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1. Climate and Environmental crisis
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1. Env, Climate Crisis

Global surface temperature has increased by
1.1°C by 2011-2020 compared to 1850-1900
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1. Env, Climate Crisis

Risks are increasing with every increment of warming

a) High risks are now assessed to occur at lower global warming levels
risk is the potential for
adverse conseguences
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1. Env, Climate Crisis

Worldwide ambient air pollution accounts for

43 % of deaths

and disease from chronic obstructive
pulmonary disease

Worldwide ambient air pollution accounts for

24 % of deaths

from stroke

WHO GHO Home

Worldwide ambient air pollution accounts for

25 % of deaths

and disease from ischaemic heart disease

Worldwide ambient air pollution accounts for

17% of deaths

and disease from acute lower respiratory
infection
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1. Env, Climate Crisis

* Env, Climate crisis: How we Adapt?

Actions to reduce
Hazards

Examples include:
« Ecosystem-based measures

to reduce coastal flooding Vulnerability
» Mangroves to alleviate coastal

storm energy
= Water reservoirs to buffer

low-flows and water scarcity
Limits to Adaptation ‘

* E.g. physical, ecological, technological,
economic, political, institutional,
psychological, and/or socio-cultural

Actions to reduce
Vulnerability

Examples include:

» Social protection

» Livelihood diversification
* Insurance solutions

* Hazard-proof housing
and infrastructure

Actions to reduce
Exposure

Examples include:
* Coastal retreat and resettlement

* Risk sensitive land use planning

» Early warning systems and
evacuations




1. Env, Climate Crisis

e Alarming system (top->down)
e Climate shelter (accessibility?)

* Action plans for adaptation? — Our footprints (in Korea)
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1. Env, Climate Crisis

* Action plans for adaptation? — Our footprints (Top-down policy-based)
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1. Env, Climate Crisis

* New Challenge: Climate risk is comprehensive

2022

In Korea...




1. Env, Climate Crisis

* New Challenge: Climate risk is comprehensive

A kangaroo rushes past a burning house in Lake Conjola, Australia, Dec. 31 2019.

Matthew Abbott/The New York Times via Redux

[1/7] Residents look 05 being burnt down by wildfire in Gangneung, South Korea, April Tl, 2023. Yonhap/via
REUTERS Acquire Licensing Rights (7 >

Australia Canada and States Korea 4> X\




1. Env, Climate Crisis

* New Challenge: O, — the future hazard

Ground-level ozone concentration, change per year

(parts per billion, ppb)
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1. Env, Climate Crisis

* New Challenge: O, — the future hazard
* In Korea: O; has increased

Yearly O3_8H concentration

2018 019




2. Climate change and respiratory health




2. Climate change and respiratory health

please find evidence on climate change and respiratory health

Climate change has significant implications for respiratory health through various interconnected

pathways:
1. Air Quality Degradation

* Ozone Levels: Rising temperatures can enhance the formation of ground-level ozone, a key
component of smog. Elevated ozone concentrations are associated with diminished lung

function and heightened respiratory issues, including asthma exacerbations.

e Particulate Matter (PM): Increased frequency and intensity of wildfires, driven by climate
change, release fine particulate matter (PM2.5) into the atmosphere. These particles can
penetrate deep into the lungs, leading to respiratory diseases such as bronchitis and asthma.

Recent studies estimate that wildfire smoke may contribute to an additional 12,000 deaths

annually due to PM2.5 exposure.




2. Climate change and respiratory health

2. Allergen Proliferation

Longer growing seasons and higher atmospheric CO:z levels can boost pollen production,

intensifying allergic respiratory conditions like hay fever and asthma.

3. Mold Growth

Climate-induced extreme weather events, such as hurricanes and floods, create moist environments
conducive to mold proliferation. Exposure to mold spores can trigger respiratory issues, particularly

in individuals with asthma or compromised immune systems.
4. Spread of Fungal Diseases

Changing climate patterns are expanding the habitats of certain fungi, leading to increased cases of
respiratory infections. For instance, Valley fever, caused by inhaling fungal spores, has seen a rise in

cases, with climate conditions like droughts followed by intense rain fostering the growth and

spread of the fungus.




