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Abrupt and irreversible changes in the climate system have become a higher
risk at lower global average temperature rise. This has been suggested for

Marine Biological large events such as the partial disintegration of the Antarctic ice sheet.
Carbon Pump?
6 Level of risk
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Source: Potsdam institute for Climate Impact Research (updated from Lenton et al.(2008, PNAS), etc.)

Rise in global mean surface temperature
relative to pre-industrial levels (°C)
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“The 2018 IPCC Special Report: Global Warming of 15°C  Source: Lenton et al, 2019, Nature
focuses on the temperature range up to 2.5 °C.
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ENVIRONMENT AND DEVELOPMENT W

Rio de Janeiro 3-14 June 1992
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(Sustainable Development Goals: SDGs)

10 Neatiimes

DECENT WORK AND
ECONOMIC GROWTH

aif

CUHATE ‘I l‘ LIFE 5 ‘I 6 PEACE JUSTICE PARTNERSHIPS
ACTION BELOW WATER ON LAND TRONG FURTHEGOALS
‘-r- INST]TIJTIDNS @ SUSTAINABLE
DEVE‘E_‘OPM ENT
G{3ALS

Whole Earth, Apollo 17, December 1972
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(Global Annual Mean Temperature Variation of the Earth through Time)

DR P4 K Eoc  Oli. Mio. Pliocene Pleist.
O iy a8 e Sl . 3 . St
—e— Model e Model —e—Model — ] g
Lisiecki NGRIP _M""s‘)
EPICA EPICA - EPICA rcp26 L

Temperature (in C)

- R | S— Ty g ¥
L

700 600 500 400 300 200 100 80 0 40 20 180150120 90 60 30 1850 1900 1950 2000 2050 2100
Kyr Kyr BP Kyr BP Years AD

sH

? e NH
Early Stone Age/Lower Late Stone
Palaeolithic Age/Upper Pal.

Widiis StoneAosimiddie Early Farming > Industrialisation

Palaeolithic

A. M. Haywood et a/. (2019)
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FOLLOWING MAN'SE 3] Equipped with only that which he can carry

< in his backpack, Salopek’s seven-year,
21,000-miile journey will see him retrace
over 60,000 years of human migrations
(shown here in white)

-

£
g Yk,
40,000 years ago 33
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ATLANTIC OCEAN w

70,000 years ago
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Barnaby Chambers/Shutterstock.com "
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TR 2F7EE HdEl= =7IAMT
(Estimated Premature Death from Major Environmental Risks)

—

Poverty, malnutrition,
water-borne disease

Climate changes

L Smokin Water

— AIDS and Air pollution

- @8

Malaria and Hepatitis B

N @ 0O N ©® © O
|

b
I

Annual number of premature deaths (millions)

1 1 1 1 1 1 1 1 1 1
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

© 2005 Brooks/Cole - Thomson
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(Climate Change Risk Assessment)

Climate Change
causes
Impacts and Risks

Human Society Ecosystems

Limits 10 adaptation including biodiversity The risk propeller shows that risk emerges
Losses and damages Limits to adaptation from the overlap of:
Losses and damages
. Climate hazard(s)
o l@"\iu?r erability S Exposurel

..of human systems, ecasystems
and their biodiversity

13

TPCC WGII Report (2022)
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(Environment)
“Natural environment, all living and non-living things that occur naturally on Earth”

Environmental science is a broad area of study including diverse areas such as meteorology,
atmospheric chemistry, soil chemistry, water chemistry, pollution studies, and biological responses
of systems to anthropogenic influence (water quality, air quality, and soil chemistry).

=

Hydrosphere Lithosphere
(water) |} Ramesh Savalia, CEE4

E _

~ily .- g‘ " \
AHE N
o H (Ecology)
“Study of interactions among organisms and their physical & chemical
environment as an integrated system”

Community

iy
Population

4 i
Organism

b e A

Hierarchical levels of Ecological organization
Morrell

16
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“All of the organisms living in an area together with their physical environment”
Examples: an oak forest, a coral reef, even a vacant lot

easyscienceforkids.com

17

source: WWF Living Planet Report 2016

18




©202241 J|SEAEY P2l 7|SHEt HLHSTHH Yt

o Rl .

