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Changing Global Water Availability
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Observed by GRACE satellite (20026) Rodelkt al., 2018, Nature
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IPCC ARG Update after AR5

oyl |1 Current State of the Climate
It IS that human influence
has warmed the atmosphere, ocean
and land.

observed

Human-induced climate change Is
already affecting many weather and
climate extremes In every region
across the globe.

- IPCC AR6 WG | SPM

2000 2020
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(Nearly) Linear Relationship

The near-linear relationship
between the cumulative
CO; emissions and global
warming for five illustrative
scenarios until year 2050
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amout of affect on
global temperature rise Now
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Offender & Victims «Geographical

Annual carbon dioxide emissions produced per capita

Africa produced about 1.1 metric tons of climate-warming carbon dioxide emissions per person
in 2019, well below the global average of 4.7. The U.S. produced 16.1 metric tons per capita.

Per capita CO2 emissions

in metric tons
. | |
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Data from 2019, production-based CO2 only, does not account for emissions embedded in traded goods

The countries most vulnerable amid climate change

Scientists assessed countries' vulnerability based on food security, water availability, human
health and living conditions, ecosystem services and infrastructure, including energy. The most
vulnerable are in sub-Saharan Africa, South Asia and small island states.
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Vulnerability rises with higher scores. Data not available for regions in gray.
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+ The top 10% rich have emitted ~40% of total GHGswhile the bottom 50% have emitted <15%.

= The less wealthy half of the world is responsible for only a 0.15F global temperature rise.




Offenders and Victims «Generational

2020

Future emissions é/
. scenarios: 2060

2011-2020 was
around 1.1°C warmer
than 1850-1900

1900 1940 1980

future experiences depend on
how we address climate change
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Climate -Induced Disasters & Losses

©

45%

2.0 billion

G. SUsSSY mmlimaterelafet and geophysical disasters killed 1.3 million
peopleXxdpm: 2F [ff RAaAalFalGSNR 6SNBPcOl dza SR
- Economic Losses, Poverty & Disasters-2098, UNDRR

In 19982017,
Direct economic losses: 2,908, B3imaterelated disasters: 77% (2,245 b%)
251% increased from 192897

The poorest, most vulnerable people
nature who have done the least to cause

Explore content v  About the journal v  Publish with us v Subscribe glObal Warm|ng _
ERESERAOREeR) \vho are left

paying the bill when their homes are
EDITORIAL | 08 November 2 destroyed in floods, or their fields are
left dry for years.

COP27 RlCl‘l countries must stop
stalling talksonclimateloss and FEREEECRCIEN =3 1 R Yo L EV RN

damage Compensation agreement to ensure that those
responsible for climate change help

The issue of loss and damage needs to be discussed honestly, but it must not derail pay for the IOSS@S and dam ag es

progress at the crucial climate summit.
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Global Climate Model
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Earth System Model

- https://é"c."e”u.ropa.eu & https://str.linl.gov
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Mean Shift & Larger Variance

Probability of occurance
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Event Severity




uantification of Human Influence of the 2022 Droughts
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Observed Influence of Anthropogenic Climate Change

on Tropical Cyclone Heavy Rainfall 1 freq. of typhoon heavy rain

(once-in-10year since 1961)

Similarity between observations and human-occupied Earth models
(Standard Deviation 95%, 2 standard deviation)

1.5
O 11
- 0.9
30 0.7
O 0.5
; 0.3
29 * 0.1
[ o
20 - ) 07
0 -0.9
© 15 - D: -1.1
c -1.3
i) -1.5
1))
E 10-
(s
)
g S - | \ '
o / ik ) )
AW e R\ ‘.
- j{ﬁ;} :.‘ v '.'.‘ y \ » s
0 J ’{tf‘r”,{’ N & ' ! / N » ":
| SN \ ©
_5 i s W q)
|
-10 8
| I 1 | | | G)
1960 1970 1980 1990 2000 2010 >
Year

Utsumi & Kim, 2022



Does global warming
reduce
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Nat clim var (pi)
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Natural Earth

Decrease In Available Water
Resources during 20 " Century

1S

with anthropogenic warming .

Padron, Kim et al., 2020



