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Is Our Beautiful Earth Getting Sick?

http://epic.gsfc.nasa.gov/ Earth Polychromatic Imaging Camera (EPIC)

It seems that we are
experiencing more natural
disasters!

Forest Fire

http://www.noaa.gov/features/04_resources/fire2.html
http://www.noaa.gov/features/monitoring_0209/images/drought.jpg
http://www.nesdis.noaa.gov/fourbox/04-29-13/

ger Hurricanes
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http://oceanservice.noaa.gov/hazards/hurricanes/

https://climate.nasa.gov/news/2633/end-of-summer-
arctic-sea-ice-extent-is-eighth-lowest-on-record/

Total Number of People in the world
Killed by Natural Disasters, 1995 — 2015
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Data from CRED: The Human Cost of Weather related Disasters, 1995 - 2015
http://www.unisdr.org/files/46796_cop21weatherdisastersreport2015.pdf
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Total Number of People in the world
Killed by Natural Disasters, 1995 — 2015

300,000
40% 29,000 deaths per year

2200005 800,000 suicide deaths (2015)

SoabborL 44,965 suicide deaths (US, 2016)
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Data from CRED: The Human Cost of Weather related Disasters, 1995 - 2015
http://www.unisdr.org/files/46796_cop21weatherdisastersreport2015.pdf
http://www.who.int/mental_health/prevention/suicide/suicideprevent/en/

Total Economic Losses in Billions of USD and as a Percentage
of GDP from Weather-related Disasters, 1995 - 2015
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Data from CRED: The Human Cost of Weather related Disasters, 1995 - 2015
http://www.unisdr.org/files/46796_cop21weatherdisastersreport2015.pdf

Total Economic Losses in Billions of USD and as a Percentage
of GDP from Weather-related Disasters, 1995 - 2015
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Data from CRED: The Human Cost of Weather related Disasters, 1995 - 2015
http://www.unisdr.org/files/46796_cop21weatherdisastersreport2015.pdf
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How Do we Know the World is Warming Up?

Air Temperature
over Ocean

Temperature
of the Lower
Atmosphere

Ocean Heat
Content
Air Temperature
Sea Surface over Land
Temperature
http://cpo.noaa.gov/warmingworld/
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Global Temperature Anomalies (°C) vs CO, (ppm), 1880- 2016
Base period of global temperature: 1901 - 2000

Rapid Warming

——Global ===CO2ppm = -Linear (Global)

400 ppm = 0.04% by volume
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Data from http://www.ncdc.noaa.gov/monitoring- ces/faqg/ar
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and CO, ion in the over the past 400 600 years AtmOSphETIC Greenhouse Effect

COucomanrte,poms (from the Viostok ice core) Sunlight passes the atmosphere and warms the earth’s
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Correlation is not causation! 400 ppm = 0.04% by volume it cimatenasa gov/causes/

Our Earth is at the distance from the sun,
and it has the composition of gases in the
atmosphere to provide us with the

amount of greenhouse effect, so that we can
survive comfortably at !

— Carbon Dioxide and Climate Change

Thanks! Atmospheric Greenhouse Effect

Evidences of Climate Change

Global Climate Model Inputs
Ozone la

Causes for Climate Change: e - g

Forcings and Feedbacks o=

e - b

Atmospheric chemistry
3

Extraterrestrial Factors

Solar Earth-Sun Stellar
Output Geometry Dust

Air-sea
exchanges

Volcanic Earth's 2
Activity | Climate =5
“éﬁﬂg}:g" INTERNALIFORCINGS glrosphelc The response of the earth’s climate to the various
radiative forcings is not linear, there are plenty of
Continental Ocean Heat Surface . ' ?
Drift Exchange Albedo interactions (feedbacks) among the earth’s components,

Ocean, Atmosphere, and Land Factors and there are many uncertainties to be considered.
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Global Temperature Anomalies (°C) vs CO, (ppm), 1880- 2016
Base period of global temperature: 1901 - 2000
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——Global ===CO2ppm = -Linear (Global)
400 ppm = 0.04% by volume
Data from http://www.ncdc.noaa.gov/monitoring- ces/faq, li h

Global Carbon Cycle

Atmosphere 730 (344 ppm)

lobal Gross Primary
Production and
Respiration

Carbon Flux Indicated by Arrows: Natural Flux =| Anthropogenic Flux =+

Saurce: intergovernmental Panel on Climate Change, Cimate Change 2001: The Scientific Basis (UK. 2001)

http://www.esrl.noaa.gov/research/themes/carbon/
Reservoir sizes in GtC, Fluxes and Rates in GtC/year
344 ppm = 0.0344% by volume 1 GtC = 1Giga-tonne = 102 Kg = 3.67 Gt CO,
1 ppmv=2.12GtC=7.8 Gt CO,

Annual Carbon Dioxide Emissions (kilo tons), 1960 - 2014

Assuming the increased concentration of carbon dioxide
is responsible for the warming of the earth, so which
countries are emitting most carbon dioxide?

