8

— o2 98 7l tte] Environment and Climate Change Canada, Health Canada,
Innovation, Science and Economic Development Canada, Natural Resources Canada,

Transport Canada, Indigenous and Northern Affairs Canada, Department of Finance
Canada$} 2& AH7|Ho A HEeln Y

Oz g, AAR v9le 4478 e BED, AV 70T A 9L =
3 89 03, 89 AAVIE mse ART 49E AT ARER AT 4L
52 UFES .

[ dAxtF9 71$HsteddF 2 48 FA(CCIAD: Climate change Impacts and
Adaptation Division)

O 7l thE 19983 B8 29X (Natural Resources Canada) @] ‘7] ¥H3ldsF 2 2
<X (CCIAD: Climate change Impacts and Adaptation Division) &
HeledgF g g0 #3t AF ZZAEE XYL 5.

O CCIADA A= 57F 9ol A o] 715 W sty 7tE Fstar vt W A, 213, €7
Akl g 7)1 5iste] FEE dFskaL, ol G S A Y WS
AA 8] 98] RauE A&EHoz b

)
ol
ol
bl
X0,
n[o I

— 2008 &7+ From Impacts to Adaptation: Canada in a Changing Climate; X 11
Ao} g, A7 7 90 AT ARES vpse 2 Auriel Aol 7 Fuste) 2 okA
o sl 7189 S (Lemmen, Warren, Lacroix & Bush, 2008).
— 2014d9)] 27+3F TCanada in a Changing Climate: Sector Perspectives on Impacts
and Adaptation; & 2008d H1AE AU o|Ed] g 7|33l kv &2 vt
otS A A 3RS (Warren & Lemmen, 2014).

o A deliM = A 715 B FEFeE A A A, 7| TRt wey 3%
of ek el oA Ftsk=A, owd He o] w9l A3 v e de

12) Environment and Climate Change Canada. (2016). Pan-Canadian Framework on Clean Growth
and Climate Change : Canada’s plan to address climate change and grow the economy.
http://publications.gc.ca/collections/collection_2017/eccc/En4d-294-2016-eng.pdf



Z &l 71 A7l el H1E
o 3L ARQloly B Heko] 7FWale 3 A S FUHA = ST $48 S
3o, HFAGS 93 AYLS AAT
(] Zhubch &9 B A E (Health Canada)l3)
O MUY A AR = 7130387 o] DA A3 S v X=A]o tdk x2S
SUAIZ17] 938l e A2 D A A Y ARES FE st 5.
- FAFoRE 7|53l wE A7} I old) Fui, 7|53t 23 AT H
7}, 715wt WE A9 FS A, AT A3} EYY FFS Zxo g I

O 2008

THuman Health in a Changing Climate: A Canadian Assessment of

Vulnerabilities and Adaptive Capacity; RIAE E3) sivct W) 7] &, 7993}
QA 1Y T3 #EE 7|3 HE o] A7Fg e v HIbsE S,

13) Health Canada &3 °]#].

https://www.canada.ca/en/health-canada/services/environmental-workplace—health/climate-chang

e-health.html
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EASE, ZALER, ZMAHA S

s UAxESE RIS

* [F8 AYEH 23]
- EMES

-FR =LY/t 2B

-IUH SEEAFH 0l F &#F 1Y

L B |

* [71E X2 " ZAL AR BA Yot HE]
- ZUAZBFYZAM, N HARHLZAL S AL H A
- ZA XA, HH ISE YOIR0|EXNES

- WA $E: 7| S el BE 40| T S

* [HIHRA 75 2 "o Yt O]
- WL EYE WL HA 75 L0
- N2 Yo LHX R, 7|, 222) 7H[E

2. A7 %7 3
O =l ele] 715 Ristz I3 A9 H7F A2 dobsr] Ad A5-£8 A&

7+ A) (syndromic surveillance)
A Hor AA 24

]—lﬂ %zﬂ =135



O =l A AA1etar Sl= B EoFe] 715 dFH 7 At 2 A8 HE.
O #dw #A-282 AA 5 AAAL] F7kek s AAZ 752 A A AE.

0 NFRAGFE ) Ag M5 AR E 24 AA shop

O 71¥€ ZAF A A, dielguo]2~(DB)2] W& % &8 754 AE.
— B Zof
o IUIAZAAHR DB, o FEZAANR A B A~ (Drug Utilization Review) DB, X9 &
A FAZRA2E(PHIS), I 7FF3AXEH R Y (NEDIS), AU EA, &4.3F
WAZ A AA, 724G A AA, S F4 ASAAS] d8el Uit &
2 A F(KAMIR: Korea Acute Myocardial Infarction Registry),14) FA A7 22
33 5 E(KAMIR-NIH), 994 AA3AEH 49 (32 T2 AA) 5.
— 37 Fof

o 37 Hopo] ¢ 7dk 7|EHE FHFA HrF XY =F(VESTAP: Vulnerability
Assessment To Build Climate Change Adaptation Plan) %

O Bt Bok A8 9 ZA A A &8 7Hs Aol gk A&7 oA 4.

O A A7A-2+g A5 DA 5 AH UEYA 4.

14) st=20 54 ATH A5 d&o gt 55 ATF(KAMIR) 3| o)A, http://kamir5.kamir.or.kr/
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A4 HE AT ABC1FHAGFAI AA S
#4)

A1A NFRAGFH7 AA 1% L & AY
1. 59 7|FAEZ AT 1FIF H7He] AA FE
7 =Y F7F 715 glaa 3ot

(] =27} 7159¥ 3 823 Y7t 18

O 9= 2008 AAA T7]FHSH, o ZASA G- Yol A 71T}
Ue S H@rista, AR AA g FAHATHE
(CCRA: Climate Change Risk Assessment)Z 5ydnlth AAstn S (v=L
2016).

(38 4-1] Y2 (7IHE of WAIE J|FHa HS AE Y Z2AA

Statutory Framework - Overview

Adaptation Climate National

Change Risk Adaptation
Assessment Programme

Eiepet 2012/13

Climate Reporting
Change Act Power




O sl s, o wb=2W CCRA A3 ¥ o] %ol = CCRA ZH-E 7|4¥to g =7} &

S =2 73 (NAP: National Adaptation Programme)< 59352 3H(HE<, 2016).

— 20129 A WA CCRA o], 2013 A WA NAP/} R EHJOoH 7]+ B4
ofd]] | Fsl= &= E3E .

A

— 201799 T WA CCRAZF 57 wj o) 20180 F WA NAP/F 525 o] w1
2 gAY,

0O 2012d A HA CCRAYWA = 57 FAERE Hrl A9 4X3IP=Y, 25 B4 &

oF= ‘Health and Wellbeing’ol] 235 loH, HEZHQ 23 Hrt A= ol 2

< (HR Wallingford, 2012).

» 7120 F7ke Ci9l lek A 0] FIHIY

> B4 WMol BUbs A, A, FATES F7HAIY

> 7120] ZUtet W MBS AlZto] B7He TEY LMD O/ IBH AYUR £+ B7}
A1,

» ASH 24T Bt 4T RS Z7MIID efot ARel WE 2 e 37t
A1,

>S4 229 B7He Y HARL 2 TREO WAS S21 ot BN AYY
2 37

(38 4-2] 2T AY Frol thet 2l23 Bot A



Y
- 5
Opportunities 2020s 20505 2080s 5
S
HES Decline in winter mortality due to higher temperatures
HEG Decline in winter morbidity due to higher temperatures
BES Reduction in energy demand for heating
Threats
HELO Effects of floods/storms on mental health
FL12a/b Hospitals and schools at significant risk of flooding
HEL Summer mortality due to higher temperatures
HE2 Summer morbidity due to higher temperatures
WA3 Reduction in water available for public supply
FL2 Vulnerable people at significant risk of flooding.
aes Overhssting of bulldings |
MAZ2a Decling I macie: Wt rauallty(dus s sewsE vt fiows: |
waAs Public water supply-demand deficits |
FL1 Number of people at significant risk of flooding -
WAS i by water suppl pressures |
HE3 Extreme weather event (flooding and storms) mortality
BES Effectiveness of green space for cooling
WA10 Combined Sewer Overflow spill frequency
BD12 Wildfires due to warmer and drier conditions |
HES Sunlight/UV exposure
HE7 Extreme weather event (flooding and storms) injuries
waa Change in household water demand )
HE4a Mortality due to summer air pollution (czone)
HEab Morbidity due to summer air pollution (ozone)
eer Urban Heat sland efrect |
MAZb Risks of human illness due to marine pathogens
|
MAL Risk of Harmful Algal Blooms due to changes in ocean stratification
Note: BE1 is too uncertain to assess UK-wide but has high as the gnitude is site specific
_ High consequences (positive) _ High confidence
Medium consequences (positive) Medium confidence
Low consequences (positive) Low confidence
Low consequences (negative)
Medium consequences (negative) Too uncertain to assess

A2 HR Wallingford. (2012). The UK Climate Change Risk Assessment 2012. Evidence report. DEFRA.
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Health and
Buildings social care
system

Communities
and settlements

Population
health

Overheating risks to
patients, social care,
occupational risks,
energy use

Heatwaves, urban

Heatwave risks to
Heatwaves heat island, air population,

pollution

Overheating
mortality, injury etc.

—

Flooded
communities, Flood risks to NHS Flood impact on
e " Flood damage, damp, A
Floods resilience, relocation, mmﬁd P assets, service mental health,
bllghz ;Ec;:omxc disruption deaths and injuries

Risk to water supply,

Water supply failure,
Drought drought Subsidence Service disruption Hpp RIS

risks to public health

Cold risks to
Service disruption mortality and
morbidity

Risks from extreme Damp homes, cold

Cold weather homes

XtE: Climate Change Committee. (2017a). UK Climate Change Risk Assessment 2017: Evidence report.

ol we}, LeAGe] AA, L, LA PA= Yias AFE A 2
717} v =241, 01 o &3t F7HHA FFol aFHTE AL EEH UL

[28 4-4] H=2| 671

Flooding and coastal change risks to communities, businesses
and infrastructure (Ch3, Ch4 Ch5, Ch6)

Risks to health, well-being and productivity from high temperatures
(Ch5, Ché)

of shortages in the public water supply, and for agriculture,
~ energy generation and industry (Ch3, Ch4, Ch5, Ch6)

MORE
ACTION

NEEDED
'to natural capital, including terrestrial, coastal, marine and
freshwater ecosystems, soils and biodiversity (Ch3)

to domestic and international food production and trade
(Ch3, Che, Ch7)

emerging pests and diseases, and invasive non-native species, RESEARCH
affecting people, plants and animals (Ch3, Ch5, Ch7) PRIORITY

NOW ----+ RISK MAGNITUDE ----+ FUTURE tow weoium [JIET

AtZ: Climate Change Committee. (2017b). UK Climate Change Risk Assessment 2017: Synthesis report-
priorities for the next five years.
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Identify and

characterise impacts EERty the ol e ks

1. Literature review

6. Selection of Tier 2
and Tier 1 Analysis

impacts

2. Cross sectoral and

7. Identify risk
indirect consequences

metrics

8. Response Functions

9. Estimates of changes
in selected climate
change scenarios

10. Socio-economic
change

11. Economic impacts

Report on risks

12. Report outputs

Assess vulnerability

3. Review of Policy

4. Social Vulnerability

5. Adaptive Capacity

A2 Hames & Vardoulakis. (2012). Climate Change Risk Assessment for the Health Sector. London: Defra. p. 18.