‘ o= I:I'OI:* (Biodiversity)

The 1992 United Nations Earth Summit:

“the variability among living organisms from all sources, including, ‘inter

alia, terrestrial, marine, and other aquatic ecosystems, and the ecological
complexes of which they are part: this includes diversity within species,
between species and of ecosystems”. (Kevin J. Gaston & John I. Spicer 2004)

This definition is used in the United Nations Convention on Biological Diversity.

Ecosystem

AR E NN
S g T S S, .

Ecosystem

Species

Gene
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N n

2 N\ o
~ Global biodiversity
O likely includes over 'Zp/\
‘E 10 MILLION SPECIES, =
but we have documented only g8
about 17 percent of them.

\

Over the last Recent estimates
250 years, scientists suggest that less
have d,kocumented than 10 pegﬁent of
approximately

e 270,000 pla

. 80,000 protozoans N | \‘; ‘\ other microorganisms
. 72,000 fungi 7V the number is even

. 4,000 viruses smaller—Iless than

. 4,000 bacteria 1 percent.

21

The Pennsylvania State University (2001)

0 Fe
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(Biodiversity during the Phanerozoic)

All Genera []

Well-Resolved Genera [l
Long-Term Trend — v

The “Big 5” Mass Extinctions \/
Other Extinction Events W

Vv

Thousands of Genera

K
51'12 5(I)0 4;30 460 35'30 3(I)0 2%0 260 1%0 160 5I0
Millions of Years Ago

https://en.wikipedia.org/wiki/Phanerozoic

24
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(Past and Present Trends on Biodiversity)

Population Index = 100 in 1970
120

100-

Terrestrial species
Marine species
80

Freshwater species

60 The Living Planet Index is an indicator

of the state of the world’s biodiversity: -
it measures trends in populations of All vertebrate species
vertebrate species living in terrestrial, (Living Planet Index)
40- freshwater, and marine ecosystems
T T T T T 1
1970 1975 1980 1985 1990 1995 2000
Source: WWF, UNEP-WCMC 25

(Trends on Biodiversity Loss)

Extinctions per thousand species per millennium
100 000 4

Distant past Recent past
(fossil record) ~ (known extinctions)
10000 - Projected future
extinction rate is
<«—— more than ten times
higher than current rate
1000 4
Current extinction rate
100 4 is up to one thousand
T times higher than the

For every thousand fossil record

mammal species, less
101 than one went extinct
every millennium

- Long-term average
extinction rate
0.1

Marine Mammals  Mammals Birds Amphibians  All species
species 26

Source: Millennium Ecosystem Assessment
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(Madagascar)
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darkenvironmentalknight.wordpress.com
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Daily Advent Nigeria

33

_ *_ * Conservation

Pathogen transmission

BUSHMEAT
TRADE-OFFS
e >
gy
3

Nutrition and livelihood

)y @
Aoz @5@@
Culture and tradition
Mathieu Pruvo et. a/ (2019) 34
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Tnvasives
must

~ (Bullfrog)
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Miniature antibodies How long do neutronx

Post-snowball Earth
hit the big time p. 594 really live? pp. 60526

sea level rise p.649

1]. MAY 2018

sciencemag.org

AYAAAS

Golden toad

Amphibian disease spread
from Asia by trade pp.604 & 621

BdASIA-1

BdASIA-2/
BdBRAZIL

BdCAPE

BdGPL
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LOONOTIC DISEASES

spread BETWEEN animals and people

40
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amples of zoonotic diseases)

SARS, COVID-19
Avian Influenza

HIV
Ebola

” Wlldhfe huntmg

’ 2
Emerglng zoonotlc disease
COVID-19 Hendra \
Rabies Nipah

Avian Influenza

Avian influenza

Domestic animals

EO_I_

Andres M. Perez et. a/ (2020)

)41

_

(Rising Number of Emerging Infectious Disease Events)