2. Climate change and respiratory health

People aged 0-6 years
People aged 7-19 years
People aged 20-34 years
People aged 35-49 years
People aged 50-64 years
People aged 65-74 years

Respiratory disease
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2. Climate change and respiratory health

People aged
0-6 years

People aged
7-19 years

People aged

20-34 years

People aged
35-49 years

People aged
50-64 years

Specific Diseases

Acute upper respiratory infections (J00-J06)

Other acute lower respiratory infections (J20-J22)

Other diseases of upper respiratory tract (J30-J39)

Chronic lower respiratory diseases (J40-J47)

Other diseases of pleura (J90-J94)

Mood [affective] disorders (F30-F39)

Neurotic, stress-related and somatoform disorders (F40-F48)

Ischemic heart diseases (120-125)

Organic, including symptomatic, mental disorders (F00-F09)
Lung diseases due to external agents (J60-J70)
Noninflammatory disorders of female genital tract (N8O-N98)

Schizophrenia, schizotypal and delusional disorders (F20-F29)

Disorders from psychoactive substance use (F10-F19)

# of Cases

115709
41025

5214

5845
3558
6191
4184
18022

2738
2760
2843
16467
14041

Odds Ratio (OR)

Disease
Endocrine disease
Mental disorder
Circulatory disease
Respiratory disease
Genitourinary disease

kM@, Seoyeong Ahn
Pusan National University,
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2. Climate change and respiratory health

Disease
Organic, including symptomatic, mental disorders (FO0-F09) 2738 @ Endocrine disease
, Mental disorder
Lung diseases due to external agents (J60-J70) 2760 0 @ Circulatory disease
Ps%c_’g le y:gfsd Noninflammatory disorders of female genital tract (N80-N98) 2843 o Respiratory disease
Schizophrenia, schizotypal and delusional disorders (F20-F29) 16467 @ Genitourinary disease
Disorders from psychoactive substance use (F10-F19) 14041
kM H, Seoyeong Ahn
Pusan National University,
SACHS D oMY B SIS
Schizophrenia, schizotypal and delusional disorders (F20-F29) 4268
Organic, including symptomatic, mental disorders (FO0-F09) 3447
People aged : : X
65-74 years Diseases of male genital organs (N40-N51) 3565 o
Metabolic disorders (E70-E90) 6818 3 3
Urolithiasis (N20-N23) 8442 o
Other and unspecified disorders of the circulatory system (195-199) 2794 o
Organic, including symptomatic, mental disorders (F00-F09) 19624
Acute upper respiratory infections (J00-J06) 2564
People aged : s
75+ years Lung diseases due to external agents (J60-J70) 16147
Pulmonary heart disease and diseases of pulmonary circulation (126-128) 5111 -
Metabolic disorders (E70-E90) 16613 L
Diseases of arteries, arterioles and capillaries (170-179) 8270 o ol




2. Climate change and respiratory health

Research

Rainfall events and daily mortality across 645 global locations: two stage time series

analysis

BMJ 2024 ;387 doi: https://doi.org/10.1136/bm|-2024-080944 (Published 09 October 2024)

Cite this as: BMJ 2024387080944
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2. Climate change and respiratory health
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2. Climate change and respiratory health

Critical resource disruptions—Intense rainfall can cause major disruptions to healthcare access. It might damage
infrastructure, leading to power outages and hindering essential medical services, both of which can particularly
affect clder people and those with chronic ilinesses, who often require consistent access to drugs and healthcare &
0 Intense rainfall can compromise water and food quality by allowing pathogenic microorganisms to reproduce and
spread,®! leading to diarrhoeal diseases, infections, and associated mortality 52 &3

Physiological effects—Increased humidity levels facilitate the growth of airborne pathogens,®* potentially
triggering allergic reactions and respiratory problems, particularly in vulnerable individuals.5® Rapid shifts in
atmospheric pressure can reduce the partial pressure of oxygen in the body,® 87 |eading to cardiovascular and
respiratory complications.®® Furthermore, major temperature fluctuations often accompanying rainfall days can
affect both respiratory and cardiovascular systems. 58