O 197A): 7|5 5te) Qe sho}.
O 2wA: 715w st Aok A,

O 3dA: 71%HsZ A%t 8 Y3 (main risk) 474

— Y23 37 A% (metrics) A4,
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D:(loo,ooo)*M*ERC
o D:12/M2 2E ALY
« p: O
o M: 917 100,000 G HIAFD AP
e ERC:ZY 7|2 =0 Qs At

e ERC=exp(bAT)—

1

T

(13 4-6) 2T 7|20] ME YW AU 4 EEot B 02 17|20t
D29 ¥t 7127)%rC) B
g 5

Temperature (°C)

——Best Estimate (neat) — —95% Confidence Bands (heat)

Best Estimate (cold 5 percentie)

- = = Best Estimate (cold 60 percentile) — = Best Estimate (cold 90 percentie)

Mean Summer Maximum Temperature (°C)

10)
,2010)) = Li

O A2 BHH D2 (Socio-economic influence)

- 7|FE ARV M EC R HRE NHLE 2 EH0ME ARIE 240 et 1HE
ZotSHA| Zeh
- 712712 AX|= D0j2jol = SYSHA RAIEILt= 7HEE ot US.
- 2|23 FF At
<E 42> D2/M2 &0 st Atek 2lA3 FH 2o
® Summary Class
(%]
Metric . & 2020s 2050s 2080s
code Metric name :;:;
5
(&)
HE1 Temperature mortality H
(heat)
Temperature mortality
HES5 (cold) M
<E 43> 7|FHE AlUR|RE, dX $EE XTI AJUR Y Ao
] 2020s I 2050s 2080s
Scenario
P10 [ Pso [ Pso Pio Pso Pso P10 Pso Psao
Low 768 2285 | 4,956 1,377 | 3,687 | 7,851
Medium 172 | 948 | 2,198 1,124 2,919 6,168 2,283 5,658 11,638
High 1,469 | 3629 | 7476 | 3,712 | 8,611 | 16,967




O dXH H|E A=
- YA BME R ADE AN HIELRE SjMst7| 0] 7|F AlLt2|YE, X
&Y QFREAHYZ 'Value of a Life Years(VOLY)'2} 'Value of a Statistical Life
AbSH

<E 4-4> ZHH H|E ME ZIF FMA| E(VOLY)

(Em, annual, 2010 prices), no acclimatisation

i 2020 2050 2080
Scenario
P10 | Pso | Pao P10 Pso P30 P10 Psp Pao
Low 25 54 102 37 79 157
Medium 13 | 28 | 51 [ 32 [ 65 ] 125 | 53 [ 115 [ 233
High 38 78 150 80 172 347
<H 4-5> 4MH v & Z3t MAl ZE(VSL)
(Em, annual, 2010 prices), no acclimatisation
i 2020s 2050s 2080s
Scenario
P1o [ Pso [ Pao Pio Pso Pao P1o Pso Pso
Low 1,036 | 3110 6,878| 1,862 5074 | 11,173
Medium 230 | 1,280 | 2990 | 1517 3994 8648 | 3,108 | 7,897 | 17,084
High 1,988 | 4,991 [ 10,604 | 5,108 [ 12,332 | 25,785

AL A0 ozt M-S s (Adaptive capacity)Ofl CHsl 7| =gt

- 223 242 MEHEER ZAISHE, Z4 HEC| 2|23 F FYDH0 5712 FH(Theme)
A

Most relevance -
Some relevance
Less relevance

- BHA 28 e

= Sl 7|8 w5, T K32 YF=E 725N HAlSH,
ME|E A =5




Class Social
= Major damage and = Major or widespread loss | = Potential for many.
disruption or decline in long-term fatalities or serious
~ £100 million per year quality of valued habitats | harm or major
5 ~ 5000ha lost/gained disruption
= ~ 10000 km river water ~ million affected
quality affected ~ 1000s harmed
~ 100s fatalities
= Moderate damage and | = Medium-term or = Significant numbers
£ disruption moderate loss affected
:g ~ £10 million year ~ 500 ha lost/gained ~ 100s thousands affected,
= ~ 1000 km river water ~ 100s harmed
quailty affected ~ 10 fatalities
= Minor damage and « Short- = Small numbers
disruption ithin ‘coping
g |~ £7 minion per year effects sites range’
- ~ 50 ha of highly valued ~10s thousands affected,
habitats, etc. etc.

Class Definition

Reliable analysis and methods, with a strong theoretical basis, subject to

peer review and accepted within a sector as fit for purpose'.

Medium
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16) Public health matters. Syndromic surveillance: our national insurance.
17) Public health matters. Syndromic surveillance: our national insurance.



0 257 a4 54 4R
Remote health GP in hours GP out-of-hours Emergency
advice syndromic Department

surveillance
Cold/flu Upper respiratory tract | Acute respiratory Triage severity ratio
Fever infection infection Respiratory
Cough Influenza-like illness Influenza-like illness Acute respiratory

Difficulty breathing
Sore Throat
Diarrhoea
Vomiting

Eye Problems
(Heat/sun impact)
(Insect bites)

Pharyngitis
Scarlet fever
Lower respiratory tract
infection
Pneumonia
Gastroenteritis
Vomiting
Diarrhoea
Asthma
Wheeze
Conjunctivitis
Mumps
Measles

Rubella
Pertussis
Chickenpox
Herpes zoster
Cellulitis
Impetigo
(Allergic rhinitis)
(Heat/sunstroke)
(Insect bites)

Bronchitis/bronchiolitis
Difficulty
breathing/wheeze/asth
ma

Pharyngitis
Gastroenteritis
Diarrhoea

Vomiting

Myocardial infarction
(Heat stroke)

infection
Bronchitis/Bronchiolitis
Influenza-like illness
Pneumonia
Asthma/Wheeze/Difficu
Ity breathing
Gastrointestinal
Gastroenteritis
Cardiac

Myocardial Ischaemia
Meningitis
(Heat/sunstroke)

AFE: Public health matters. Syndromic surveillance: our national insurance.

(https://publicheal thmatters.blog.gov.uk/2014/03/06/syndromic-survil lance-our-nat ional-insurance/)
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N 23] &9 B (AT 8le, 571 )3 ¥4 55 B3 (PHE, 2017a).

(38 4-7] =9 dAHLARME T 4Al AA = el 210 ofA(1)

Syndromic indicators at a glance:
Cold/flu no trend below baseline levels
Fever no trend similar to baseline levels
Cough no trend similar to baseline levels
Difficulty breathing no trend similar to baseline levels
Sore throat no trend similar to baseline levels
Diarrhoea no trend below baseline levels
Vomiting no trend below baseline levels
Eye problems no trend similar to baseline levels
Heat/sun impact no trend below baseline levels
Insect bites decreasing below baseline levels
*Since week 47 2014 new baselines have been introduced for comparison with previous years.
Baselines use historical data from the NHS Direct surveillance system to estimate seasonal trend
ggl“\;nh levels adjusted to reflect changes since the switch to using NHS 111 data in September

AFE: PHE. (2017a). Remote health advice: 27 July 2017 week 29. Syndromic surveillance system.

(28 4-8] Y=ol UAHABME S22 Al A F T2l BD ofAl(2)(27]/52)

30

2: Cold/flu

Daily ‘cold/flu’ calls as a
percentage of total
calls. Baselines are
constructed from
historical data since
2010, including data
from NHS 111 and NHS
Direct.

Parcentage of total calls (%)
A S
o =

o

0.0
24/07/16  Z1/08/16 1B/09M6  16/10M6 1311116 1111216 08/01A1T 0S/02117 05/0317 Q20417  30/0417  28/05MT  25/08MT 23107117

bank holiday waekend = cold/fiu === hasaline =7 day average (adjusted for bank holidays)

AFZE: PHE. (2017a). Remote health advice: 27 July 2017 week 29. Syndromic surveillance system.

U ARE FHSAL F BN G TEF

- AT AT AIEDY, BHF AR, AFD, 45D, =g, A, A9, 7
B AL B, A9AY, o, 594 olEY, B9, 31, ws, £F, YT
A, BshA 4, 744, G714 0, 9/APE, 8e FY 9 (PHE, 2017b).
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Diagnostic indicators at a glance:

Upper respiratory tract infection  no trend similar to baseline levels
Influenza-like illness  no trend similar to baseline levels
Pharyngits  no trend similar to baseline levels
Scarlet fever  decreasing similar to baseline levels
Lower respiratory tract infection  no trend below baseline levels
Pneumonia  no trend similar to baseline levels
Gastroenteritis  no trend below baseline levels
Vomiting  no trend below baseline levels
Diarrhoea  no trend similar to baseline levels
Asthma  no trend similar to baseline levels
Wheeze no trend above baseline levels
Conjunctivitis ~ decreasing below baseline levels
Mumps  no frend similar to baseline levels
Measles no trend below baseline levels

Rubella decreasing below baseline levels
Pertussis  increasing similar to baseline levels
Chickenpox  decreasing below baseline levels
Herpes zoster  no trend similar to baseline levels
Cellulitis  no trend similar to baseline levels
Impetigp  decreasing below baseline levels
Allergic rhinitis ~ decreasing below baseline levels
Heat/sunstroke  no trend below baseline levels
Insect Bites  no trend below baseline levels

AEE: PHE. (2017b). GP in-hours consultation bulletin: 27 July 2017 week 29. Syndromic surveil lance system.