60

40

10

1940 1950 1960 1970 1980 1990
M Non-Zoonotic i
Il Zoonotic - Wildlife [l Zoonotic - unspecified

2000
M Zoonotic - non-wildlife

Jones et _a/ (2008)

_35_
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(Stages of a Zoonotic Viral Epidemic Compared with those of a Biological Invasion)

The virus remains

within the human
Evolution of the The virus reservoir, causing
pathogen in the becomes an variable impacts;
wild Humans disperse P or 8 aims
Increased the pathogen pandemic, to constrain viral
reservoir of one y ” across causing major lation
or more wild Spillover into geographic socioeconomic e.g., through
species humans barriers impacts vaccination)

:: Range expansion
* Abundance

o @ Control cost

biological
invasions

Evolution of Interface with Propagules are The species
species in native u . taken from native ecomes
range (e.g., traits  transportation range and established and
associated with systems dispersed by proliferates in
invasiveness) humans across  various regions, abundance;
geographic causm|g manageme
barriers ecological'and  aims to constrain
socioeconomic population
impacts

43

FAHDOR S 1030]

Resoled. (outbreak cluster - wild)
% Resolved (outbreak cluster - domeSiic)
Continuing (outb reak cluster - wild) {>
Continuing (outb reak cluster - doméstic)
[A] Resolved (wild) Q =

Resolved (domestic) - b

[&] Continuing twild) “
(@] Continuing-@omesticy Health:
DN}_ HFHA Hzlthﬁgrrri'c‘alture

f jo-information

¥ yonggang oy

234, i
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> 57

o
L Sepep— ‘(Avian Influenza: Al)

Officially reported events of Avian |nﬂuenza in human, domestic and wild birds in East and Southeast Asia from 07 Dec 2021 to 9 March 2022

HON2, HEN1

HaN101:02° N\ 24
Hm/_“" nauz\ ‘

HIN1
Tt S Thenar 2003 n

HIN1, HIN2,

Outbreaks

@ HSN1 HPAl Domestic
A H5N1 HPAI wild

@ H5N2 HPAl Domestic
@ H5NS HPAl Domestic
¥ HSN6 HPAl Human Case |
© HSNE HPA Domestic |
A HSN8 HPAI wild

& HSN2 LPAl Human Case

N
W E
S
<4
‘-
(=]
'@
i
a
2: ngvf ) Yun S. M. et. a/ (2016)
CDC 0153 60 9 120 46
O Miles




Samuel Aranda—The New York Times/Redux B S st 0 500 1000 mi
@ Sucensoirus 1-100 LR L
@ et Forest sbcievins 101- 1,000 417
@ Bundbugyo svolavius 1,001 - 10,000

10,000+

QOutbreak end
Death surwaillance
Education
Capacity building

Human-to-human Safe burtal
transmission transmission Education
Vaccination

\ %’\” i e

S~ Triage Convalescent
,"Isolation
Infaction prevention and controf ik
il 2 o Counseling
oS L — Treatment
V, Mo (persistence)
The NEW ENGLAND 48

JOURNAL of MEDICINE
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A E L} (covip-19 Outbreak)

§L|-H|-O|E'.-|A 7|1

(Coronavirus Origin)

CoV

202?
CcoviID-19 7N

Kuldeep Dhama et. a/(2019)
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(Geographic distribution of Vectors)

Hittabe £y

Zhoushan
(Zhejiang)

Mojiang
(Yunnan)

* shenzhen
(Guangdong)

Rhinolophus affinis

Rhinolophus sinicus

Manis javanica

V. JI2H2} 7

),
AMEHQ} &

52
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8 January 2004

www.nature.com/nature _& =

Feeling
the heat:

Biodiversity l0sses due L
to global warmings ==

Let go to the
north!!!

EXERT YOUR INFLUENCE

http//elpodendelasideas comvartes-graficas/%C2%A1todos-a-migrar/
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No more space for
us!!!

