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THE CHANGING ENVIRONMENT
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Pressure of World Population

The power of population is indefinitely greater than the power in the earth to produce

subsistence for man.
- Thomas Malthus, An Essay on the Principle of Population
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History of Chinese Population
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ChinesePopulation Growth

Declining Birth Rate vs. Stabilized Death Rate
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Source: NBS, Morgan Stanley Research; Note: Birth rate is the ratio of new birth to total

population; death rate is the ratio of the death to total population.
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Working Age Population Is Set to Contract Soon

Percentage aged 15-64 (lhs)
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Chinese Population Structure Change: 193050
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What Have Humans Done to the Environment?

U Land use change: agricultural activities starting
from 5000 years ago; urbanization; afforestation

U Agqua/marine ecosystems: fishery, surface &
ground water pollution, eutrophication, etc.

U Industry: emitting greenhouse gases and
pollutants

U Ecoeenvironmental protection

Ruddimarand Thomson, 2001 QSR: CH4 change since 5000 years ago



Global Change
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(including alterations in climate, land
productivity, oceans or other water
resources, atmospheric chemistry, and
ecological systemdhat may alter the
capacity of the Earth to sustain life €

- U.S. Global Change Research Act of 1990
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worldwide scale(e.g., an increase in
carbon dioxide in the atmosphere) or
exhibits sufficient cumulative effects to
have worldwide impacft(e.g., local species
extinction resulting in global loss of
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- National Geographic
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Climate Change

oClimate changeefers to a statisticallysignificant variationin either the mean
state of the climateor in itsvariability, persisting for an extended period
(typically decades or longer). Climate change may be duedtural internal
processes or external forcingsr to persistent anthropogenic changes in the
composition of the atmosphere or in land usgee

-1PCC
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that alters the composition of the global atmosphere andhich is in addition to

natural climate variability2 6 8 SNIWSR 2 @JSNJ O2Y LI} N> ot S
-UNFCCC

SO RAPID AND SEVERE ANTHROPOGENIC CLIMATE CHANGE THAT
CANNOT BE ADAPTED WITHOUT ENORMOUS AND UNACCEPTABLE
CONSEQUENCES
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The Fragility of the Atmosphere

Source: NASA
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Temperature & atmospheric composition reconstructed from Antarctic ice core:
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Trends inLonglived GHG Concentrations
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Global Temperaturd=volution

Global temperature evolution over the past 60 million years
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Global TemperaturéAnomaly: 18562020

Changes in assessed historical surface temperature changes since AR5
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Global Temperature in 2023 and 2024

THE 30 WARMEST BOREAL SUMMERS (JJA) GLOBALLY

Data: Global-mean surface air temperatures fram ERAS « Credit: C3S/ECMWF
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s mon (opermicus €S ECMWE Data: ERA5 1940-2024 » Reference period: 1850-1900 « Credit: C3S/ECMWF

June 2024 was warmer globally than any
previous June in the data recoravith an
average ERAS surface air temperature of
16.6&E C 0.6 C above the 1992020
average for June and 0.£4C above the
previous high set in June 2023.
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World Extreme Climate Status: July 2024

Selected Significant Climate Anomalies and Events: July 2024

(ﬂ) GLOBAL AVERAGE TEMPERATURE

Jul 2024 global surface temperature ranked warmest since global records began in 1850, making it the 14th consecutive record-warm month.

THE ARCTIC
The Arctic had its third-warmest Jul and fifth-warmest

Jan—Jul. Arctic sea ice extent for Jul was sixth lowest
on record.

EUROPE
Europe had its warmest Jul and
warmest Jan-Jul on record.

HURRICANE BERYL

Following a destructive landfall in Grenada
in Jun, Beryl peaked in Jul as the earliest
Category 5 hurricane on record. Beryl also

made landfall on the Yucatan Peninsula and
southeast Texas.

NORTH AMERICA

North America had its second-warmest Jul/(ﬂ)
and second-warmest Jan—Jul on record.

CARIBBEAN

The Caribbean region and the Main
Development Region for Atlantic
hurricanes each had their warmest
Jan-Jul on record.

AFRICA
Africa had its warmest Jul and
warmest Jan—Jul on record.

