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{a] Number of reported disasters
Total = 11 072 dizasters

WMO ATLAS OF MORTALITY
AND ECONOMIC LOSSES
FROM WEATHER, CLIMATE
AND WATER EXTREMES
(1970-2019)

WORLD
METEOROLOGICAL
ORGANIZATION
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[b] Number of reported deaths
Total = 2 064 929 deaths
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|c} Reported economic losses in US$ billion
Total = USS 3.6 willion
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Contributions to warming based on two complementary approaches

[i[HH  Observed warming

INTERGOVERNMENTAL PANEL oK Climate change

a) Observed warming

Climate Change 2021 2010-2019 relative to
The Physical Science Basis 1850-1300 o
Summary for Policymakers 20
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10

0.5

Working Group | contribution to the
Sixth Assessment Report of the
Intergovernmental Panel on Ciimate Change 0.0

b) Change in global surface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1850-2020)
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) Contnbutions to 2010-2019
warming relative to 1850-1900,
assessed from radiative

forcing studies
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INTEMSITY increase FREQUEMNCY per 10vears
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Hot temperature extremes over land

10-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 10 years on average
in a climate without human influence

Future global waming levels
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FREQUEMCY per 50 vears

INTEMSITY increase

50-year event

Frequency and increase in intensity of extreme temperature
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Heavy precipitation over land Agricultural & ecological droughts in drying regions
10-year event 10-year event
Frequency and increase in intensity of heavy 1-day Frequency and increase in intensity of an agncultural and ecological
precipitation event that occurred once in 10 years on drought event that ocourred once in 10 years on average across
average in a climate without human influence drying regions in a climate without human influence
Future global warming levels Future global warming levels
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- RACE TO NET ZERO

CARBON NEUTRAL GOALS BY COUNTRY Which countries have made a carbon neutral pledge?

This map breaks down pledges by target year and level of commitment.
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THE U.S. COMMITTED TO A 2050 TARGET,
with a 50%-52% reduction emissions by 2030,
after rejoining the Paris Agreement in 2021.

SWEDEN'S 2045 TARGET
s the earliest commitment
enshrinedin law. /.

CHINA'S 2060 TARGET
s one of the most impactful,

coveringan estimated 25%of 1)l
global emissions.

THE MAJORITY

of carbon neutrality goals
are only under discussion,
with no firm plan of action.

af
Afghanistan 9 1

AUSTRALIA AND SINGAPORE
have carbon neutral ambitions for
the second half of the 21st century,©
butno concrete date.

- MEXICO AND OTHER MEMBERS
n an of the Carbon Neutrality Coalltion
stria
ol " agree to target net zero emissions
Uruguay

China
by 2050, but commitment is
2030

up to members.

Kazakhstan

Suriname
Target Year 4"
URUGUAY’S 2030 TARGET ) BRAZIL'S 2050 TARGET BHUTAN AND SURINAME \/
(under discussion)is the eartiest was one of many new pledges are the only two countries that
carbon neutral pledge. made during the U.S. Climate are carbon negative, removing
Summit in April 2021. fmore carbon than they emit.
Presented by

ALIST

ower A
NP

mple j

£ > dusdeputn @ @ sedeo %

SOURCES: Energ Unit, Carbon Neutrality Coall mate Action Tracker
viuskeptalisLcom

(Source: Visual Capitalist)
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U.S. 2020 Billion-Dollar Weather and Climate Disasters

Central Severe Weather 3B Central Severe Weather - Derecho
July 10-11 e August 10 2

North Central and Ohio Valley \

Hail Storms and Severe Weather

April 7-8

>

S~

Western Wildfires, Dol
California, Oregon,

: : Midwest and Ohio Valley
Washington Firestorms

Severe Weather

Fall 2020 y March 27-28
\
/ Southeast Tornadoes and
\%- Northern Storms and Flooding
Westem / Central ‘ Jan 10-12
Drought and Heatwave.g
Summer-Fall 2020 Tennessee Tornadoes and
\ j Southeast Severe Weather
l March 24
Central and Eastern 2 Hurricane Isaias
Severe Weather 3 August 3-4
Nay=s \0 South, East and

