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Research Topics
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Research Topics : Collaborations

Land Surface Model (JULES)
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1. Overview of Climate Change

(©pixabay)
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Anthropocene
through the Adaptation
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Green Sahara




What it looks like?
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the Scream ...

CO, GROWTH RATE (ppm y')

84 86 88 90 92 94 96 98 00 02 04 06 08 10
YEAR

(Edvard Munch)




uman-induced Climate Change

- By the people...

Global Fossil CO, Emissions 2010-18
38 Gt +0.9%/yr Projection 2019
COs 36.8 Gt CO»
A 0.6% (-0.2%—1.5%)
34
2000-09

+3.0%/yr Uncertainty is 5% for
30 one standard deviation
(IPCC “likely” range)
1990-99
26 +0.9%/yr
18

1990 1995 2000 2005 2010 2015 2019

projected
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Greenhouse Effect

= 4 atom-bombs a second
= 345,500 atom-bombs a day

troposphere

90% of heat to the Ocean
Only ~2% to the Atmosphere

17 !



Slow-onset Process
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Long-term trends in Korea

Air-Temperature Anomaly in Seoul, Korea (1908-2018)
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Low-likelihood, High-impact
Outcomes
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Our Future ?

1860

stmd global mean temperatures 1850-2200;
design by @alxrdk based on warming stripes from @ed_hawkins



2050 Carbon Neutral

* We should include non-CO.,.
(IPCC SR15, 2018)

Global warming relative to 1850-1900 (°C)

2.0 +

Observed monthly global
mean surface temperature

Estimated anthropogenic
warming to date and
likely range

1.0

Likely range of modeled responses to stylized pathways

|Global COz emissions reach net zero in 2055 while net
non-COz radiative forcing is reduced after 2030 (grey in b, ¢ &d)

— [ Faster CO2 reductions (blue in b &c) result in a higher
probability of limiting warming to 1.5°C

— [[INo reduction of net non-COz2 radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5°C
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Mitigation ...
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We need Adaptation !

 We will touch 1.5°C soon (2021-2040).

oc  Global Warming Level
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2. Key Concepts for Adaptation

Impact Vulnerability Risk

(© Google)
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Build Adaptation Capacity

i Hazard i
f i (Climate Change) j

| | Adaptive Capacity ! i (© Google)
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CLIMATE

Natural
Variability

Anthropogenic
Climate Change

Climate Risk

EMISSIONS
and Land-use Change

Vulnerability

SOCIOECONOMIC
PROCESSES

Socioeconomic
Pathways

Adaptation and
Mitigation
Actions

Governance ‘

(IPCC AR5 WG@G2, 2014)



Gap makes Adverse Impacts

Actions to reduce
Hazards

Examples include:
» Ecosystem-based measures

Limits to Adaptation

+ E.g. physical, ecological, technological,

economic, political, institutional,

psychological, and/or socio-cultural

28

to reduce coastal flooding
 Mangroves to alleviate coastal
storm energy
« Water reservoirs to buffer
low-flows and water scarcity

Vulnerability

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

(IPCC AR6 SROCC, 2019)



Pathways to Climate Resilient Development

) _4:_?:.:':,. \‘1'1.
Dimensions that enable societal choices X %’%\ o® Higher climate resilient development
towards higher climate resilient Gy o’ '

Dimensions that result in
societal choices towards lower
dimate resilient development

Paris

5 (IPCC AR6 WG2, 2022)



ind the Gap !
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Climate Risks

Hazards

Heatwaves, droughts, wildfires,
floods, storms, sea level rise,
ocean acidification,

Reducing
climaterisks

ocean oxygen loss

Climate change

Limiting global warming

Risks

Complex cascading risks

Human Systems

environmental,

exposure
vulnerability, pOlItI{:all, ="
limits to adaptation, economic, T B
sociocultural, 9’

| dd
0ss and damage knowledge arenas

& settlements

Human health & wellbeing,

Fromurgent to
timely action

Ecosystem health,

benef\"- economic & social resilience Planetary health

(IPCC AR6 W@G2, 2022)



Complex, Compound, Cascading

Sectoral Temporal

GHG
emissions

%/ Occurrence
of extreme
events

Spatial

High emissions

Disaster inikias

impacts

(IPCC AR6 WGZ2, 2022) Fanmead Shose GG Healwaves



Risk Assessment

« Tier1 - Screening
— records, data, opinion ..

« Tier2 — Qualitative A
— index-based analysis

del
 Tier3 — Quantitative
— empirical model

— process based model ...

(J.-W. Hong)
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Risk Management Framework

@ Ildentification
— list-up

@ Selection
— choice and concentration

® Planning
— NAP, LGAP ...