Indirect effects—Extreme rainfall can have profound effects on mental health, inducing stress and anxiety that may
exacerbate pre-existing mental health conditions®® and indirectly contributing to increased total mortality from
non-external causes. Overall, these pathways elucidate the complex associations between rainfall intensity and
health outcomes observed in our study. Moderate rainfall (PE5 <100%) shows protective effects, whereas intense
rainfall (PE7 =100%¢) leads to important harmful effects as negative factors accumulate. Supplementary analysis of
the five year return period threshold also corroborated these findings, showing a weaker protective effectand a
rapid transition to harmful impacts beyond 50% of the threshold rather than 100%; as seen with PE; (see
supplementary figure S7). Moreover, the rapid onset of these negative factors during extreme rainfall days
explained the observed lag pattern (see supplementary figure $2), with health effects most pronounced on the first

day and then gradually diminishing.
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3. Exposure data

* Large Environments Data
* Google Earth Engine

£

Climate

Surface Temperature

1%

Atmospheric Weather Cropland Other geophysical data

Climate and Weather Imagery Geophysical




3. Exposure data

* Large Environments Data
* Google Earth Engine

L

Satellite Imagery Your Algorithms Real World Applications

One of the most powerful and high-end cloud platform providing real-time geospatial datasets!!




3. Exposure data

* Large Environments Data
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3. Exposure data

* Large Environments Data: Real-time Data Base
* API 7|8t X} S 3}El Large B4 DB 15
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3. Exposure data
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3. Exposure data

* Large Environments Data

1 Overall Procedure To protect overfitting, 1) separating data to the
e e

included i modeling procedure !!

Train set

Predict set

!f o l v |
RF Trained
RF
i Model _.Q,_
80% of traiming
Monitoring GB H@ Trained %\E}
Stations GRB
( + predictors) 10-fold CV .
Parameter Q
id search .
NN E Trained “Predictions™
NN Monthly Averages
with 1 lom * 1 lom
+ Trained Spatial Resolution
— Ensemble Models
20% of
Monitoring
Stations
( + predictors)

Test set

Check Model Performance

Enzembhble
Prediction




3. Exposure data

* Large Environments Data

Seasonal PM2.5 Concentration

et i o | e

Figure3. Scasonal average PM, 5 concentrations with monitoring stations(upper) and
estimates of seasonal average PM, ; concentrations(lower)

kM, Seoyeong Ahn
Pusan National University,
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3. Exposure data

* Large Environments Data

Seasonal NO2 Concentration
=8 .
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3. Exposure data

* Large Environments Data

Rainfall Forecasting model using Multivariate LSTM

* Period: 2015~2023
« Data source: ERA5(Google Earth Engine), ASOS(KMA)

[ J = multivariate =
LSTM

Input Tensor Output Tensor

(length, 30 days, 51 features) with 93 grid (7 days, 1 prediction)

Comparison of True vs Predicted Values

* Test R-square: 0.8
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2. Big-data study
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4. NHIS cohort

* Big-health Data: A Z B X &
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4. NHIS cohort

« Big-health Data: A4 B X =&

CHA! HLBEEHIIUA A 2|z 202 HAHL=21 H2)

% LHE o, 9, AFXH, 21U 72, ASE 91 S AL AL ZHE M= gl Zofl, 2T EX o F S
Q

X7 DR ae  ommers o SEXF ZAKX| 7|HE SHAXLE HA

2. %I 2DB
3. AzZzpg  HadoE

o n
4, 2 oI: 7 tl' DB e CHAIRE7} Q27| 2o0ll 225101 12 52 WS Lheloll s Q27 |E10 = HE| QoFR01} s X2
é 24 Of2}_EIZ47|ZHM), KIZHD), SHH(K), F2(P) KEEOI CHS AL 2LHHS(T20), F ZLHSI(T30), ALHLISH(TAD), K F 2 S ALKILH
o4(T60)2] 1074 AlS ‘DBF' e
T2 o|ap BH7| *|3 it o}z
2Auh i (T20)
H=LHY (T30)

8L (T40)

in 1%\
F|EHE AL 5 E
2 &

(T60)




4. NHIS cohort

* Big-health Data: Z1Z
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4. NHIS cohort

* Nationwide Environmental Epidemiology Studies
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4. NHIS cohort

* Nationwide Environmental Epidemiology Studies

A, PM2s : 144 B NO:

Hazmrd E#lin
£

Haemrd Eatio
Hazard Ealio

T T T T T ] T
§ 1] i5 i8 b 1] 40 H # 50 L]
i’ Fil ppb

Figure 2. Concentration-response curves for the association between long-term air pollution exposure and kidney diseases: (A) PMzs, (B) NOy, and (C) 0.
Dotted vertical lines: 10th and 90th percentiles of each air pollution concentration. Shaded areas: 95% Cls. Reference exposure points: 0 pg/m* for PM, 5 and
0 ppb for NOy and 04, Individual-level confounders (age, sex, race, Medicaid eligibility) and neighborhood-level socioeconomic status indicators were adjusted
in the results. Study population: Medicare Part A fee-for-service beneficiaries (=65 years of age) from 2000 o 2016. See Table 51 for corresponding numeric i

data. A Cox-equivalent reparameterized Poisson model was used to estimate the hazard ratios. Note: CI: confidence interval; NO-, nitrogen dioxide; 0y, ozone; 2=

PM3 s, fine particulate matter. = otin >
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* Nationwide Environmental Epidemiology Studies

THE LANCET
Planetary Health Odds ratio (95% C1)

All people with disabilities

Four disability types —a— 1.15 (1-07-1-24)
Male - 1.08 (0-98-113)
Female —. 1.25 (1-12-1-40)
Age <65 years —— 1.07 (0-94-1.21)
Age =65 years —a— 119 (1.09-131)
" People without disabilities
A rtl C | as Without disabilities - 1.06 (1.04-100)
Male - 1.07 (103-1-11)
Female - 1.06 (1.02-110)
Age <65 years E 3 1.06 {1.02-1.09)
s % Age =65 years —-— 1.08 (1.03-113)
— Types of disabilities
/ Physical disabilities —— 110 (0-98-122)
Erain lesion disorders —_—a— 129 (1-11-151)
Blindness or vision loss —_— 113 (0-88-1.43)
- . " " - . I:I Deafness or hearing loss — 113 (0:93-139)
Association between heat and hospital admissions in people " Caesof i
Croarhlark Cardiovascular diszase — - 1.07 (0-83-129)
. H Nig: . - H H d Genitourinary disease —_— 1.09 (0-83-1.45)
with disabilities in South Korea: a nationwide, case- i, s iioirnan
Respiratory disease —_—— 1.34 (1.06-170)
crossover StUd}’ m Severity of disabilities
Four disability types with mild severity — 114 (1.01-1.29)
Four disability types with severe severity —— 1.16 (1.05-1.27)
Jinah Park, Ayoung Kim, Yoonhee Kim, Minhyeok Choi, TaeHo Yoon, CGinooKang, HeeJung Kang, Jieun Oh, Michelle L Bal, Ho Kim, Whanhee Lee Physical disability with mild severity =~ —m——— 0.94 (076-115)
Physical disability with severe severity —. 116 (1.03-131)
5 vmma ry D-%"E 1.00 l-IZS J-IED 1-?!’5 2-'!'}0
Background Despite extensive findings on the hazardous impacts of environmental heat exposure, little is known  Lancet Planet Heakh 2024; Oddsratio
about the effect on people with disabilities. This study aimed to estimate the association between environmental heat  8::27-24 i - — - i
. . . . e . N i igure 2: Risk of emergency department admissions attributable to heat X« ’Q>
exposure and emergency department admissions for people with disabilities compared with people without Department of Public Health 0dds ratio with calculated odds at the 95th percentile compared with the 75th percentile (district-specific /DS
disabilities. Sciences, Graduate School of 99th percentile vs 75th percentile) usinga tlmchstr.atlﬁed case-crossover design with a c.ondl.tlnna.\ logistic . E E
regression. E_rrnr bars are 95":& CIs for estimates of risk. The four disability types are ph_y.sl.cal disability, brain lesion g E.HE &)
disorders, blindness or vision loss, and deafness or hearing loss. *In people with disabilities. A
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Articles I

Heat and hospital admission via the emergency department ik ™
for people with intellectual disability, autism, and mental )
disorders in South Korea: a nationwide, time-stratified, case-
crossover study

Jinah Park, Ayaung Kim, Michele L Bell, Ho Kim®, Whanhee Lee*

Summary

Background Given the anticipated increase in ambient temperature due to climate change, the hazardous effects of  Lancet Paychiatry 2024;
heat on health have been extensively studied; however, its impact on people with intellectual disability, aulism, and =~ 11:355-67

? Jz

1710}, Jinah Park
eoul National University
{20sa BANE A

=

OR (95% Q1)
Intellectual disability i

Cardiovascular : 1.08 (0-84-1.39)
Genitourinary i p 1.41(1.07-1-87)