[28 4-10] H=2| P 2HAIZE U SFF ZUA| AHA F ol 210 o A[(2) (A7 =4H)

1: Upper respiratory
tract infection (URTI) fiid-

Daily incidence rate
(and 7-day moving
average®) per 100,000
population (all England,
all ages).

o
=3

=3
=3

Daily rate per 100,000 population
g 3

24/07M16 21/08/16 18/09/16 16M10M6 13/11/16 11/12/16 08/01/117 05/0217 05/0317 02/04/17 30/04M17 2B/05M7 25/06/117 23/07117

weekend bank holiday =———T7daymovawg ====" baseline URTI

AEE: PHE. (2017b). GP in-hours consultation bulletin: 27 July 2017 week 29. Syndromic surveil lance system.
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(32 4-11] =2 P LA 2 T LAl AA F chel 20 ofAl(1)
No. of % %

Key indicator contacts Week29 Week28 Trend*
All OOH contacts, all causes 172,217
Acute respiratory infection 9,126 11.11 11.00 €«
Influenza-like illness 53 0.06 0.06 <>
Bronchitis/bronchialitis 68 0.08 0.07 €«>
Difficulty breathing/wheeze/asthma 1,384 1.68 1.68 <>
Pharyngitis 70 0.09 008 €2
Gastroenteritis 3,331 4.05 4.02 <«
Diarrhoea 920 112 1.15 €«>
Vomiting 1,208 147 1.33 €«>
Myocardial infarction 758 0.92 1.00 €«
Heatstroke 3 0.00 0.01 €
“Trend: reports on the trend seen over previous weeks in the percentage of Read coded contacts.

AtZ: PHE . (

(28 4-

2017¢). GP out-of-hours consultation bulletin: 27 July 2017 week 29. Syndromic surveillance system.

12] A=2| P 2YAIZE 2| T3 LAl HA F el 210 ofA(2) (24 357| &)

2: Acute Respiratory
Infection daily
contacts.

Shown as
of the total

aReadcodeandasa7
day average*.

40

g

a percentage
| contacts with

o
2]

Percentage of Read coded contacts
%
B8

o '
24/07M16 21/08/16 18/08M16 1610116 13/11/116 1111216 08/01/17 05/0217 05/03/17 02/04/17 30/04/17 28/08M7 25/06/17 23/07M17
Acute Respiratory Infection = 7 day average (adjusted for bank holidays) = = paseline

AtZ: PHE.

(2017c) . GP out-of-hours consultation bulletin: 27 July 2017 week 29. Syndromic surveillance system.

FAFEE A AAE Q2A= Fopduse] $FA MEAANM L $F
O
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A 2 5 AA B8 (Triage Severity Ratio), £&7], 348355717
ﬂ,ﬂlﬂ%ﬂWﬂﬁﬂ%,Eﬂ‘ A g (influenza—like illness), &, H2)/8A AH/
el

AZAA Z=uted @/ A <) (PHE, 20174d).
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Diagnostic indicators at a glance:
Further details on the syndromic indicators reported can be found on page 10.

Triage Severity Ratio increasing
Respiratory  no trend
Acute Respiratory Infection no trend
Bronchitis/ Bronchiolitis no trend
Influenza-like liness no trend
Pneumonia no trend
Asthma/ Wheeze/ Difficulty Breathing no trend
Gastrointestinal no trend
Gastroenteritis decreasing
Cardiac no trend
Myocardial Ischaemia  no trend
Meningitis no trend
Heat /sunstroke no trend

AE=E: PHE. (2017d). Emergency department bulletin: 27 July 2017 week 29. Syndromic surveillance system.

[O8 4-14] H=22o| 224 S5 ZA MA F 9| 21 oA|(2)(2MESE57|HY)

8: Acute Respiratory 1
Infection.

Daily percentage of all
attendances recorded as
acute respiratory
infection attendances
across the EDSSS
network.

=

<]

=

Includes 20/35 EDs.

o

=

% of attendances (those with diagnosis coding)
™

"

0 i A A 1 : i :
24/07/16  21/0816 18/09M16 16/10M16 131116 111216 08/0117 05/0217 0510317 02/04/17 3000417 28/05M17 25006117 Z23/07THT7

AE2: PHE. (2017d). Emergency department bulletin: 27 July 2017 week 29. Syndromic surveillance system.
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Elements of Vulnerability to Climate Change
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Figure 9.9. A variety of factors can increase the vulnerability of a specific demographic group to health effects due to climate change.
For example, older adults are more vulnerable to heat stress because their bodies are less able to regulate their temperature. Overall
population growth is projected to continue to at least 2050, with older adults comprising an increasing proportion of the population.
Eimilarly, there are an increasing number of people who are obese and have diabetes, heart disease, or asthma, which makes
them more vulnerable to a range of climate-related health impacts. Their numbers are also rising. The poor are less able to afford
the kinds of measures that can protect them from and treat them for various health impacts. (Data from CDC; Health E-Stat; U.5.
[Fensus Bureau 2010, 2012; and Akinbami et al. 2011™).

AFE: Luber, GK et al. (2014). Ch. 9: Human Health. Climate Change Impacts in the United States: The Third
National Climate Assessment.
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25) CDC 7]1%-¢} A% &9 o] A.
https://www.cdc.gov/climateandhealth/about.htm

26) CDC 7]1%-¢} A% &9 olA]: 75 F&.
https://www.cdc.gov/climateandhealth/core_functions.htm
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ZA7 A Ls 3
X K[GAE| B 7|28 OIE-FHYE FoHT|2EE |8 T EKthe Building Resilience
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SHER 2™ 201 ZA|
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Factor Surveillance
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A}Z: CDC National Center for Environmental Health. Assessing Health Vulnerability to Climate Change-A
guide for Health Departments.
(https://wmw.cdc.gov/cl imateancheal th/pubs/AssessingHeal thVulnerabi | i tytoCl imateChange. pdf)




3. A Zitet Y aflof st S dE
- SAH™(Census Bureau), X|&3t ZAKUnited States Geological Survey) E=ZuW-&1}
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(overlay analysis), SZt2|F=4(spatial regression).
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A3 g3 AT =+ Qe Arde AT
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A, ojgh, SA 243 HEYYS B,
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O7%9 AF z2aWe] Q9 7|5 $ATH &5 B 7|53 o] 17 ol o
3 A= e A5 EE FEF5 AW 93, W DA 4 2 A, 293P Es
G, o8 ARl BFH BAANA AL 5 /TS 0Gd )
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— 53] 7|&Wsle] 1Ak FEs B4 dRshe A2 22 AHY 844 8- a3

T} (Division of Environmental Hazards and Health Effects)' &7 3FH 7 33 Y E
A (Environmental Public Health Tracking Network)’ ol A HZ&H o 2 A3}l U

rigt

(2) 83 F=H7A FF Y EY=A(Environmental Public Health Tracking



Network)

] 7§.827)28)

OZHAgEY 77 S4RANH ] 43 S G FEFHANA=8E 58 F
AUEYZE F538 &7 dHolHe 1 dol’HE 4, AA(E), &4, vjZ3t=
7152 T35 A=
- 373 FTRA FHUENIE FHF 209 AHH o7 AAH AGEAZREY =7}

£ H3sly] A8 Bd AR HolHE -t S HHe= 9

— 4% 3874 17 A A A (Environmental Health Surveillance) 715 S =34 3laL 9o
W, $3H Ao DI TFE oA-43tst] g BA AAE FY5a Hrets
o v T3

L 373 F3Rd 54 UES A 752930

O8F 5 4 UEAIs AN-FAVAHFZNY F3d 137 2 &4 Zok9
Azt HelHE QAT G2 d4 AAL.

- AT FTRA B4 s VR AT M EAACRY = e CDC 7+ A, 98
HFoEY, FALER TR 27 2 7le A)et BEALE Y EA(H ol E
A&, ) 7R X9 CDC 874 3R 74 MES A, F45 54 YEH=A 5)7F
T8 o2 A AAZ F5E.

O8% g5 4 YEYAE Fall o3 248 Aue 8744 S8zt 17l ==
= FFE oldfista olo] H&st= 2R E8&H

2F 2 (Detect) 2h-S(Respond) H 35 (Protect)

o YUMEO|X| A2 AR H| | o QIS E= dZ o 2H | . [T i SME
AAH 2y ol(BEY) o BEZE EAMzstn ¥ HAlR
EXGh IFHES mofgh « HOt YESE, HojH 4

o OZE =E HLEHMO | o 2HAZMH|A HISAHO|A o (ZA 7Igh <A ZF¥ut
T2 F4. oE FEE Mo, el M NLE S 2EH 9

. 28 =E AR KHAME HZE2o] B sie] Hages gaAalg.

24e gz o 2EH QSiERRH XA
3§ B3| et A"e
TELD e Fote.

AZ: CC. (A= Ol&d).

National Environmental Public Health Tracking Program Strategic Plan 2016-2020.

https://www.cdc.gov/nceh/tracking/pdfs/CDC_EPH_Tracking_Program_2016-2020_Strategic_Plan_508.pdf

FRA 34 YEYa 27 Holx.
TZzEA =24 YEYI E oA,

27) CDC %7
28) CDC &7

L=
R
3L

https://ephtracking.cdc.gov/showClimateChangeLanding.action

29) CDC 374 52 d 3 EA: =233 47,
https://www.cdc.gov/nceh/tracking/projects/home.htm

30) CDC 374 FeHd =4 yEYZ: 7|$Hst A1 &,
https://ephtracking.cdc.gov/showClimateChangelndicators

https://www.cdc.gov/climateandhealth/tools.htm
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Disclaimer
[ National Environmental Public Health Tracking Network
X @ b
XT STRESS HOSPITALIZATIONS | AGE-ADJUSTED RATE OF HOSPITALIZATIONS FOR HEAT STRESS PER 100,000 ®
» | 2016 v | Female i (Y AsoUT DATA
Uplease ciick the link for important details about the ICD-9-CM t0 ICD-10-CI conversion in 2015 and how to interpret [Please click the fink for mportant detais about the ICD-5-CM to ICD-10-CM conversion in 2015 and how to interpret
these data. _ADDITIONAL DETAILS. | these data.  ADDITIONAL DETAILS.
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AE: (DC eHd SEEA FH HESA: X& 2.
https://ephtracking.cdc.gov/DataExplorer /index.htm|?c=15&i=888m=-1#/

op, v F AP E 329 9] 3 (CSTE)
O 715wt 84 A4 A& N

O\ F 2R Aek213 9] 3] (CSTE: Council of State and Territorial Epidemiologist)
A= 20043 AT TAE g 374 1% A E(Environmental Health Indicators)
NS Ex3=2 FHAFE 874 A7 AE 35 Y3 (SEHIC: State Environmental

Health Indicators Collaborative)& 43 &}.33)

31 CDC 874 sz 4 e A% o4,

https://ephtracking.cdc.gov/showClimateChangelndicators
32) CDC 374 ¥eHd =4 EYA: Ax &4,

https://ephtracking.cdc.gov/showlIndicatorPages
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37) CSTE(2017). Syndromic Surveillance Climate and Health Guidance Document

36) CSTE

https://cdn.ymaws.com/www.cste.org/resource/resmgr/pdfs/pdfs2/Syndromic_surveillance_clima.pdf
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Figure 1. Emergency department visits for heat-related illness and daily maximum heat index (RDU airport), 5/1/17
to 5/27/17, North Carolina.