Both China and US emit significant amounts of
carbon dioxide to the atmosphere

% of World coJ.'

28.4%, #1|

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Data source: Worldbank.org




12/11/2018

ceosaricazson  Major flows from production to consumption
Flows from location of generation of emissions to location of
consumption of goods and service
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Causes for Climate Change
Carbon Dioxide and Climate Change
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Importeers — e R Ready for the Future

Values for 2011. EU is treated as one region. Units: MtCO, Source: Peters et al 2012
http://www.globalcarbonproject.org/carbonbudget/16/presentation.htm
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China and India are most populous. US and China are most prosperous.

2017 GDP per capita (USD)

2017 GDP Growth Rate (%)
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But, US and developed countries are individually wealthy. China’s economy grows faster than developed countries.




2017 Unemployment Rate (%)
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US, China, and most developed countries have low
unemployment rates.
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2017 Inflation Rate (%)
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High inflation rate occurs in African countries.

2016 Foreign Direct Investment Net Inflow in billions
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Who cares about Africa and Middle-Eastern countries?

2014 Fossil Energy Use (% of the total energy)
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Most countries still depend on fossil fuels for energy.

2015 Renewable Energy Use (% of the total energy)

African countries use most renewable energy?

2014 Nuclear Energy Use (% of the total energy)
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Developed countries do use nuclear power for energy.
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Income Groups of World’s Countries
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P Upper-Middle Income | $3,956 - $12,236

__ | Lower-Middle Income |$1,006 - $3,955

Income Group

B Upper-middle Income | 54
Lower- middle Income | 50

M Low Income

Future Global Economy Ciwa > Low Income <s1005

GNI: Gross National \ncome1
Ready for the Future Most poor countries are in Africa and Southeastern Asia.

Gross Domestic Product (GDP, billions), 1960 - 2016 Carbon Dioxide Emissions (kilo tones), 1960 - 2014
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of global economy. continue to emit most carbon dioxide.
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Low Income
, . . .
The world’s population continues to grow rapidly. How much reduction can high income countries accomplish?




Alternative and Nuclear Energy (non-carbonhydrate

energy, % of total energy)
16
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Clean energy is noncarbohydrate energy that does not produce
carbon dioxide when generated. It includes hydropower and
nuclear, geothermal, and solar power, among others.
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Access to Electricity (% or population)
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Almost half of the world demands more electricity,
what can be done?
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Change of Global Key Variables (% of 2000 Value)
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Economy continues to grow, so do population, carbon
dioxide concentration, and global temperature anomalies.

Energy Use per capita (kg of oil equivalent per person)

GDP per capita vs Energy Use per capita, 1960 — 2015
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High Income countries become more energy-efficient in growing economy

but the trend has plateaued out. Upper-middle Income countries grow

rapidly in economy and demand more energy.

GDP in billions of USD, 1980 - 2022

— Advanced economies

70,000

—— European Union
60,000

—— Commonwealth of Independent States

56500 ——Emerging and developing Asia

——Emerging and developing Europe

40,000 ——ASEAN-5
— Latin America and the Caribbean
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——Middle East, North Africa, Afghanistan,
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Middle East and North Africa
20,000
Sub-Saharan Africa

10,000 +++China

~us Bright future
for all of us?
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Data from International Monetary Fund and Worldbank




Net (Inflow — Outflow) Foreign Direct Investment (USD)
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Nobody cares about lower-middle and low
income countries.
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How much warmer will it be?
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http://wwws3.epa.gov/climatechange/images/science/ScenarioTempGraph.jpg

How much warmer will it be in the future?
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@
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http://ar5-syr.ipcc.ch/topic_summary.php

Climate Change Vulnerability Index (CCVI) Ranking
African and developing countries are most vulnerable.
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Data from the University of Notre Dame Global Adaptation Initiative (ND-GAIN)
https://gain.nd.edu/our-work/country-index/

~ Greenenergy is-expa

Summary

Climate Change is happening

Climate Change is natural

Advancing techneldgy helps

' d but inadequ

SR

Personal respon;lblﬁﬂ e good,but lﬂl e
Impacts of Climate Change diffe bq;w
Global economy will continue

addressed
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What can we DO about climate change?

* Develop renewable energy

* Advance green technology

* Strengthen international cooperation

* Accelerate balanced economic progress

* Do your share of protecting the environment

~. 57 — e Mind
Energy-Efficient; nergy
Syl e

> —
- Water Eneioye

Capture and ~

Undetarodnd Gedthermal

Biomass i " % sy 2R
§ i , L 2e)

Energy Nidear ity S1EE gt U Solar Energyl

i 4 —eandUse

http://epa.gov/climatestudents/impacts/effects/index.html

The unequal scenes of the informal settlement of Kya Sands and the leafy
trees and swimming pools of the middle-class suburb of Bloubosrand, in
Johannesburg, South Africa. Photo: Jonny Miller/ Millefoto

http://www.worldbank.org/en/news/feature/2018/04/03/access-to-education-skilled-jobs-
poverty-reduction-and-i ity-in-south-africa
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