E 100 [ Average climate velocity
s 2050-2090
E-1)
- e
e
<
o
g ¥ i
=
o - - o - -1 r RCP8.5 flat areas gppe; _
g QU
=
g _— i Median —
8
= Lower _
2 bound
“vi
S 40 - = | - = -1 E- B RCP6.0 flat areas
=
H
— S
3 ¥
@ RCP4.5 flat areas
g_ 20 = L L
— RCP8.5 global average
g 4 o5} 5.0 global aw
| - & .
:’5 (P4.5 global average
= 0 — RCP2.6 flat areas and global average

§ 2E& B 3% £ £ 2% &3

- 82 B8 E sE -] g Tae E£2

2% 2§ 2 E g £ &£ =23
= c e o
2 3° 0B g £
= IPCC (2014)
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S Meta-study pools what we know so far
Lat risk?
X 2

o5
- o° Amphibians North America
$\\\o 32 studies.
Reptiles

Invertebrates
8.8%

6.3% Euro|
6:3% w‘;nm'::

© -
4 studies

Mammals
@ Africa
16 studies
Fish 7.6°%
7.9%
S Oceans
6 studies
Overall*
Plants > 131 studies
@ Australia-New Zealand
16 studies
Birds
South America ol
7 studies e“a‘é
“-\\\.“
The Wi ve
Carbon = reg.‘O“S
Brief Which
57
-
.
Arctic Sf:vk_t’m"
RUSSIA)
IDORYM
Ocean
o8
oma
i 4 FINLAND
NORWAY
ICELAND $
i}w:un
Permafrost  Atantic =t ;
- oo )
[ sporadic |
B contnuous Source:International Peimatiost Association. 1998. 58
Active-Layer \PS). version 1.0.
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d=Crd-dut AEere
(Biodiversity and Food Security)

GCMs
1

—>5

] - Intersecting agricultural
and habitat suitability loss

- Agricultural suitability loss

- Habitat suitability loss

Regional Priority

<  Global Priority

- 44 -
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Albertine Rift Ecoregion

Virunga Bwindi Local Region
A LR

A Al E 2 tHo}
(Mt. Gorilla distribution
under climate change)

Current

0.0

OOO00000000=
OLaNWRND NS

05

1.0

S i) 3 GRS ) 5 =8
oSNwanhON® OO

15

=20

cocoocooooo-
= NWHND N

28.0 285 29.0 295 30.0 305 31.0 32




(Invasive Alien Species under Climate Change)

v AZTE QS 2R

v AIZTE 2l
=R

Y
Y c‘\l_ﬁhgwn here areprotect
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(Zoonosis and One Health)

” Anthropogenic pressure
@ Climate changes

& Deforestation & Bushmeat
b ) lllegal animal trade

"h Intensive animal farms

O
.SR:i‘;Ieo'\sl:r “h p:: :

® Spillover Domestic S §
-

Animals

Outbreak ‘ »

L ]
Zoonotic ‘

pathogens

65

LEIBNIZ INSTITUTE FOR ZOO AND WILDLIFE RESEARCH (IZW)

ONE HEALTH

-

‘ ENVIRONMENTAL HEALTH
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(v Projected impacts of climate change (stern, 2007

I\ »

Global temperature change (relative to pre—industrial)
1°C 2°C 3°C 4°C 5°C

Falling crop yields in many areas, partict
developing regions

Rossible rising yields in Falling yields /n
some high latitude developed reg/
W regions S —
ater ! lgnificant decreases |
8773{/ mcijt{nta/n availability in many are Sea level rise
glaciers Gisi including Mediterrane threatens may
water supplies Southern Africa cities
threatened in s / .
areas
Ecosystems
Extensive Rising number of species face
Damage to
Reefrs
Extreme
Weather Event//sing intensity of storms, forest fires, a’fough
waves

:3" s.k OI Abru p'FbaInd Increasing risk of dangerous
ajor lrreversible abrupt, large—scale shifts in
Changes system
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Climate Change Impacts on Health: Increase
in Climate Sensitive Health Outcomes

* Injuries, disability, drowning
Heat stress

Water and food-borne
diseases

Malnutrition
Vector-borne diseases
Psychological stress

More Injuries, Disabilities, and Drowning from
Extreme Weather Events

_52_



Forest Fire

Spread of Vector Borne
Diseases

 Warmer temperatures and
disturbed rain patterns
could alter the
distribution of important
disease vectors

« Combined with altered
rainfall patterns, hotter
conditions may increase
the spread of disease,
such as malaria, dengue,
and chikungunya, to new
areas

_53_
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Malaria

* 40% world population at risk T
» 500 million severely ill S =

 Climate sensitive disease!