) Swmemﬁ\

Northeast Severe Weather
/\Q, \ Weather Feb 5-7
S X April 21-23 South, Central and Eastern
. J{u‘ . Central, Southern, Severe Weather
) Z: \% and Eastern Severe Weather May 20-23

/¢ April 27-30

g ") Southeast and Eastern
i Tc
o South Texas Hurricane Sally ’ O"Aap?; 102u_t$;eak

T i v - ¢ N,
{> g o Hurricane Hanna Septentento-l1 = - ;
May 27 July 25-26 Hurricane Delta  Hurricane Laura Hurricane Zeta ~  Tropical Storm Eta
October 9-11 August 27-28 October 28-29 November 8-12

This map denotes the approximate location for each of the 22 separate billion-dollar weather and climate disasters that impacted the United States during 2020.

(Source: NOAA)
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Most registered voters, including Republicans,

support climate-friendly energy policies
- % "strongly" or "somewhat" support -
@ AiRegvoters @ LoD @ ModiConD @ LibMod R @ ConR

Provide tax rebates for people who purchase
energy-efficient vehicles or solar panels

Fund more research into renewahle energy
sources such as solar and wind power

Generate renewable energy (solar and wind)
on public land in the U.S.

Regulate carbon dwoxide (the primary
greenhouse gas) as a pollutant

Transition the U.S. economy (Inchudng electne wtilities,
transportation, buildings, and industry)
from fossil Tuels 1o 100% dean energy by 2050

Reguwre fossil fuel companies to pay a carbon tax
and use the money to reduce other taxes
(such as mcome tax) by an equal amount

Require electric utilities to produce 100% of their
electricity from wind, solar, or other
renewvable energy sources by the year 2035

Elirminate all carbon pollution created by coal, o, and
natural gas from the U.S. economy by 2050

0%

How much do you Suppor of oppase the following poicies?

a1

36
®
28
@

29

December 2020.

51

51

50%

64 80 82 88 96

@ e O
61 80 82 o1 96
& ® oe
59 76 8 88 94

& e 0 0

67 74 B4 o4
® ¢ © O
59 72 87 95
® L 2 .
55 67 82 o1
5] L 4 ® o
54 66 83 a4
@ L 2 ® o
66 8¢ 93
@ e o
10086

Jerane Charge = CENTER far CUMATE CHANGE
Commurecaren Y COMMUMCATON

(Source: Politics and Global Warming)
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Last data update: January, 22" 2020

CO:z EMISSIONS VARIATION (%)

January, 1t » December, 315t 2020 @ January, 15 » December, 315t 2019

B Last data update: December 5th, 2021

COz EMISSIONS VARIATION (%)

Janhuary 15t 3 October 315%, 2021 @ January 15t 5 October 31°%, 2020

-75

-12.5

carbonmonitor.org - February, 4th 2021

CHN usa IND EU28* GBR FRA DEU ITA ESP RUS JPN BRA ROW™*

¢ Ll .| .

carbonmonitor.org - January 6th, 2022

(Source: Carbon Monitor)
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AY V4 E Greenhouse Gas Reductions by Policy )
.I_H. % 7,000 \ Cropland and Rice Measures
20
| S

T Activity Allorestation and Reforestation
m Behaviour and avoided demand & 000 I“““""“:“:‘““*:’:; '
.. g mproved Fores nagemen
u En_ergy Squ!v_EfﬂCIencv Increased Retrofitting
Buildings efficiency Building Efficiency
U — O Industry efficiency 5000 = tlectic Building Codes and
| . @, Appliance Standards
Transport efficiency o wBds Shifting
Electric vehicles Lé 4,000 = Vohicle Fus Economy
— apn . Q assanger ales Standan
P © u ........... . mOther electrification 2 I s o
W Hydrogen ©
. = 3,000 m Existing Coal Power Plant Regs
— B Wind and solar 5 m New Gas Power Plant Regs
= M Transport biofuels = = 100% Clean Flectriclty Standard
-40 ——.... Other renewables 2,000 B i E trker Substitution
— - W Other power Industry Energy and Material
Efficienc
1 5 (Y.'(':S
B CCUS industry Indushry
1,000 -~
N = Meth C ture 1
[ CCUS power and fuel supply CDedriction
s Meenures
©0 2021-25 2026-30 2031-35 2036-40 2041-45 2046-50 ° N e etien v
- - - - - - feci H Electrolysis
Net emissions reduction 2020 2025 2030 2035 2040 2045 2050 =ndusialiwiich o Clean Fuek