Statewide Heat-Related Emergency Department Visits and
Maximum Heat Index
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Figure 2. Emergency department visits for heat-related illness by age group, 5/1/17 to 5/27/17, North Carolina.

Statewide Heat-Related Emergency Department Visits by Age Group, 2017
Source: NG DETECT Dats
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A& CSTE(2017). Syndromic Surveillance Climate and Health Guidance Document.
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A (Environmental Protection Agency, EPA)& 713 ¥ 3}7} 87
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38) EPA &#|o]x]: 7% 3 dH EPA 4+
https://archive.epa.gov/epa/climatechange/what-epa-doing—about-climate-change.html
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AE: EPA. (2016). Climate Change Indicators in the United States 2016.

39) EPA 2016W % 7|SwWsl B 3A,

https://www.epa.gov/sites/production/files/2016-08/documents/climate_indicators_2016.pdf
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O MYyt A= 72238 A (Clean Growth) 3} 713 3lo] 3k Ty JdJFE YEom
247t W &S Fola, 7| FH st A&-5tr] 9% %, %
S olE F UAEE A, 4, A A okl 2 A g
— o2 98 7ite] Environment and Climate Change Canada, Health Canada,

Innovation, Science and Economic Development Canada, Natural Resources Canada,

Transport Canada, Indigenous and Northern Affairs Canada, Department of Finance

Canada®} & AF7|FNA st =

O7Zt g, AR G99 971§ /48 953, Avd i 9
s A, A BA S 3 =3k, ARE AZS 93 v

Oo] ZHIdY=aY 4 242 D &4 = 712 374 (Pricing Carbon Pollution), @
A5 B2 715 Y2 (Complementary Action to Reduce Emissions), @ #-3-3} 3]

%t (Building Adaptation and Climate Resilience), @ 7] 33+ 7|3} 4 81
2+2] (Clean Technology, Innovation, and Jobs), ® & 71291 Fw3F B 31 (Report
regularly and transparently), ® ¥F7E52] #2](Rights of Indigenous People)E WA

40) Environment and Climate Change Canada. (2016). Pan-Canadian Framework on Clean Growth
and Climate Change : Canada’s plan to address climate change and grow the economy.
http://publications.gc.ca/collections/collection_2017/eccc/End—-294-2016-eng.pdf
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O 7ZiUthE 19984 A AA L (Natural Resources Canada)ol] ‘7]3#H3} J3F 2 &
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-fCanada Country Study: Climate Impacts and Adaptation;(1998)

-TClimate Change Impact and Adaptation;(2004)

-TFrom Impacts to Adaptation: Canada in a Changing Climate;(2008)

-fCanada in a Changing Climate: Sector Perspectives on Impacts and Adaptation;
(2014)

-TCanada’s Marine Coasts in a Changing Climate;(2016)

-TClimate Risks & Adaptation Practices for the Canadian Transportation Sector

20164(2017)

O 2008 ¥7F3  "From Impacts to Adaptation: Canada in a Changing Climate; X
IAM9 AS, AE7F YA L AT AAES HE O Z Ayt X 9dE V|3 st H
kAo thell H 7183 S (Lemmen, Warren, Lacroix, & Bush, 2008).

O 201439 ¥7+3t  Canada in a Changing Climate: Sector Perspectives on Impacts
and Adaptationy oA = 20083 RIAME HUo|ESIY JIgE 7|5 W3] gk}
2 -g wkete] sl A AR (Warren, & Lemmen, 2014).
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A2 Warren, F. J., & Lemmen, D. S. (2014). Canada in a changing climate: Sector perspectives on impacts and
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PublicHealth
Heat vulnerability index by
census tract (general population) g Bmﬂc’w"f?'m' . R’gmnmm’_d_
< Data sources; ity of Toronto; GSDS; Statistics Canads;
Lowr n-residential L InteliHealth, NRCan
Lowe-Medium Aald Hed d & (see full report for scurce files, hicenses, and restrictions)
Published: 12/2010
I medium Highway Prepared by. Toronte Public Health
Contact Toronto Health Connection
P Medium-High —— Maior street 012 4km bk il A
B Hion | Telephone. 416-336-T600

AtZ: Warren, F. J., & Lemmen, D. S. (2014). Canada in a changing climate: Sector perspectives on impacts and

adaptation.
o Agw okt Aol 53 Peke] J1Eustel e Ak F/HIE 5
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2t
o HopE e =X TH Al
- ol o3 AN BIHATIE MalsE S
. 238 Ll 7 Y
. NHE AT 2F Al
. BHYN AF0| iy UIZY B0t
=9l - NZHE, QIXIH, B2 Fof
- UHYT 05y T
- arol FHEO| J|ursh A% F PN Che Aolg Q4 S
R ERL!
- AEE 1y
- ol T F%MS BIHATIE MelsE S
. NHES B Y w37
P . IR 2cHC 7|20 O &2 FP WEH M 45
. NUEY 37 27ts
N E RN
- SEX0) o|EHY




o HopE e S H Al
- NES oYY 2SS B 4 U= M Aol £F
AREIE AR JHOl | - MhEeH 2ob NS Fof Cft B2 YA
- HASS - 70| 2MHIAQ AREIMHIAO] ChSH BRY T
e - BEN =EESALE 0l0j7 0] TB0| AT )0l F7t
- S0l - g2 3292 358
- ARl DY

AZ: Warren, F. J., & Lemmen, D. S. (2014). Canada in a changing climate: Sector perspectives on impacts and
adaptation.

Z}. AUt 4 B AE (Health Canada)

] 784D

O MU A9 AR/ FHsl7} o BA Age] JFe nALAd g A4
ZYA717] Al el ATA D FAARARNS T AL YL
- FAHoRE J1Fustel e AZ AT W ols) Zu), ATl o3 ARG
B7h, sl he A 4L, A4, A7 Ane} B °

OF8 Us

— AARAR) 715 M3 HokA H7H2008d BaA) WS ¥to g syt AR A
X 3l Human Health in a Changing Climate: A Canadian Assessment of
Vulnerabilities and Adaptive Capacityy & 53] 3 7] &, 2495, AFAA <} #HH 7]
S stof g Ax)e} vl AFFEFY MY} FEE IS (Seguin et al., 2008).

— oy 7]1EWslel FHAFE FHrl 7lo]l= = ‘Methods of Assessing Human Health
Vulnerability and Public Health Adaptation to Climate Change(2003)'S ] &lale] &
23H(Seguin et al., 2008).

41) Health Canada &3 °]A.
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/climate-chang
e—health.html
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1. Determine the scope of the assessment. ‘

|

2. Describe the current distribution and burden of climate-sensitive disease.

!
3. Identify and describe current strategies, policies and measures that reduce the

burden of climate-sensitive disease.

i
4. Review the health implications of potential impact of climate variability and

change on other sectors.

l
5. Estimate the future potential health impact using scenarios of future climate

change, population growth and other factors and describe the uncertainty.

!
6. Synthesize the results and draft a scientific assessment report.

l
7. Identify additional adaptation policies and measures to reduce potential negative

health effects, including procedures for evaluation after implementation.
A&: Kovats, R. S., Ebi, K., Menne, B., Campbell-Lendrum, D., Canziani, 0. F., Githeko, A., & Moreno, A. R.
(2003). Methods of assessing human health vulnerability and public health adaptation to climate
change. WHOHeal th Canada UNEPWMO.
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7}. Basic Priority Rating(Hanlon Method)
- 2HCe] 37| (Size of the problem) (A)

- &2 (Seriousness) (B)

s
(=]
o 2EZ(Severity)

o ZXA A (Economic loss)
o LCIE ALEOf CHEE P2k (Impact on others)

M Z1k(Effectiveness of Intervention) (C)

PEARL(D)

2 UBEN 43 Y| U k5 HE BHI| K8l HEY(Proprey),
.|

n\' S
Hn 0
oot =

= |
(Economics), =& (Acceptability), Xt& (Resources), 4 (Legality)=

(A+2B)C
3
A=z 1) A™M3|. (2015). A|GEA ZAH M MM ditHol| ot
T 15(1), 264-274.
2) Neiger BL et al. (2011). Basic priority setting in health promotion practice. Health Promotion
Practices, 12(2), 166-171.

e *BXE2 (A+2B)xC B2 x D 2 AHAtst

M3} Bto| 3
— [=] .

rot
Y
i
i
[
i
i1
It
Ao

AT

L}. Prioritizing Public Health Problems(CDC)

O Size of problem: Number or percentage of people affected by a health
condition in a particular area

O Seriousness of problem: Potential of a health problem to result in severe
disability or death

O Availability of current interventions: Are there evidence-based interventions or
promising practices to prevent or control this health problem?

O Economic or social impact : Monetary cost, societal cost
O Public health concern

O Political will to address issue

O Availability of resources

O Disease of international interest



O Equity

A= Centers for Disease Contro[CDC]. (2013). Prioritizing public health problems.

Ct. The Community Tool Box(The University of Kansas)

O The seriousness of the issue

O The frequency of the issue

O The cost of the issue to the community

O The feasibility of affecting the issue

O The resources needed to address the issue adequately

O The community’s perception of the issue’s importance

O The readiness of the community to recognize and address the issue
O The long-term impact of the issue

O The long-term benefit of your effort

O The fit of addressing the issue with your organization’s vision and mission

O The possibility of an intervention causing unintended negative consequences
AE: Fawcett S, et al.(2011) Some recommended practice areas for enhancing community health

improvement. Work Group for Community Health and Development. World Health Organization
Col laborating Centre, University of Kansas.