— No transmission where mosquitoes
cannot survive

— Anopheles: optimal adult
development 28-32°C

— P falciparum transmission: 16-33°C
« Highland malaria?
— Areas on the edges of endemic
regions
* Global warming - El Nino? A

- Outb rea kS Development time (days)

1" Khasnis and Nettleman 2005; 2 Patz and Olson 2006; 3 Haines and Patz,
2004

Temperature (°C)

Estimated incidence of clinical malaria episodes (WHO)

Dengue

* In 2005, the estimated
number of population
at risk from dengue in
the South East Asia
Region was 1.3 billion

 This is 52% of the
global estimated
2.5 billion at risk.
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Temperature and Enteric
Disease

Temp Alberta Salmonella Temp Alberta Campylobacter Temp Alberta E. coli
R o 5
o 1\ o / N
o \ ! »
A“ i 4 :
g S .
o e 2
[N
S
(5
S
o i .
= 3 2 - 3
3 3 3
8 o 8 3 =
3 N - | = o
3 3 s r : ’ ’ . : g : ! ’ ’ . '
“; ; o -30 -20 -10 0 10 20 «;: -30 -20 -10 0 10 20
4 8 8
£ meanlag1 o meanlag1 o meanlag1
n n n

RR of Salmonella increased by 1.2% per degree above - 10°C
RR of Campylobacter increased by 2.2% (4.5% in Newfoundland) per degree above - 10°C

RR of E. coli increased by 6.0% per degree above - 10°C

Fleury et al. 2006

e N

1308 =201+
£120001 =
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=1 O

Q

mate Change Will Affect Flora
~and Fauna

Allergens

« With warm winter, grass pollen season comes earlier
and birch pollen increases

« With CO2 increase, biogenic allergens such as ragweed
Increase in ambient air

 Increase of allergic rhinitis and its duration and
intensity

20 N e-ARY SRS

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
ul
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N t-x;t- CenTER FOR HEALTH AND THE GLOBAL ENVIRONMENT 2003 Summer Temperature S
L’J HARVARD MEDICAL SCHOOL Source: NASA 1 OoC ( 1 8°F) > Soye ar average

Ambient temperature and mortality: An international study in four capital cities of
East Asia

Joo-Youn Chung ?, Yasushi Honda ®, Yun-Chul Hong €, Xiao-Chuan Pan ¢, Yue-Leon Guo ¢, Ho Kim **

Seoul Tokyo Beijing Taipei

205 000 005 010 015
005 000 005 010 015
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Beijin:
° ing
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©1 00 01 02 03
81 00 01 02 03
01 00 01 02 03 04

Cardio

0w o 0

00 0z 04 08

©1 00 01 0z o3

01

o 1 @ 2 @ 0 5 10 15 2 2% W 3%

Science of the Total Environment 408 (2009) 390-396
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Elevation of ambient temperature is associated with an increased risk of
herpes zoster: a time—series analysis

Log (daily ER visits for HZ)

Log (daily ER visits for HZ)

00 0s

=05

=05 00 05

=10

A

T T T y T
-10 ] 10 20 30

Mean temperature (°C)

y y y y
0 10 20 30

Apparent temperature (*C)

Log (daily ER visits for HZ)

Log (daily ER visits for HZ)

00 05

-05

-05 0.0 05

=10

T L

T T T T
-10 o 10 20

Minimum temperature (°C)

30

Uy T T T
40 60 80

Mean humidity (%)

Log (daily ER visits for HZ)