(Source: IEA ”A Global Pathway to Net-Zero CO2 Emissions in 2050”) (Source: Energy Innovation “A 1.5°C NDC for Climate
Leadership by the United States”)
FIgurEcsjlnlarﬂ corsumption of energy

1635 Mine 1355 Miog 1355 Hica 1173 Mo 132539 MEDs L1153 Ming
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= fowsl Uguids 5
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B0 =
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N - Hquids
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- 0%
10%:
Ok 2°C 1556
20lE 2030 2050 2050 A0E0
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(b ambtn etz miExR afm sRASN eI FLAER
(Source: IEA ”"Going to Climate-Neutral by 20507) (Source: Jiankun He “A Study on China’s Low Carbon

Development Strategy and Transformation Pathway”)
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Key Findings: Flexible Nuclear Energy for Clean Energy Systems (i;c§)

v

* Flexibility: “The ability of nuclear energy generation to F C
economically provide energy services at the time and location they FOR NUCLEAR-RENEWABLES INTEGRATION

are needed by end-users.These energy services can include both
electric and non-electric applications utilizing both traditional and
advanced nuclear power plants and integrated systems.”

* Operational flexibility: There is an established body of
knowledge surrounding current sources of flexible

nuclear energy and its constraints. Nuclear is evolving ‘
into a more )
* Product flexibility: Innovation can increase the flexibility QZ:LZEZ:QY
of existing nuclear reactors to produce both clean can work alongside
electricity and beneficial non-electric products. chemical plants and :
renewable generators ! ‘
to create integrated “« > A ' <

* Deployment flexibility: Advanced reactors will present
esiie sl fue e energy systems. - -
even more opportunities for flexibility in nuclear systems p j ( 1
at various scales. <9 Q"

A

Nuclear flexibility can enable other clean energy
generators' HE FLEXIBILITY oF NUCLEAR energy.gov/ne

https://www.nice-future.org/flexible-nuclear-energy-clean-energy-systems

(Source: Nice Future)
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(Source: M. Ruth et. Al. “The Economic Potential of Nuclear-Renewable Hybrid Energy Systems Producing Hydrogen”)
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I } Natural Gas-
109 to-Ammonia

Derivatives

+. 1,449

> 1762

&

1
ﬁ
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o

—
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Natural Gasto-  [>-[€02]1,786
Ammonia
Derivatives L, Ureally A <4
TN 3,799
@)
HTSE-to-Ammonia
Derivatives ""02 2,435
(N, from Air Separation
(HTSE generates . I 2,939
606 tons/day Ho) eenm 3,799

HTSE-to-Ammonia

Derivatives
[N, from combustion;
HTSE generates
715 tons/day Ho)

_,. "

~0, 2,508

®

(X 2,939

-

AmmNit

3

Lo
[

(AT RUKR?)

Madel Basis:
Urea (fons/day)

Ammonium Nitrate

(tons/day|
Natural Gas (millions of
cubic feet/day)
H:0., Water (gallons/minute)
Electricity (MW,)
AL 500-MWy, HTGR
§'§§ Process Heat (MW
En,;\ Carbon Dioxide Emitted {tons/day)

Carbon Dioxide Captured
[tons/day)

02 Oxygen fons/day)

a. Amount needed as feedstock for
hydrogen production.

(Source: M. G. Mckellar “Next Generation Nuclear Plant
Industrial Process Heat Applications an Economics”)
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Thank You Very Much
For Your Attention!

fengjun.duan@canon-igs.org