@ MRE (M&E)

— perform, monitoring, evaluation, reporting



3. Adaptation Policy in Korea
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Institution

« Carbon Neutral Green Growth Basic Law
— enact: 2021.09.
— enforce: 2022.03.
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Institution (2)

« Master Plan for Climate Action (20-yr)
* NAP LGAP (5-yr)
« Climate Change Impact Assessment
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Climate Scenarios

| Starting Point !l !

L —— e T

7|2, RCP8.5, ZHE L, 2021~21004(H)
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COPYRIGHT © 2017 KMA.
ALL RIGHTS RESERVED.
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Assessment Report

“IPCC 6Xt @It E1M S

MA|R 7|40}
MO T A

- SSP1-2.6 / SSP5-8.50 IHE 7| #3H MY -

FEyase L
National Institute of |
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Assessment Report(2)

« 120 authors, ~1,900 papers
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7= M 2020

- 71t Bfory 3 -

qent Report 2020
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40
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M7t 11X 2020
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Tools for Risk Assessment

Give me a place(Model) to stand on,
and | can move(Save) the Earth.
- Archimedes?? (Scientist)

1"

r

| i
i believes in his results; !
! everyone except the i
| observer believes in his !
| i
I |

data!”
— So&So after Albert Einstein !

41
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Land Surface Model (LSM)

« to simulate the exchange of water, energy, carbon over
the surface-atmosphere interface

 light (<100 Mb) & simple (low computing source)

Precipitation Heat Evaporation CO, CH; Momentum

NI LA

(JULES model, UK MetOffice)



VESTAP

* Vulnerability Assessment Tool to Build Climate Change Adaptation Plan
6 sectors(e.g., health), 57 climate risks (e.g., health V due to heatwaves)

M:=sTAP
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VESTAP

Vulnerability = ax Exposure + B xSensitivity - yxAdaptiveCapacity
V is calculated based on the concepts in "IPCC AR4 .
E, S, AC are averaged value of normalized(0~1) 4~10 indices.
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MOTIVE

Model Of InTegrated Impact and
Vulnerability Evaluation of climate change

MOTIVE
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Hotspot Research

 floating population (50m, 1hr)

[location with_effective range]
- dnland water

N ,

‘vegetated area

cooling center

for JJA 2020, N
[11am-4pm; ~300 people/grid]

IIIII
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Mobile monitoring
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Mobile monitorin
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4. Declaration of Ethical Principles in
Relation to Climate Change
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Declaration of Ethic Principles

* Prevention of harm
: ol =X
* Precautionary approach
: AP Rl
* Equity and justice
: dg/dat go
 Sustainable development
: K|S 7Hs e
* Solidarity
. ALY
* Scientific knowledge and integrity in
decision-making
: ApskX| A} ofAFEFL| £

a8




Precautionary Approach

« Assumed the risk of climate-change...
- Based on risk management process

KNOWN KNOWNS KNOWN UNKNOWNS

| know... | know | don’t know...

UNKNOWN KNOWNS UNKNOWN UNKNOWNS

| don’t know, but Who would have thunk?
somebody does...
and they ain’t tellin’

51
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Equity and Justice

Poor and rich,
Large- and mid- companies, Stranded assets,

Seoul and the provinces, Metropolitan- and
Local,

Maternal-child health,
Younger-

HSE A% HAsE
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S EAE| Lt P

e 214 L1
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T3 9-5. SAIX|7L 82 2012
Figure 9-5. Officially Assessed Land Value, 2012

ot 4/m | 10,000 Won/m*
[71 50 0|3t or Under I 750~1,000

[ 50~100 I 1,000~1,500
[ 100~250 I 1,500~2,000
B 250~500 I 2,000~2,500
I 500~750 I 2,500 Z7 Over
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Emissions from fossil fuels

Scientific Knowledge and
Integrity in Decision-Making

* Scientism,

« Uncertainty,
: mean, median, error bar,

Scenario categories o RCP8.5
100+ —— >1000 ppm CO,eq i %ét_iv%‘t‘oc
. 720-1000 ppm | 1850-1900
(5 ~ —
\?\: 80 580-720 ppm = +
8 480-580 ppm
pr1 = 430-480 ppm
g 60- ppi
g ) 5 RCP6
& 2014 Estimate 2.0-3.7°C
40
) ,
5]
©
c
©

N
o
£

Historical emissions

0 ~ e \\

S m——— RCP2.6
e 0.9-2.3

net-negative global emissions S 0.9-2.3°C

-20 : : . . . .
1980 2000 2020 2040 2060 2080 2100

55 (Fuss et al., 2014)
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Discussion

Overview of Climate Change
Key Concepts for Adaptation
Adaptation Policy in Korea

Declaration Ethical Principles in Climate Change



Thank you for your attention!!

Think Globally, Act Locally !
Think Locally, Act Globally !

HONG Je-Woo,
Research Fellow | Ph.D in Atmospheric Science

jwhong@kei.re.kr
+82-10-3123-6183
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