Log (daily ER visits for HZ)

-05 0.0 05

-10

-03 0.0 05

-1.0

n
T Y T T 1

-10 o 10 20 30
Maximum temperature (°C)

Sunshine duration (hours/day)

_59_



©202241 J|SEAEY P2l 7|SHEt HLHSTHH Yt

o -1 OO

N _|
IlD
-

o

£ < o
Kz}

>
oA
£

=

c N
©

£

o

bt

c ~ -
@

o

@

o

T T T T T
Total Male sex Female sex Age 18-64 years Age =65 years

@) et For the Future: Towards the Healthiest
] and Safest Region
For the Future

Towards the Healthiest and Safest Region } Sets out the vision for WHO work with

A vision for WHO work with Member States

R i Member States and partners in the Western
Pacific for 5 years;

» Thematic priorities: challenges for the
future, where Western Pacific Region
Member States want strengthened support
(the ‘what’)

» ‘Operational shifts’: proposed new ways of
working, to be able to deliver on Member
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» o - GROUP ON CLIMATE
CHANGE, THE
ENVIRONMENT AND
HEALTH IN THE WESTERN
PACIFIC REGION

JUNE 23-25, 2020

Locations:

Australia, China, Cook Islands, Fiji, Italy,
Japan , Kiribati, Republic of Korea, Lao PDR,
Marshall Islands, Mongolia, New Zealand,
Philippines, Tuvalu, United Kingdom,
United States of America, Viet Nam

Building climate

A Region well Advocacy resilience into
prepared to face a

changing climate & health systems
environment, in

which the health

sector will emerge as . .
a strong force for Monitoring

Applying CCE

preserving the planet

impact of CCE on

lens in our work
health
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~ Health Sec. TAG

Building Resilience

L AUHCTAG

Strengthening

NCD TAG

CCE-TAG
(the Platform's
Englne) :

,f“ ________ X

Member allocation for pillar groups
Chair: Professor Yun—Chul Hong; Vice Chair: Ambassador Khan

Advocacy Building resilience in h | Monitoring impacts of | Applying CCE lens to o
ealth systems CCE on health ur work

Luca Carra (lead) Guy Howard (lead) Masahiro Hashizume (I Kris Ebi (lead)
ead)
Kathy Jetnil-Kijiner Ambassador Khan* Peng Gong Tony Capon
Alfredo Pascual Josephine Aumea Alistair Woodward Yun-Chul Hong
Herman
Rhonda Robinson Nguyen Thi Lien Huong Emi Chutaro Kathy Jetnil-Kijiner
Pepetua Latasi Alfredo Pascual*
WHO secretariat: WHO secretariat: WHO Secretariat: WHO Secretariat:
- Jinni/Kelera - Maraia/Nasir - Yoyo/Saori /Chris - Nasir/Gene
- Marco - YilJinwon Boyer - Myoungsil
- Jun Gao

_62_



Q&A

_63_






I71MSHE)

o

=T

=
=
=
0
R
T
=

Hadly







g o ﬁé&aﬂ 4 o
WAO 7Eont 308 olgel 23 G B2 AAE o 2 E:
Wol Es FaolA W Bl A7l 2@k WEdold A 1

74 H(average weather)o|t}t. 7|Ato| ARFo] 7|= ol 29 7|E(%4% condition)o]gtd 7
QA F AHA TrEo| X AV AWM character)¥ Z2 Zolth 7|40 oFF d& H2 A
ZI(HEE diary)etd, 7155 248 7153 A7](Hi biography)Ztll & 4 Ut

7% 4E 712, A v, FE 5 7ISE ASkE 84011, 7]9QIA= 715840 F3FE T

A 7139 A Zol& WA= 8R10E Ak, i, Asj:, XY, 5 EX, 7 solth
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dots 715 Hide] "I doA ol 7IAE AF doriv, AHAY w49 ddo HakE 7t

X%EL 01‘34 A7dol= IS R
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27180 m=d 712 9 sed dse ZAR 71?%:9% AA sSEA M & AgelH o
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