2l. = HM1x} CCRA F2 TII tid ¢ U8 7|
- FE9| F7|(Magnitude)
* Economic
* Environmental
* Social
- 7t (Likelihood)
7|12

- 72128 (Urgency)

A2 : Hames & Vardoulakis. (2012). Climate Change Risk Assessment for the Health Sector. London: Defra.
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D 71& 9 7] 29 (Subacute weather events)o] A AR vxE= o

ARI7|E} ZAAAY #H SFA B 3lgote] #A B4 (Basu et al., 2017)

— All mental disorder, psychosis(ZAI¥), neurotic disorders(A7A=) (ICD—9 code:
290—319, 290—299, 300-316) + AsI/AA(E9IS0—E959), Arsli/A<l I3
(E960—E969)

O A89: 2005~20139 v|= A T Yol 167 SF4 WHEA}

O 2%

— 5~10€ (warm season)oll A 71& 5.6 C &7 AA FA A3 =8l /A4F, 1017 Aaf/

Aol o2 Q3 ST W e 27t 4.8%, 5.8%, 7.9% Z7}ste Ao = Ve

2

— 11~4€(cold season)? A% 7| 5.6C 713 242 5.3%, 7.2%, 10.6% =713}
= ASE By,

% Change in Risk

Minimum Temperature Mean Temperature Maximum Temperature
Apparent Temperature Measure




Table 3. Percent Change in the Risk of Mental Health-Related Emergency Room Visits per 10°F (5.6°C) Increase in

Mean Apparent Temperature, by Season?, California, 2005-2013

Warm Season Cold Season
Outcome

No. of ER Visits % Change® 95% Cl No. of ER Visits % Change® 95% CI
Allmental disorders 115,962 4.8 3.6,6.0 103,980 5.3 4.0,6.7
Psychosis 32,959 2.9 0.7,5.2 29,853 3.9 1.6,6.3
Neurotic disorders 82,962 57 38,76 74,088 6.0 4.5 75
Suicide 168,596 58 45,71 153,882 7.2 57,88
Homicide 561,891 7.9 7.3,8.4 479,542 10.6 9.8 11.4

Abbreviations: Cl, confidence interval; ER, emergency room.
#Warm season: May—October; cold season: November—April.
® Percentchange in the risk of ER visits.

A=

Basu et

al. (2017).

Examining association between apparent

emergency room visits in California.

O 7] #Apak Aol #A 24 (Kim et al., 2016)

O A=A

o=

Q

=

5

A

A% APEAR o) &

temperature and mental

heal th-related

- $EyEte 712 4.7C Z71F A4 AFE A1 e] 6.8% S7HHIT 2.3TC 3719 A9 =

7.8%,

o -
YEL4.2C F71E AP = 4.5% S71H).
Percent change®
Region AT =C) (95% CI)
South Korea 4.7 - 6.8 [5.4,8.2]
Seoul 5.1 - 7.2[5.1,9.3]
Busan 4.0 e 7.6[45,.10.8]
Incheon 4.8 . A— 6.1[2.2,10.2]
Daegu 4.7 I - 1 55 [15,9.7]
Daejeon 4.9 : I - 1 9.1 [35, 15.0]
Gwanaju 46 —. 48[-1.0,109]
Japan 4.2 —.— 4.5[2.3,5.7]
Sapporo 4.8 | 3.6 [0.0, 7.3]
Sendai 21 Doy - ] 6.4[1.1,12.1]
Tokyo 39 F - i 461[2.9,6.4]
Magoya 4.2 e 2.71[-0.7,6.2]
Osaka a1 - 5.2 [2.4, 8.0]
Fukuoka 2.9 . —— 4.3[0.1,8.7]
Taiwan 23 i 7.8[5.0,10.8]
Taipei 286 t o 1 7.0[2.6,10.3]
Taichung 2.4 I > 8.6 [2.5, 14.0]
Kaohsiung 1.9 e | 9.0[4.8,13.3]
T T T T T
-5.0 o 50 10,0 15.0

Percent changes for temperature (%)




AE: Kim et al. (2016). Suicide and ambient temperature in East Asian Countries: A Time-stratified
case-crossover Analysis.

O 713 A Abdato] A B2 (Casas et al., 2017)

ﬁ%*%‘ff} =4 zlE 2 A e ZaE 23 AFH(ICD—10 code: X60—X84 1193
g].o

— PM109] A, 5~144 ob&3} 854 o] =lSollA #2138 OR# S H Y.

(a) PMyo
All Winter Spring Summer Autumn

||--|-|-ru-ur-uu.-uu.u-.--..----|1|
BQ'\Q‘»Q’E“};’:QSD bgk“ﬁ-eﬁbh-wﬁaﬁ QQ'\ A ,\*Q‘:QSB QQ’\Q'\'QQQS*‘E‘:J: 0“\°‘¥a5°>b§=u§ﬂ
Lag(day}
(b) Oy
All Winter Spring Summer Autumn
1.2

5 |psrssss piPIRET sEtRRi giiffq]

T I T
ITty i I I
0.9
Q Q!\'be§>§h“p QQ'NQ:LB%Q)D::DQ& QQI\QwQ'ﬁQ’(Q"’i!& QQ o 5‘5Q’>‘ QQNQWB:E.Q}Q‘)QS’
Lag (day)
(a) PM4q
Children Adolescents Adults Young elderly Elderly
(5 to 14 years old) (15to 19 years old) (20 to 64 years old) (B5 to 84 years old) (85 years old or more)
2.0
1.8
1.6
x
O 1.4
1.2 :[ } 1 ]

~ ~ ~
Q“ g""g“’q"‘g"g” qg\af\fq":“pg‘sgﬁ Q“\QWQ":Q.DQ‘JQh QQ q"’q"’q"q“q‘“ QQ ququjr-“‘:qsn

A2 Casas et al. (2017). Does air pollution trigger suicide? A case-crossover analysis of suicide deaths over
the life span.



@ =& 7188, 1A A8 F 2Ed- SFT(PTSD)O A=
VT Bt

O 7178 = Q1T 23 & 2EdL S5 (PTSD) Aol gk A+ 23S &
717878 el PTSD 2A3 o3 d#do] sleo] Hird(Neria et al,
2008).

O

ofN

AT A, ANHOE e 5o AT FPHYL.

) 73RS Q1% PTSD B4 t@ AFe] a8 o] A 2 st As) 2
3 PTSD WAl 2 o] & Alole] 7Izbeld, AN A& ©r1H Aoz AY
PTSD WA oluleh 471291 GFE 24 thge] TFsloF .

b

O Neria 5(2008)9] AFo|E AAAGI PTSD Ao thdlk 7|E9] ATE A A A
o2 n@sE, AA 43olM ol FLF AAAs ] el U S REH A &
947b4) chakat 712F $Qbe) Aldst PTSD WA o] 712 2431402,

Study Sample

Sample; N Timeframe* PTSD measure
(1stnamedauthor) type

1963 Vajont Landslide and Tidal Wave Flood Disaster, Northeast Italy—October 9, 1963

Survivors still living

Commu | in the disaster area Structured Clinical Interview for
(Favaroetal.,2004)** . 36 years
nity 36 years later; DSM-IV
N=39

=

983 Australian Bushfire, Southeastern Australia—February 16, 1983

Students from 6
primary schools in

(McFarlane, Commu ) 2, 8 and Parent and teacher symptom
) highly exposed
1987)t nity . 26 months scales
region; N=808 at 2
months

Firefighters highly
exposed to the

. 12-item General Health
(McFarlane, Respond| bushfire; N=469 at| 4, 11, and

Questionnaire; a half cutoff was

1989)t ers 4 months, 395 at | 29 months )
used to determine caseness
11 months, 337 at
29 months
Community sample 12-item General Health
(McFarlane, Respond o 4, 11, and . .
of firefighters Questionnaire; a half cutoff was
1988a)t ers 29 months )
exposed to the used to determine caseness
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Study Sample .
Sample; N Timeframe* PTSD measure
(1stnamedauthor) type
bushfire; N=314
Exposed firefighters 4 11 29
(McFarlane and | Respond| at risk (n=112) and| d,42, Diagnostic Interview Schedule,
an
Papay, 1992)t ers not at risk (n=35) based on DSM-III criteria
months
for PTSD; N=147
Exposed firefighters
(Spurrell and p. 9 4,11, 29, . . .
Respond| at risk (n=112) and Diagnostic Interview Schedule,
McFarlane, . and 42 L
ers not at risk (n=35) based on DSM-III criteria
1993)t months
for PTSD; N=147
Firefighters at risk
for PTSD based on
exposure, General 48 11 General Health Questionnaire,
(McFarlane, Respond Health 29' ,d ;12 Impact of Events Scale, structured
, an ) . . .
1988b)t ers Questionnaire h interviews, and the Diagnostic
months
scores, and Impact Interview
of Events Scale;
N=50
. BE L

2005 Hurricane Katrina, New Orleans, Louisiana—August 29, 2005

Adults hurricane 8 item version of Impact of
(Cokeretal.,2006)| Commu evacuees from 12 weeks Events Scale, with cutoffs of 13
* nity Houston shelters; and 24 indicating moderate and
N=88 severe symptom severity

Members of the
New Orleans Police

Respond Department Veterans Administration PTSD
(CDC, 2006)** . 7-13 weeks )
ers (n=912) and Fire checklist
Department

(n=525); N=1437

AFZ: Neria et al. (2008). Post-traumatic stress disorder following disasters: a systematic review.

Aol A== 7|AA S PTSD 24 3}

53] 71As e A71H0 9F =
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(2) AA7s

A s}

(7h Al BaA

O 71%¥st=z <

AHl g 53

AL ol (Kjellstrom et al.,

+Z(excessive heat exposure)ol] o
2016).

A (reduced human

3 oJAFZ 9l A} (clinical effects)

performance and work

- 549, A4 § ok = AEC] #H AT F8 o] #
Acute Heat stroke
—_— heat — disease and —_—
stroke death
Clinical
damage Disease and
et to organ Subacute premature death
et | | e [+ Fnclen > S| dmliln —
heat changes dioeaee Negative
exposure i e EARCSLIE impact on the
e-cglli.s:eas Y population
Prolonged time health status
for housework
Heat tasks (less time
stress Reduced ™ to care for —
physical dependents)
—_ activity
capacity » Reduced travel by
! | “active transport”
nﬁeerar;a Heat strain: or exercise
At psychological (increased l,
procuciion changes Diminished Increased obesity risk)
human accident
performance wmp- risk =—p Occupational and
capacity otherinjuries s Negative
impact on the
— community
Reduced —mmp Reduced work ey economy
work productivity and
capacity individual
economic output
(2016). Heat, Human performance, occupational health: A key issue for the

A=Z: Kjellstrom et al.

assessment of global climate change impacts.

O IPCC AR59IA =

lossE $HA 511 913 (Smith et al., 2014).
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LE MO HAtR(heat stroke)2 2 QB ARQY
E-ot M5 SAE FA FIO|2(heat exhaustion)
7|2to| AMEOl &4 ME MRS}, ME &4
2 SN AR QIgh &4
2/8E/8AHY; SOE, QX[A, Moty dE g
a8 8 3dME 24, ANA o, AFX| oto[2 ot A O|F; LB g4 mlsy

AFZ: Smith et al. (2014). Human Health: Impacts, Adaptation, and Co-Benefits.

- 58 =529 12 =57 =5, A8 BA 75 (cardiovascular stress)$] &
AE 3L s

29 Aol e AE2AL, AL B Ae) AL FHE Fol ALYFE *
%

— AX

q5 F3te Workload, job demand, work output, food habits, hydration habits, health
problem 5ol th3k AFo] E3}E o] L.