Mental P 1.24 (1.07-1.45)

Respiratory E 1.20{0-97-1-49)

Autism i

Cardiovascular* < i p 058(0.08-437)
Genitourinary* 4 E » 2.14(018-25.11)
Mental ' > 0.06 (0-55-1.65)
Respiratory 4 E P 111(0-46-2-64)

Mental disorders i

Cardiovascular i 114(0-92-1.42)

Genitourinary L 1-20 (0-90-158)

Mental | 118 (1.00-1.28)

Respiratory ‘ 124 {0.07-150)

GI-S I}I-S l!D 1!4 1!5 1!3

Figure 2: Risk of ED admission attributable to heat among people with intellectual disability, autism, and
mental disorders depending on cause of admission

Error bars show a 95% Cl for estimates of risk. ED admission=admissions through the emergency department.
OR=o0dds ratio. *ORs for cardiovascular disease and genitourinary disease in autism exceed x axis.
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* Small-area Digital healthcare study

e “Counter strategies against climate and environmental risk for
people with brain lesion disabilities”

with
. . . .
7b(( Wb o A Center for persons with brain lesion
7'~2%0“§£Z %L““‘gi disabilities in Busan
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L’%ﬂ?kuv ' Why here?

The center already have very strong
Rapport with participants
& also have shelter rooms 633,
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* Small-area Digital healthcare study
 Basic plan: Online to Offline (020) Digital healthcare
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Statistical Analysis
- Cluster evaluation

° - Risk estimation Personalized Risk
/ & Personalized Intervention

ik
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\ Cluster A

10001 67  F 2002 0 0
10000 68  F 2003 10
45010 78 M 2018 0o 1
45010 79 M 2019 0 1 . .
& 70% UMAP / KModes Case time-series
" Algorithms /Conditional logistic
\ regression
Clustering (Dimension Reduction) 6> 12
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Step 3 Exposure assessment (real-time & prediction)

Real-time & Forecasting

model data O Individual-level

exposure assessment

(historical & forecast)
X | @ |® ‘

Individual interventions
rot L based on information on
%1 % ' .’ K ) App (user written)
e T v with Meteorological
A | forecast data (Open API) App (GIS-based) ;

Indoor/Outdoor classification
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Step 4. Life-log real-time health data

* Real-time ECG (with HUINNO)
- * Life-log data are collected into DB
* We can operationally define the “abnormal status”
for each individual (using Al)

e Daily mood (EMA & Pulse data)
* We can care daily mental status

* Based on these life-log data, we can determine

“Intervention points” based on Al models GRS,
B
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Step 5. Real-time Monitoring, Alarm, and Intervention =
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Step 6 Online and Offline interventions

* Online care (Online group): App-based personalized
alarm (heatwave, cold spell, heavy rain, and high PM, ;)
& Real-time emergency transportation

* Online & Offline care (020 group): Online care +
Offline interventions

e Offline interventions: Regular consulting with experts
(per 3-months), Predictive preventions (based on
forecast model) -> care-call & outreach service
(preventive transportation to shelter) TP




5. Digital healthcare

X| < AL 7| 2

At 7| 2t
[ B B — N | —

ASE :Ojxt 2 - ECG AE7I7| M&

ASE xHO| R} - AWM EX gn2E 9y e

S+& ool of - AR BMAEIN HS

xtofol 7| - HAIZHECG BE SF A2 MS

% SNU Health

A

HUINNO

OIZX|5 7|ute] CIX|LAAFA 0 M52 HO|x

THY7|E

HZEY HO|H 24

245 87t =4 A DB 7=

25 B7t =4 HOoJE 24

o 7|= Mk S ZREE NE

MO D E2ATHOH —
o7&
- AZE Oo|E 24
- HdZES HO[H FOojQl 2tE IstA ==
- Fojel 7|2 MEH 8 Z2EE 53 i

T 0%

™ H M [

- FADH sl H Y Start-up
- A7t a4

- ECG

.
L Ho
0 >
A2 4o
N>
0r
0% o
% ox
HT
rﬂ>4
é:
="‘.=OH
>
©
e
ST TS
&)
‘  :
LeRsy




5. Digital healthcare

Shelter for Climate and

Online Personalized Alarm ) )
Environmental risks
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