SOUTH AMERICA
South America had its warmest
Jan-Jul on record.

ETHIOPIA
Heavy rain in remote areas
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MEDITERRANEAN
A series of heatwaves in several Mediterranean countries
brought widespread temperature exceedances of 100°F and

hundreds of deaths that were likely related to heat. Greece
had its warmest Jul on record.

PERSIAN GULF
Heat indices in parts of the Persian
Gulf region reached extreme levels in
Jul as temperatures exceeding 105°F
and Gulf water temperatures above
90°F led to feels-like temperatures
of 140°F or higher.

ASIA
Asia had its warmest Jul and fourth-
warmest Jan—Jul on record.

TYPHOON GAEMI

Gaemi, a Category 4 equivalent typhoon,
caused significant flooding and wind
damage in Taiwan and China.

PHILLIPPINES
® Heavy rains associated with the
southwest monsoon and Typhoon
Gaemi triggered widespread flash

floods, where more than 30 deaths
were reported.

TROPICAL STORM PRAPIROON
Severe Tropical Storm Prapiroon caused
floods and landslides that led to extensive
damage in southern China and northern
of Vietnam.

southwestern Ethiopia led to

landslides that killed more than

and homes.

PATAGONIA /(!)

Extreme cold temperatures
caused wildlife deaths in

southern South America. warmest

GLOBAL OCEAN
Global ocean surface temperature was second

200 people and destroyed crops

OCEANIA
Oceania had its eighth-warmest

Jan—Jul on record.
for Jul, ending a streak of 15 consecutive

monthly record highs.

Q

ANTARCTIC SEA ICE EXTENT
The Antarctic tied as fifth-warmest Jul and sea ice extent for Jul ranked second lowest on record.

Please note: Material provided in this map was compiled from NOAA's State of the Climate Reports. For more information please visit: https:/www.ncei.noaa.gov/access/monitoring/monthly-report/global/

https://www.ncei.noaa.gov/access/monitoring/monthiseport/global/202407
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Changes Iin Surfac&ir Temperaturein China
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Heatwave in 2022 in China
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Cryosphere: Shrinking
2022
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Cryosphere Arcticummer lce Cap May Soon Be Gone

Summer ice cap may be gone by 2050

Sea Ice Extent, Sep 2020
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Cumulative mean specific mass balance [10% kg m?
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Hydrosphere: Seaevel Is Rising

L
Sea Level Rise: Observed and Predicted el
8 | o)
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Contributors to sea level rise:
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Hydrosphere: Changes In Precipitation

(b) GPCC V2020 1901-2019
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(c) Global land precipitation anomalies (1891-2019)
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Trend (mm yr~' per decade) IPCC, 202

X = non-significant trend
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More frequent strong rainfall events as temperature rises

Nomalized APIAT (%K)

Liu et al., 2009

Results from an ensemble of 11 coupled climate models {denved from Sun

Hydrosphere: Stornintensity

etal., 2007)
GPCP data: 1879-2007, BON~B0S, 2.5° x 2 5°, b-day average
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Hydrosphere: Changes in Precipitation in China
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Hydrosphere: Flood Vulnerabillity

Regional flood vulnerability )

People affected by floods in 2009

General floods

@ Flash floods E 1 Asia

Countries most affected by

~ floods in the last 10 years

Note: the size of the circles is
proportional to the values shown.
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Hydrosphere: Freshwater Resources

Distribution of Earth's Water
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Lithosphere: Land Use Changes

Widespread Conversion of Natural Ecosystems

Percentage of
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g Global Desertification Vulnerability




Changes in the Biosphere

AHuman impacts:
I Overharvest of desirable species
I Land usechange
I Pollution, climate change

AMigration of floral € and faund " € habitats
AChange in species behavior or ecological relationships
AExtinction of species

34



Biosphere: Worlawide Reef Bleaching

Zooxanthellae Zooxanthellae expelled Dead skeleton covered in
coral tiestia from tissue filamentous algae
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Biosphere: WorldwWide Reef Bleaching
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® No bleaching Marine Park Authority

® Low bleaching

® Moderate bleaching
® Severebleaching
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® Severity unknown