— A¥EAA BE =A35l7] st A7 XX E Resting Heart Rate(HRr), Peak Heart

Rate(HRp), Average Working Heart Rate(HRw), Sum of recovery heart
betas(SRHB), Net and Relative Cardiac Cost(NCC, RCC) 5.

- %7} A3
Parameters 28-30°C 31-33.5°C 35-36°C
Peak heart rates (HRp) (beats/min) 119+ 10.5 122 +9.5* 1324 11.5%=*
Sum of Recovery Heart Beats (SRHB) 493 +24.2 872 £21.3%* 1260 +16.9%*
Net cardiac cost (Beats) 951 +80.4 971 + 202 1,095 4 111%*
Relative cardiac cost (%) 74 +3.3 T8 £ 4.2% 81 + 5.7%
Mean values + SD; *p<0.05; **p<0.001.

136 —a35.369C Relationship between estimated WBGT
13 —=—31-335"C P
- v 20.00°C and hourly productivity
120 100
T 5 90 et
% " Working % 80 :‘: , “se® .y: weosr
8105 heart r: Recover -l e X
2w cartraies heanora‘;ez 2 7 \%.\ .Q"“»,,. 4 Hourl
: E v='sw*21?\'.-u?‘\\,‘, o Hours
i 2 e R2=0.96
T w Resting 2 I S Linear (Hour 1)
- heart rates £ o - Linear (Hour 5)
a0 /
5 40
Rest 3 6 9 12 15 18 21 24 Z I B/ F 40 6 25 26 27 28 29 30 31 32
Timein min Estimated WBGT, degr.C
AtZ: Sahu et al. (2013). Heat exposure, cardiovascular stress and work productivity in rice harvesters in

India: Implications for a climate change future.
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O Dunne et al.(2013)

— 71F W3} AU 0 E o] &35t & ~Ed ~(heat stress)E Q18 v =5 53 A

(reduction in labour capacity)

g #4392,

- 4 2Ef27F H4A & Uv] HUQA oA =% 5 #H(labour capacity, %)< o}

- 1E AGRA L F B shol=g

a3 o] FAHEYS (205039 2k 200 ENE

(threshold limit value)S ZF*%

&l

Qloll A A&
o

Ae =5 S0 FA A g

— heavy labour(350—500 kcal/hour), moderate labour(200—350 kcal/hour), light
labour( <200 kcal/hour) 2 F-&3}.

100
20
80
70
60
50
40
30
20

10

Labour capacity (annual min/max month; %)

o]

Reanalysis
— Historical

—— RCP 4.5
- —— RCP 8.5
100
= 80+
; 60 |
s 40}
3
< 20 r

o Heavy

2~ Mod./2
°© Light/4

O2-4 26 28 300 32

WBGT (°C)

34

1900 1950

2000 2050

Year

2100 2150 2200

A2 Dunne et al. (2013). Reductions in labour capacity from heat stress under climate warming.

- g 2Ef 29 =% 5 BAE oo AXH AtEe.
labour capacity = 100 - 25 X max(0, WBGT - 25)%°

O Zander et al.(2015)

— 3 FA 20133 201439 work absenteeism®} work performance 7+4of o3+ z}7]
By ARE B3 A3, 1209 655USDe] vlg-o] @At A
7b 2] AA A Hag $ag A3t 629 USDE UebgS(ols 35 AA GDPY
0.33~0.47%°l 3F3H).

S8 YERIL, o8 =

Work productivity and activity impairment (WPAI) AEX]& 7| &Fslo] -8
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4-17> =3 £&AD}

HE ciz 72 pal 9

Table 2 | Comparison of productivity loss estimates resulting from different causes.

Paid work days with lower productivity per affected person per year

Cause Country Presenteeism Absenteeism Reference

Chronic rhinosinusitis us 38.8 24.6 Rudmik et al.3®
Depression us 357 83 Stewart et al37
Migraine us 49 32 Burton et al.38
Migraine us 69.6 Osterhaus et al.3°
Migraine UK 4.5 2 Cull et al. 40

Heat Australia 10.0 4.4 This study

Paid work productivity loss per affected person per year (in US$)

Chronic rhinosinusitis us 8,150 Rudmik et al.3®
Back pain UK 5,870 Maniadakis and Gray?®
Migraine us 3,199-10,844* Serrano et al.*!
Migraine us 400 Edmeads et al.42
Social anxiety disorder Germany 9,200 Stuhldreher et al*3
Smoking us 1,807 Bunn et al.**
Insomnia us 1,863 Rosekind et al.#®
Insufficient sleep us 1,503 Rosekind et al.45
Heat Australia 931 This study™

References are provided in Supplementary Methods. *Depending on gender and age; fwith compensation adjustment (see Table 1).

AFZ: Zander et al. (2015).

Heat stress causes substantial labour productivity loss in Australia.

4-18> H2 Qlgt =z &4 A 29l
Response variable

Effects Days less productive %o-level of productivity loss Annual total productivity loss
Age Not significant Not significant Mot significant
Gender
Male 5 30 220
Female 4 30 119*
Proportion of time working outside
Low (less than 10%) 4 26 139%
Medium (up to 50%) 5 34 216
High (more than 50%) 5 322" 178**
Physical exertion while working
Low 3% 22* 108*
Medium 5 3 158%
High 43* 273"
Occupation
Cleric/administrative workers Pl 29 124
Community/personal service workers 5 39 136
Labourers 5 31 198
Machinery operator/drivers 5 35 389
Manager 3 26 184
Professionals 4 29 200
Sales workers 5 27 ne
Technicians/trades workers 5 3 295
State
Australian Capital Territory 3 25 131
New South Wales 4 34 202
MNorthern Territory 5 22 334
Queensland 5. 27 161
South Australia 5 39 246
Tasmania 2 18 Q0
Victoria 4 32 133
Western Australia 5 25 155
Annual total productivity loss is adjusted for compensation and in U5$. Significance codes: * =1%, ** =5%.

AFE: Zander et al. (2015). Heat stress causes substantial labour productivity loss in Australia.
-7 4 IMe @ =20 izt AeldQ] Rd S o] &3t =58 &4 sk vk
R, #d Aol e At B AEZAE F5) e AR E YA 2 £33
AAA v &S AL F A=
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O Work Productivity and Activity Impairment Questionnaire (WPAT)

— WPAI= A3 Q1 A% e &2 54 17 el 7]<1st= absenteeism(ZAZ o= ]l
g AT £4)F presenteeism(FFAAMA HA), L4 5 AdtE FHo=
7bet7] 1k 82 A7) B AE 0 2 TN E LS (Reilly, Zbrozek, & Dukes, 1993).

* WPAI-GH(General Health) 9} WPAI-SHP(Specific Health Problem)& &Alol 7}
e AL, FLE S o] &sHAIR GHe ArbAQ A% ”31 o & SHE SI=E
f7stal, SHP= 543 Ad4EAd ©E S7HE st= s a738t= 2tol7t A=,

- AwrHQ A dEek A4 g éll'irx]—t— gk o]

— 7| Qg =3 AN Y S5 TAe 54 A A2 wEete A% A
7 9
o A E 50, 5 UG FHE ZTHOE Q3 EAEYE'E HIE A =AY &
8 AAE (FHRHA) FHo 72 HUE 5
- AT =
o AREAZE Q3 2= A7 £4F (Percent work time missed due to problem):
Q2
Q2+ @4
o AREAZE Q3 HAA A3} (Percent impairment while working due to problem):
@
1
o AZEAZ Q3 AntFd ZEA LA A SH(Percent overall work impairment due to
Q2 Q2 Q5
X
problem) Q2+Q4+[(1 Q2+Q4) ]
o AZREAZ 13 = x5} (Percent activity impairment due to problem): ?06
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X 2= At0]| CHSH RRO|
= LIEFE)

SAY MR

Kim CT et al.(2015)
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- Heart Failure: 150

- Myocardial Infarction: 120-123

- Stroke, Cerebrovascular disease: 160-169

- Chronic ischemic heart disease: 105-109

- Sudden Death: 146

Respiratory System: J0O-J99

- Asthma: J45-J46

- COPD: J40-J44

- Pneumonia: J09-J22

Endocrine, nutritional, metabolic disease: EO0-E99

- Diabetes mellitus: E10-E14

Mental and behavioral disorders: FO0-F99

- Organic, including symptomatic, mental
disorders: FOO-F09

- Mental and behavioral disorders due to
psychoactive substance use: F10-F19

- Schizophrenia: F20

- Self-harm: X60-X84

Diseases of the digestive system: K00-K93

Diseases of the nervous system : G00-G99

Diseases of the genitourinary system: N0O-N99

Diseases of the blood and blood-forming organs
and certain disorders involving the immune
mechanism: D50-D89

1994~20031 A{RER} S MUREAE,

S AFD AR K k=l olX CHM T = .
Tl_)
N2 | 770 ZA| 1992~2010H ARY
- Non-external cause: A00-R99 = d | e (FAIZX| &S Gasparrini et al.(2015a)

M2 | At
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- All causes of mortality: AO0-U99 (AFLZ QIBH A
ot & 2|(v00-Y99 |2y 1994~2006 A2 X[ A}
- Cardiorespiratory-related mortality: 100-199, M2 | T SAY MIXZ(MEA]) | Ha J et al(2009)
J00-J99 GIATE: 65A 04 =2l

Cardiovascular-related mortality: 100-199

670 EA| 1992~2010F ApL
Xt

[
rto

Non-external cause: A00-R99 (FAIEIX] 24 Gaspartini et al.(2015b)

All causes of death except external causes: 20002007 MEXH(5~98

' [FIEEE o, 2ZAL W | SAY MTAR 771
AQO-RS9 & H2 U ¥ 2 | BAL ME, 84 2, | Son JY et al(2012)
Cardiovascular causes: 100-199 BXHUEL EAFOZ 9 | 4T CfF, TE 24
Respiratory causes: J00-J99

OISRl U]

[
rto

Hemorrhagic stroke death: 160-162 SAE MUREAME,

02 | 1992~2007'F AFYX Lim Y-H et al.(2013
- Ischemic stroke death: 163-166 - K&t QIH, O, F4h m al(2o13)
- All causes of death except external causes: 2000~2007'" MZA| AP
A00-R99 A2 | FIYEE oY D8 W o
' ' ' ALREZ(MZA]) | Son J-Y et al.(2013
- Cardiovascular causes: 100-199 M2 | & $F0| ¥2 ©ot gl SAE AFBRIZ(IZAD | Son al(20L3)
- Respiratory causes: J00-J99 CIEON))
1996~2000'4, 2008~2012'F
- Total deaths (except for deaths caused by
id 00-Y99 Na
acci 'ents (VOO- : ) 12 | [FUEICE 75M O 18 | EAE AJUXE Heo S et al.(2016)
- Cardiovascular diseases: 100-199 AZQ| LbO XIC} 227t
L | == HJ E_I_;E El’

