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Why is Climate Changing Faster than Models Project?
Stable states

Antarctic Ice Core Data 1 ?2Small Caps

or cold reversal

Medium Polar Caps

180 ppm  Large Polar Caps

Years BP

460 ppm CO.e

CO,+ NO,s + CFCS@+HZO —SO,s + black soot = ? ppm CO,-equivalent or GWP
(1.66 W/m?) (0.9 W/m2) _
Tundra

Ice melt is accelerating

Sea level rise
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Deep Ocean Warming

Mumbai 27/.1”
26 July 2005
1, 000 deaths

ipOration

Arcti @l@b&i d1a|:y¢d

_E-!i_§ CENTER FOR HEALTH AND THE GLOBAL ENVIRONMENT
3 HARVARD MEDICAL SCHOOL Levitus et al. Science 2005




CENTER FOR HEALTH AND THE GLOBAL ENVIRONMENT

’g HARVARD MEDICAL SCHOOL

HEATWAVES

May/June 2003
Andhra Pradesh
T 122°F
>1400 deaths

July Floods - Japanese B
encephalitis




BEFORE 1970 TODAY

Cold temperatures Increased warmth has
caused freezing at high caused mountain glaciers
elevations and Hriled o shirink iy the tropics and

mosquitoes, mosguito- temperate zones
borne diseases and
many plants to low
altitudes

DENGUE FEVER

OR MALARIA iz lliial=

Some mosquitoes,
mosquito-borne
diseases and plants
have migrated upward

PLANTS



Mozambique Floods
2000

Mozambigue
Channef

Figure 1: Malaria Cases and Maputo Precipitation, 1999-2001
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Five-fold spike in malaria incidence
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Elevation Data
of Africa
Digital Chart of the wWaorld
DCW Palitical Bocuncariss
and Hydrolagy
30 arc-second coe'l sice
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Injury, Respiratory
Disease, Water,
Wildlife, Property,
Carbon Pulse

Timber industry
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AGRICULTURE

@ Asian Soybean Rust
Infected Arags

SOYBEAN
SUDDEN
DEATH

SYNDROME

~ [ A
. J

FLOODS: Fungi and Nematodes

DROUGHTS: Aphids, Whiteflies, Locust
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Severe drought associated with konzo epidemic

Nampula 1981




20 years time
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Energy Infrastructure Vulnerabilities
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*Storms and interruptions

*Heatwaves/blackouts/DG

*Cooling water and nuclear power plants

*Melting permafrost and pipelines

*Warming Lightning

U.S. Lightning-related
nsurance Claims Rise with Temperature: 1990-1995

*Montane glacier loss
hydropower

Each symbol represents
a lightning storm event

Coal-fired plants

Source: Hartford Steam Boiler Inspection and Insurance Co.
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Energy Efficiency & Conservation Natural Sinks
9. Forest sequestration

dges

Fossil fuel emission:

1. Public Transport & Plug-in Hybrids
2. ‘Smart grid:’ Distribution, Storage & Use 10. Soil sequestration

3. Green Buildings 11. Waste management & CH, capture

4. Healthy Cities
Fossil Fuel-based

Renewables 12. Switch from Coal to Nat. Gas
5 Wind 13. C Capture & Storage (CCS) 3

6. PV/Solar thermal 14. H, Fuel Cells 3¢
7. Geothermal One wedge: 15. Coal-to-Liquid w/ CCS 3¢

One Yucca Mt q 5-10 years

8. Biofuels g;}g;} 16. Nuclear fission 3}‘% 3;} 3;} 3;} 37}

EBEOES  CenTER FOR HEALTH AND THE GLOBAL ENVIRONMENT No regrets 10 faults lie ithin a 20-mile
radius of Yucca Mt.
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Technologies Warranting LCA Study

Formaldehyde & Acetaldehyde p-O;
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Oil

Shale ol

Oil (tar) sands

Biofuels

Qil life cycle

TRANSPORT

F.Each year, over 30 million gallons

in leaks and spills contaminate coastlines.
r‘f-:_ b

:EXTRACTIQN —= = ‘ P REFINERIES ";
P4 Fouls river deltas EmirCarinegens

5 and disrupt ecosystems
and forest habitat. e ar et

\/ 2 ¥ COMBUSTION

EXPLORATION — < P auses air pollution, acid
Disturbs wildlife »

v rain and climate change.
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Coal life cycle

MOUNTAINTOP REMOVAL

. P Deforestation
\ N u :
1‘: » Water contamination

" »Cancerclusters
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Wl thyr: toxic fly ash, bottom ash & scrubger sludge:

1 tlg&& wet ponds Cancer clusters

Retention ponds




Carbon Dioxide Capture and Storage

Power Station H umans 0il Rig

Vegetation

Limestone

Fractures
co,
Acidification ’ "\

N 1
e W Microbial D o
Pb

communities

— __0y

Saline Aquifer
-IPCC Tech Summary on CCS
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Complementary Suite of Measures to

Scale Up, Fast e

Trucks
/// Trains

Buses
/

Ships

Cleanly- Healthy

: powered, Cities
H smart grid
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Renewables
+

Nat. Gas Cogen Plant

Regional N

" MW
/ Co-Gen | “M'I‘ i

Generation : - Central

Dist.

Ground source heat
pumps A/C
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Late Aftermcon Temperature
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Sketch of an Urban Heat-Island Profile
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Rural Commercial Urban Suburban
Residental Residental

Suburban Downtown Park Rural
Rezidential Farmland




Clean Energy: Adaptation and Mitigation

Underwriting

Distributed Generation

Swiss Re Distributed Development

Munich Re

e Cooking
Purification .
Clinics

Pumping Schools

Irrigation Homes
Desalination Computers
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Financial and Policy Instruments

Aligning Rewards and Regulations “Carrots”

Private sector TAXES, SUBSIDIES, Public Health

Investments FU{'\' = _
Insurance e Security
Ratings

. Economy
Public sector

Incentives

Infrastructure

R&D

Procu rementglq@q(is;’es/

Climate Stability

THE ECONOMIC
ENGINE

utilities  ~0rN Coal Nuclear for the

Buildings Lobbies 21St CENTURY
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New Energy Plan

Transport
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http://www.climatechangefutures.org

EEIMES CenTERFOR HEALTH AND THE GLOBAL ENVIRONMENT

’g HARVARD MEDICAL SCHOOL




Estimated Savings

Respiratory disease: $6 to $14 billion
Allergies and asthma: $1 to $4 billion
Sick building syndrome: $10 to $30 billion

Worker performance: $20 to $160 billion
Lawrence Berkeley National Lab
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Schools with natural light
20% faster on math tests
2690 faster on reading tests
Stores with natural light: 40% more sales
Hospitals with better lighting & ventilation:
Improved patient outcomes
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Emissions Scenarios and Radiative Forcinc

Scenarios for GHG emissions from 2000 to 2100 (in the absence of additional climate policies)
and projections of surface temperatures
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Scenario Projections diverge ~ 2040
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Heatwaves: Europe 2003
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Temperatures 11°F >30year average
6 std. dev. from the mean

Deaths: >50,,000
*Crops & livestock:

US$12.3 billion
*Wildfires:

1.2 million acres
*Nuclear plant shutdowns
*Hydropower reduced
*Alpine glaciers: 10% lost
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Human-Induced Changes in the Hydrology of the Western US

SWE/P
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e (Grating
_ highly efficient
e Sun drying

— less labour intensive but not as
effective




Upward Plant Migration

Upward Plant Migration Worldwide

. Alaska 7. Rumenzoris (5112 m)

. California f Sierra Nevadas 8. Chimborazo, Andes (5100 m)
. Swiss Alps 9. Mt. Patscherkafel, Austria

. New Zealand 10. Himalayas

. Mt. Kenya (5190 m) 11. Snowy Mountains, Australia
. Mt. Kilimanjaro (5760 m)

1
2
3
4
5
6
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Geographic Shifts of Vector—Borne Disease

1. Mexico, Dengua-Koopman study
2. Taxco, Dengue 1760m

3. Costa Rica, Aedes 1350m

4. Colombia, Aedes 2200m
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5. Rwanda, Malaria altitude change
6. Kenya, Aedes range change
7. India, Aedes 2200m

8. Papua New Guinea, Malaria in Highlands - .




DISASTERS AND DISEASE ‘CLUSTERS’

LEGEND

Abnormally wet

Abnormally dry

J Cholera

l*é Malaria

n*&Danguefﬂmr

#h Encaphalitis

Rift Valley fevar

1997/98 El Nino Event
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Rodents

Heavy rains following droughts ,

._‘- :

Plague: Malawi/Moz border

Emerging Arenaviruses: Zambia/SA

Crop
&
stored-grain losses
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Cassava, Yucca, Manioca, Tapioca

e Staple food >750 million people | * Thik ,
— 45 % of sub-Sahara Africa L R

e (Cultivation increasing
worldwide

e In Africa

— Production tripled between
1980 and 2005
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