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The ‘31’ Justice for
Safe Earth System Boundaries
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Interspecies Justice and Earth System
— Stability (I1)

2 Intergenerational Justice (I2a and I2b)

12a 12b
Past Present == Future

(R

/ Intragenerational justice: between countries,
communities and individuals (I3)



Safe and Just Earth System Boundaries (ESB)
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Climatic Hazards and Transmission Pathways for Diseases

Mora et al., 2022
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Global Warming and Distribution of Mosquito Vectors
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Transmission of Zoonotic Diseases:
The rigin Omicron (B.1.1.529) ?
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Interhuman
transmission

Lefrancois et al., Lancet 2023



Bird flu outbreak at Spanish Mink Farm
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Spain
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- Highly pathogenic avian influenza A(H5N1) virus infection in farmed
minks, Spain, October 2022
- RT-PCR test positive for both SARS- CoV-2 and H5N1



Global Pandemic Spread: History of Epidemics
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Quadripartite One Health Intelligence

United Nations Founded as OIE

FAO WOAH

\W/ Food and Agriculture World Organisation
Qvﬁ Organization of the for Animal Health
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OHHLEP
The One Health High-Level Expert Panel

https://www.unep.org/news-and-stories/statements/quadripartite-welcomes-ohhleps-new-white-paper-zoonotic-spillover
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From Evidence-based Medicine to Metaverse Health Care

RCT

HEPA Filters

Precision Medicine

Machine learning for categorizing hospitalized
Covid-19 patients' immune phenotypes

=i =

—
H»Swum
Cytokine ELLA-ELISA

Unsupervised Clustering

1 BRE hhmed response immunotype
¥ EXI

# LALlow antibody immunotype

Mnhﬂh ELISA

Unsupervised dustering
BRE_EX| —LAL__

B
80 ] Without fisers 80 1 Without Siters
W With HEPA fillers W With Cufitec-coated HEPA fiters
5 &0
I
n'u
g
T 40
]
E
s
20
ND.
5 10 3855 5 10 355
Running fime of the air deaner (min) Running time of the air cleansr (min}
Vaccine
Confirmed, nematic Covid-19
{at least 7 days wher the second dase)

NVX-CoV2373

WECL NI w5
......

Incidence. 3.3
S5O, L6 65

.DMH:;':;LO R-.EIW!'IIIIUJ‘ i Placeha
Treatment Molnupiravir
100
Remdesivir -
Remdesivir - -
i T m N
E 0504 - it
£
EMS- R: 073’ o tncidance of Gassh (thesugh Day 29)
%Cl,0.52t01.03
OW L T T L L L L} 1 -E 1 .
24 06 B 1001214081820 2 MEKHK T — i

Dave

Evidence-based Medicine
1970~ 1990

SRS group
WG (g |

Log fold enangs (LFC)

Microarray cohort

o 1 s m
Haumar at rak.
1| e “ 3
Q8T L B4 B 81
& o 3 3 12 076 08 0.84

D:,,,,M,cu,,.,,,; SRS Score

Precision Medicine
1990-2015

lo Health Care Things
(loBCT)

Wearable Dewces
” - A -4_

"./‘“\_, e e __/f"\

ettt

ey ——— e

wanemn Ultrasonic system

1 Scan of the acea

.))) I bt ((('

'ﬁ‘ 3=

1, Blurtooth on

5. f distance < 2 m
v an unuate

Health Passport

Digital Twin Design

)
\\\u

PR sy o
e / S

§ .:_'.'_._ il
! Digital Twin |

Metaverse Health Care
2015~



One Digital Health (ODH)

Two Enabling Keys
M«::\nuiﬂgv ring Ed"ﬁyq’

Three Perspectives og_a?é alth 3 .
e P "Ve#&e ' @
R %
Five Dimensions y Ky
£
g S %
g o One = e
3 T Digital ~ 2
s LY ] '
8 Health =
=4
W\ &
2 & /50

Md Veteri nary nealt
Benis et al, J Med Internet Res 2021



Environmental Disturbances and Zoonotic Spillover
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Citizen Engagement ODH Model
in Crisis

Automated Alert Messaging System
lllustrated with Covid-19 Epidemic on

Diamond Princess




Big Data Analysis with Differential Equation Model for COVID-19
transmission on Diamond Princess
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Big Data Analytics for Containing the spread of SARS-COV-2: Diamond
Princess Disembarking at Keelung

: Automated COVID-19
Contact Tracing :
Alert Message Surveillance
The Exploration of Sending the Cell < Testing fotf
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@ Digital Contact Tracmg

Mobile Sensor Data-
|dentifying the Potential
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@ Automated Alert Messaging System

Sending the Cell Message for residents
in Taipei, New Taipei, and Keelung
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Health Care Industry 4.0 with
FAIR Principle in ODH

Findable, Accessible, Interoperable,

Reusable

FAIR



NVIDIA: Earth-2
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Digital Twins for Managing Infectious Diseases
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Computer simulations generate predictions :
» Infection outcomes
* Immune responses

Integrating Human Physiology,
Immunity, and Real-time Clinical Data

Data | Models [Predictions)
Body : Diagnosis
Crgans Prognosis
Tissue Thiin
Multicellular optimization

Subcellular




loT for Dengue Fever Risk Prediction
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Precision Risk Prediction of Dengue Fever
in Tainan Township, Taiwan
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Bayesian Dynamic Geospatial Surveillance Model for

Dengue Fever, Tainan Township, Taiwan
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Artifical Intelligence for Precsion Livestock Farming
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Digital Twin Approach for Ocean Life

Data Sources
Ocean Ecosystem

Public/

Private

Data Analytics

Ocean Observa e ﬁ !
Bathymetry QOcean observations:

Buoys, AUV, USV,
UAYV, satellites

Biodiversity &
Geology

Human Activities

What if? = Ocean Models

MSP Predictions

Data Access
Event

Detection Bronner et al, doi.org/10.58440/iht-29-a04



Augmenting Digital Twins with
Federated Learning in Medicine

Medical history Diagnosis Follow-up visit
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Digital Twin Approach to One Health

Physical World ~ Computational World Virtual World
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Health Care Industry 4.0 with
FAIRER Principle in ODH

Findable, Accessible, Interoperable,

Reusable, Ethical, and Revisable

FAIRER



SDG Network Analysis for " Medical Poverty Trap 1 on Two Scenarios
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Al Drones: Health Care as Opposed to Military

Enhance Acce55|b|I|ty to Healthcare Threats to Personal Safety
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One Health Governance Index

Li et al., 2023
Global Connectivity Risk communication
One Health Association :
One Health Official Participation pr— P
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Rule of law
— Regulatory Quality One Health Legislation

Good
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Government

Effectiveness Transparency

Exercising Response Plans
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O Consensus Emergency Response Operation
Oriented One Health Education

Government and Public consensus



One Health Toward a Sustainable Healthy Future

Communication

EI'J'I.I'IF.I'JH.'-'IEHI' | Capacity building

Incluseaty, equety
and acoess

{’“ :‘E World Health
“®2¢ Organization

ONE HEALTH QUADRIPARTITE
JOINT PLAN OF ACTION

(2022-2028)

One Health High-Level Expert Panel
(OHHLEP)

https://www.who.int/groups/one-
health-high-level-expert-
panel/meetings-and-working-groups

WORKING TOGETHER FOR
THE HEALTH OF HUMANS, ANIMALS,
PLANTS AND THE ENVIRONMENT
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