Respiratory diseases: JOO-J99 ==X} cluster D2 X| )]

Non-accidental deaths: A00-U99 1991~2012 AFX}
Cardiovascular diseases:; 100-199 (F| LRI BMHBA0| LIEL
Respiratory diseases: J30-J98 L= LHREAL CHEA)

SAY MEXRAME,

24

[
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Lee WK et al.(2016)
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A 1993~2012F ME K| 65
- SiE YRSl ofsh AFY: 120-125 S| Ml oolA AfRE "
_ SRS oS AMTE 160-169 = ;':|0th|:}. ;‘6&_7‘_}KI-‘-|.O S | A MERRAMEA) | ZYL| S(2015)
T 2 HYol o 2 g
5 SIO KBl mE S
Hemorrhagic stroke(E®MT|EF): 160 + 161 A= °|-__|SoH HO_MLhOI'—J .
- Subarachnoid hemorrhage(XIF25HEE): 160  T& | 20M 0|4 da7 HF &t %;iln;cr;r_%g)m;;rf ® | Han MH et al2016)
- Intracerebral hemorrhage('t|LIZ&): 161 =) IS
ge( | HEE) BA K| AEZ
Stroke(!|Z&): 161 + 163 A= StorTysrme el sixt
- Ischemic stroke: 163('=|ZAH) T2 | 194 0|4 LEF S} ;é Tew = Han M-H et al.(2015)
- Intracerebral hemorrhage: 161 o=y
P
Acute myocardial infarction 71'3 ol HiE = The Korga Acute )
EVREPY TE | YY EE =X Myocardial Infarction Lee JH et al.(2009)
fre=y Registry (KAMIR)
He eHE oAt
. = OtXIEJ. M Ml O|AF
Al|sig | Ischemic stroke e (Tln_' = L 01‘2' 65X |f' OISICHSHmME Y Sk}
22 S h == o | HIZH oM F2 1t 1d Hong Y-C et al.(2003)
Az} GlEd =ES) X of nmmAgEa= oo | M=
== 2, NEHAHEYET A2
AHO| Fokgh
Acute myocardial infarction necy . [ Korea WF)rklng Group of
EVREPY xe KorMI registry S5 2k} Myocardial Infarction Lee S et al.(2014)
(KorMI) Gi[O|E{
o | EE Y Bt oA ST
Cardiovascular disease(t &2HE2h: 100-199 ;a; [FIHEEE o dTH Eeh, ,H_I—:L;l_; =" Son J-Y et al.(2014)
C | He @ dumEsy |
ol 19| Bhx}
- Acute myocardial infarction (243&l2ZM e o= HE = ZoHzES I
D104 1219 cree o | CHORTER oy 7sM oly, | o n 2T kwon BY et al.(2015)
' W2 SES, EAl AFE) ©
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- Hypertensive disease: 110-113 oA ST
- Cerebrovascular disease: 160-169 iz T Yoon S-J et al.(2014)
- Ischemic heart disease: 120-125 <
- 1100 - 199.0(=2HA| 82| EHgh _ InHzESD TE7H FIRh oA
- MsEE Ta R dome T |-3toR ¥R
- YR, MR, 555, 18, 1183, £ cmemrzmy | CEE 42245
O SIAIZ Al ZAAM= T OEENEEEEE = X—|I|(**) =IoN3
—|1._ =N=K) N (NEDIS)Il'E T =)
- ZjgE ME Ve gatdsto2 E MR EA SEAECHY S|t
- L[EE0 2% HEEl HBME E2 - B S|
_sfy ymgoz ozt Y 12 oot 28
293xstioz Qs 254
- Heat stroke: = Z&2H ZHA| H| A4 heat strokeS RN
I AZ A2 B0 9O, heat stroke EHA} FLREE 7| M ESK}, £
oy . IR = Zng| e 2| K T
L H|20| AM 38E O|AO|THA FAl ArEjof| neuropsychiatric ~ disorder SEHRET A A | Kim SH et ol Q019
O|&0| Ue 4= HolE. (FOO-F48, F70-F79, G20-G26)
7t folst atEd 2
symsioz oist 834
Heat-related illness: T67 2E SIRKEAl HA =22
(1) & | - 3t &7 heat syncope, heat edema, heat 112 | BHAh 22|28 ZA| A | Na W et al.(2013)
o &I} cramp, heat exhaustion, heat stroke (FUTE o, 65M Ol
E3))
2003~2011H AtO| & & | FUHLEHST
oA ElS}| e K20
24 Aok 167 12 soz gafolz ojg sk | BAXtE f==0| S (2016)
- A T670
- AL TE71
- SFH: T672 Zojoz oa ooyxs; | - 0168 ZHOR Ot
- YT T673, T674, T675 ae T SET | 2gms A g
- G2 1677 - L]

7|Et T678(7|EF & Sl Hl9|
o & gl Hlo| Agh

Azh, Te79 A MIEH
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- ZOIAHZEHSZCH

N X~ A=
- T67.0 — T67.9(8 W Hlo| I i Eixgr ZEA| KA
- 2QE(EA, I, AnZ S0z o ae s semprammy | S/t ARt o
Al,ljl-xl, N KIQ}Il, %EI_AE' LH%I'» _)'\_ - 3I:|2._I'I|'|_EQEO
' (NEDIS)ALZ
- AFLSIQIR}E
- M XMH2F: T68
- BMY 54 133
- ZE DA S4 T34 2016 SHIIZ Qlst
|=||-A‘| A HO| AL [<lam olsh St AS ] o
i Cef MAHIES A T35 e stot2 oloh s A st Sl2HElSt Aln sgt
o) st | - HSE K2Z 1690 YAl HA ot

YRt | - S8 Te0l
7|Et BAlE MotEl 259 Sk 1698
- 7Bt SM=F2| MotEl 2E9| I T699

- A=

X-|X1| o= X-|"'|-E| 250| 7|E|- e:}<13 XCj:TLIl’E
- Te8 S) — T69(A1o 3%) ) o}EHKIg} 7|'A| X1|71|
- SRALSHA2F, B4 5)0= olst 34 U ptalniiy HE27 Fiot oA

- 23R 2™ e at
(NEDIS) At=
- AF2tQIolXtE

oAb 5, AMYRL o, ESHA;

nk=s HAo=z Qs 224l gt8 | SASIXI X2 2t

T Al 4, L OHEZ o (=} .
12 )45 e SR} (NEDIS) X2 K'im J et al.(2014)
Asthma: J45, J46

D271 X | Selected respiratory disease 9| ol six}

ol = . o HE T

27| | - aoup s L, | FIOEE: oMK Ngh, | FeHEHBH

=2 - pneumonia: J18 e Mo NS 7 U | HAXE Son J-Y et al.(2014)

bronchiolitis: J20
- respiratory infection including bronchitis: J21
- COPD: J40-J42

27| =
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- asthma: J44-J46
- pneumonitis: J67
71|xé| 7|'o“o§ HQl ol9 xlg= '=":|'I|-H1°.l 7|-5 NS
7 = 5._ B— o HTE - = o o= B = O..._Ix =
HATTS
. ZojAzidsioc
CETE= R
HAL Jas-)46 T2 | (RO A0 TS R | 1 oy Z2d Seo13)
oo SIECESEPNIN)) B Lo
HA O —_ ™ X|_E
- Jo0~J32(25AIS2l Eeh
- BRI} RSHIO[ZA, HY, BT D .
& 27|, 24 s 5 sglAsoR ol SEUERESE | oo 2ot o
OI:I‘?'Jxl' 4\_ O—TI-I[E | y X l_;f7|' xﬂl; —||_-“:H !
o _ LaO5IXIKI2XM-dO _ X7} o|74 A& o
- D|NBIX| SEot SEI|RgHRe| o|87|F 018 SSRATEBRE AN ATE s
- 1200~21.9(CtE TN, X|2m|Eal) (NEDIS) Atz {27 |2&Kte| o[
L85.0 L85.9 7|} £ﬁ|0| H|S - 7|48 K= 2| pB =
v oy e 5 S - 7|EF ZAl M xR
- HA| ofEm| mHe, Ya27| Blg, WY e
27| &
Urolithiasis = =
- Calculus of kidney: N200 AR {55@;%{?% oet S=d
- : g | o= = 74 eielo] 23A X
Eallcullus o: IL(J';eter. Nfr(?l ST j; (H|2FEIEE GIAT} 60A| D[Rt 47| Helo| 324 K& | Lee SY et al(2016)
- Calculus of kidney with calculus of ureter: BE | Ly
AR QIH| | Urinary calculus, unspecified: N209 =)
| o e o MO ChER S
Prostatitis-like symptom 20M| SAEHH X[) B AHZAL CHARD Ku JH et al.(2001)
Sy sas
~ AMAIAHE XS *]
- NOO~N99(H| A Al A S 0| Azh JTAE M2} FoF o7
- @2ZEM, SHAEE 5 _s3Enmeymy | et AReK
(NEDIS) At=
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ol R R pae Flcte) meme S e 288 A= ==
i7H 221 GRIoFRIEh
I AMEION QU THK R
- The first manic episode of bipolar affective A& (i|_|ot;|0|:y.H HA‘I01|A-|D|L o1 | TECHSHE QrotE el
disorder: 4 HETOH BRI R WM 2 TR | LS uisiof oimao) | TR0 BT MR Lee HJ et al2002)
jA = oHo ol oo == DS
olm A AT LtEFh =
- Seasonality: AI&C| HESO| w2t LIELH= 742 A2
9l 7|—E-ﬂ}-‘o'oH%E9—| EI_()T - j—Er' 18~60M| 2t ARl 552F | XM ZAf Baek JH et al.(2015)
HATY
HAIZAZ H27t ’MIek oA
_ 2ojpzgsiac - 7t oz Al JA
e nEst Was =
- F20~F99 S
N THF CHEH A|AED L
- F30~F39(Mood[affective]disorders) - SgERIEEE Y U o O4H_|._ L_I A|7-|7H+
< Ataratz X|2 Al~Ro| DB 2
© 2jef X|HE 22| Al
~8 2ot 97
o - - FHL B
MHIZIS | - RO~REIEAITA W M) i_—rqé °
X5t - oEAA HekEs|, 2ES), LRUERES ) QJWW oxmny | o/t Mgl
- 2tAE 20| FEE[ofof g e
(NEDIS) Atz
M| AFSEX} CHAE
- Died from external causes such as lightning, landslides, *|1|txll-|:c;. |I-_I-A|1|Oio-| orof, | SAE AILRCIEH |
and floods: X330-X389 (et = S8/8Y | nia Lee KE et al(20l)
o 0@} ZARRh
puIE=1R ot Qo] =
7| AFRHSH *lliié 7;6': <At QI &>
. = | O 22" | Drowning in a river -
BT HE At gl Drowning ot Victim Survey Reportef2| At 1671 AL EEE0)A]
e 5 <, g Inthe sea QX e Myung H-N & Jang J-Y.
el Drowning in a sunken vessel A|OFRICE 0L} AT it =82t Victim Survey
Drowning in a submerged house (;: _'_:dE: ,;)O = e Report AtE (201D
ni=ES
Drowning in an urban facility e ee
Structural collapse
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Electrocution
Lightning
Fall
Collision
Avalanche
Deterioration of disease by disaster
Landsilde
Other
- ZTRAZRHSE HE7L M2t oA
- X33.0-X39.9(AtH2| &of| &) ES RN = - b o4 Rapd
_QE AN AR BE - SZERREEET Need AssessmentS
(NEDIS) At2 Qe =A A 2R
_ WS (V|b'r|o vulnificus septicemia) SR ZEoE ZEA| K| N e e
) ih'ghe”zs': of HnEl B = - Hyme|es Na W et al.(2016)
- lyphoid fever SIK X Ztad ] ZHA| K[
- Paratyphoid fever 2 HEHEE EAlR
- Post-traumatic stress disorder: F431, FO1-F09, GO6-G98 i%{?ﬁé‘ﬂ@%'ﬂ Yoon S-J et (2014
o
o = ;
- (712 &3) Malaria S0z e aC
- (7|2 &3) Tsutsugamushi ) Yoon S-J et al.2014)
- (7|2 ) Dengue °
~ 1 Az S
2003~2010d HZEHAIZ 20|72t act
- &Y et2|ok B510, B518, B519 T oY Zat2(or 2zf of | ] axiz Mi==0| S(2014)
Aol R 2 K} <
olst XA : : SH A o
== - - HFRS (Hemorrhagic fever with renal syndrome, FHLE o) T
MEfAH Hz} S . QAN 7|F 4 Hol QI xX| LY SHEFHFO|RA, St 2001~20104 EE 2gae|=s Han SS 1.(2013
EE) . Oo T + =253 x &89 — —_— = HFRS §I‘X|‘ El‘lx"7|'0:“:ﬁ 7|_A|x|_E an et a-( )
EfHiO|2{A 2+, SHEFHIO|2{A RNA MYEE TG - cEEe =
- Agpp|Ey
N l.‘j 1 xg =20 [
- gkatz|of 2006~2011 =2t ZAIRIE Hwang S-M et al.(2016)

ZefZjor Y 20

- AR0|RARRO|
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W
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- atz|of 1993~20114 2}2[of BkX} | ZA|XIE Linthicum K et al.(2014)
- 0| ZAIRtE
_ 2013 Y 2y Ao ot | AHAZ[EE Diseases
- UEE BN @@= 22 07 Z24gdy iéﬁk = - J J-H et al.(2015
Sf 82 2HEEs-52 o 292 ) Xt Web Statistics System ang a.(2015)
2001~20094E == F Zata
_ Alolg atatajof of st T =etel A28 ZAXIRE | Kim Y-M et al.(2012)

2005~20074 LE|2|O}F Ehid
N;

FHUREE Al ST
X7t Se XYM o 2 ©
2 Zat2|of EhXt HhA
2001~20104 SO HiMst
DMz g Z2t2|oF 2R}
- ete(ot FIHEE: = oM A = | 22T DARE | HHE 52019
Azt 218 x|S0 ZEt2|
Of 2l = LtEt:h
2001~20143 2hatst

b
ZHx|of 2atz|of Sx

GlRE: = B8O 52| Lo L. . -
X|CI0fA] BHO| SHAHBIIT M| EE ZAKtR ZINE ' 382(2017)
BXF EA| K| oA Bto| &

&= M)

- 22}2|0}: B50, B500, B508, B509, B510, B518, B519, B520,

AlSN
B528, B529, B53, B530, B531, B538, B54 S(20Lh

T
1

F

3 ot
L

- 2|0t

HIE EEILDA| Sh}

oA (HoFRIEE Tioi2io] mojnl | MWumelms 294 S0
EEITAS 60K OJ4 =9I, OFRZS0| | HYHYEY ST

k2 40~50CH)
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2001~20094E E k&l Q8N
=Yg "HEADLRZ 2K}
oAz of (F LT HIZA| X[ S0j|Af
e ams 20| W 59019 BAb | WHT2ILE UMK | Joshi P et alQ017)
SR Ktofl A HO| 2, oA
G| 2HM 60~6OM[Of A Bt
0| 2y
- A 2E Z4ed
M A|AH
- A 2E Z4ed
Lolol o 1993~2005 E =l Z2tE| OEJ; - T Eee
- Al akata|of of Xt e 53 X7 Han E-T et al.(2006)
= - WHO/OCHA/UN
A2E0 Ul A
mteh
- - ZUALEAHSZE
- A2~A99(EX|S= Of7i2| Hfo[2{AE Bl Ho[2{ A=Y N
A (=}
=) - 23BXRI g™ Eat
- watalol, mEISAIS, HEY 0T S e C | mest et o
- 2Lt Ad=oME 2% Oi7f 2#o| SA0| £|o{of 2E 2ARIZ
_6|- - o g
= - AMRLE
_ . 2013 9 Z+ e M 3t | EHAZ|2E Diseases
UEF BHY ZAHE0N.AE o7y Z2EY =3h Xt Heo BBo VEV:b Statis;i_cs System Jang J-H et al.(2015)
- (7|2 &) Diarrhoea: A00, A01, A03-A04 2oz s Do
- (712 &) Cholera: A06-A09 o Yoon S-J et al.(2014)
A O| AL Al ) SEmYN =]
7;_;7; - (71 &) Salmonellosis
aom, - 2EHHIO|HAEAHAY Jatex STE, HYIZOIED | A0H0| 4 FAES | 7pHelc] A A0k}
OooOoo

eHI| o83t ZITh

2 Qs sA| O[3} LA}

[

A2t S(2003)

- Mlzd ASS dRde) IgHEele, et BlEe
2, EUIFA, 2|AHRZ[0F 2 AO|EXHA, HY
CHE, Hhadeis M@, A2t OfA|L|oF A2

Al

NEE

e
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2|E|7}, HEREEH MFY, HEZLHIEL, M2
A ARAEF|ICIR HEZ|HA SRAEFCR
BE2ls 449

- Ho|2{Aad AlS = 2, 2B}, OtAER FROIH L, A
o 2 B MG, AL Hio|g A A

- Other salmonella infections: A020, A028, A029

- Shigellosis: A030, A031, A032, A033, A038, A039

- Other bacterial intestinal infections: A040, A041, A042,
A043, A044, A045, A046

- Other bacterial foodborne intoxications: A050, AO051,
A052, A053, A054, A058, A059

- Amoebiasis: AOGQ ' ' HLESMAETHY 21=7 o1y
- Other protozoal intestinal diseases: A071, A072 A HAKR
- Viral and other specified intestinal infectious: A080, A081,
A082, A083, A084, A085
- Diarrhoea and gastroenteritis of presumed infectious
origin: A090, A099
- Other noninfective gastroenteritis and colitis: K521, K522,
K528, K529
A|Bo|otEOHHA]
- MBS LA UARIR 0|8) NS w g A 5009
]

7|E} AREEL ZHE: A020, A28, A029

- Mg O|Z&!: A030, A031, A032, A033, A038, A039
7|EF MliA ZHE: A040, A04L, A042, AD43, AD44, A4S,
A046

- 7|El AEYO Mad F5: A050, A051, A052, A053,
AO054, A058, A059

OtHHES: A060

- 7|t {Ed HX Hek A071, A072

HiO|2{A Sl 7|EF £ EE: A0S0, A0S, A082, A083,

AL EHNAET IR

AN E
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- dgdez = A X /IES: A0%0, A099
- 7|EF H|Z Y &Y e ChEE: K521, K522, K528, K529
- ZOIAHZEHSZCH
N HIAXIE
- A0O~ A09( saga oi;xmﬁ X oo H27t Mok oA
- 22, gEYPiEE, HEE_IES & _ (NEDIS) XI2 - 7F o)zt et 24
- #Ol’éé.:f%'%'i‘a CH&fol EIXCI>”* AlZ O0f7 Ilio?:.F g2 5 | 2E 2ARE el E{ﬂ‘%‘%ﬂd t
7 Aty 2 O CIE &= U=
SEANA gl w2t 0P CfE 4 %S e 2 %
- ARRE
NS
aad
- A0O~A0(ZZ A EEh
- ST, Hloj2iAN S0|Y, JRTY, SHEEAY - BRHYEHBC
oix o, IBRIURL AFE, 52, 2 HO[A, THES, Cf HxtE
':',é;f HET S - SERIEEEY | TE7L AR oA
- - dgez olsh ¢ (NEDIS)AtZ
- 4Ed et 2R0M 7 32 dggat 228 A0| - 45 dAR=R
2tH 2y Fee Hete et US
- Non-accidental AFREOITL(2000~2006 1)
- Respiratory mortality: J00-J98 GFIATTE od, 66M Ol | SAE AMYXZEMEAl) | Vi O et al.(2010)
- Cardiovascular mortality: 100-199 L))
Ar2$Q171(1999~2004 )
) o = EAHX™ AR MNM2A
7o Apa Non-accidental (Z|OFRIEH 654 O[AF 0I) SAE MUXLZ(MZAl) | Bae H et al(2009)
(Ol A AT - Non-accidental: VO1-Y89 |2
Q= oy = on 'aCC| ental: ‘ 412 Al.%l-0|_|__rl.(1995~19981rj) - -
= xE| - Respiratory mortality: J00-J98 (H|OHEICE 65 O|AF Ol) EAE AFUXRZE(MSA]) | Kwon H-J et al.(2002)
7l 28) - Cardiovascular mortality: 100-199 e °
- All causes of deaths AFQ174(1991~1995 ) Lee J-T et al.(1999)
=57 & 15| 0|8} OtE-HAE HAl | SUAZEEJT
; KA. 452 _
2|27 Asthma(T14): J45-)46 o19] %} Haxtz Lee J-T et al.(1999)
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o7y 2ol HY ST ZIEHY AHAC loich HLEN X2 =K
- XY AR 7| = e H7|ZHForced Expiratory | ATHE AXf FHY 2449,
Volume per second, FEV1) QIMESN AX| Bt 124 | RtA| Z=ARLR Kim JH et al.(2005)
- ZNHZY, Z[CHS7|2k(Forced Vital Capacity, FVC) 3
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