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New diseases, animals and plants
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Plant diseases
also spreading
globally:

Animal and human diseases: . 1|One consequence of a ‘small world’
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e.g. 1783 Laki eruption:
_ Approximately 1:500 year
. event
4% chance happens in 20
years

a Laki

Stratosphere
hv & OH

Nucleation and
Particle Growth —s=

*Average of 25 Icelandic eruptions every 100 years

» Chance of no further eruptions in 20 years: <1%.

«Disruption dependent on wind direction and
composition of ash
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«Potential damage to
National Grid

*GPS receivers unable to
track satellites.

«Interference with high
frequency
communications
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Fig. 3. June-July-August surface temperature anomalies in 1955, 1965, 1975, and in 2006-2011 relative to 1951-1980 mean temperature in units of the
local detrended 1981-2010 standard deviation of temperature. Numbers above each map are percent of the area with data covered by each category in

the color bar.

Perception of climate change (% (

James Hansen™!, Makiko Satc’, and Reto Rucdy®
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Table 1| List of record-breaking meteorological events in the past decade and their impacts.

Year Region Meteorological record-breaking event Impact, costs
2000 England and Wales Wettest autumn on record® since 1766, £1.3billion (ref. 27).
38 & 2002 Central Europe Highest daily rainfall record in Germany*since at Flooding of Prague and Dresden, US$15 billion
52 & least 1901 (ref.84)
2003 Europe Hottestsummer in at least 500 years™. Death toll exceeding 70,000 (ref,31).
2004 South Atlantic First hurricanein the South Atlartic since 1970, Three deaths, US$425million damage™.
2005 North Atlantic Record number of tropical storms, hurricanes and Costliest US natural disaster, 1,836 deaths
category 5 hurricanes® since 1970. (Hurricane Katrina).
2007 Arabian Sea Strongest tropi e in the Arabian Sea™since 1970, Biggest natural disaster in the history of Oman®,
England and Wales May-July wettest since records began in 1766 (ref. 43).  Major fleoding causing -3 billion damage.
Southern Europe Hottest summer on record in Greece™ since 1891. Devastating wildfires.
2009 Victoria (Australia) Heatwave breaking many stationtemperature records  Worstbushfires on record, 173 deaths, 3,500
(32-154 years of data)* houses destroyed™.
2010 Western Russia Hottestsummer since 1500 (ref, 69). 500 wildfires around Moscow, grain-harvest
lossesof 30%.
Pakistan Rainfall records®, Worst flooding in Pakistan's history, nearly 3,000
deaths, affected 20 million people*.
Eastern Australia Highest December rainfall recorded since 1900 (ref. 45).  Brisbane flooding in January 2011, costing 23 lives
and anestimated US$2.55 billion®,
20m Southern United States Most active tornado month on record (April) since 1950.  Tornado hit Joplin causing 116 deaths.

Northeastern United States
Texas, Oklahoma (United States)

January-October wettest onrecord' since 1880.
Meost extreme July heat and drought since 18802,

Severe floods whenHurricane Irene hit.
Wildfires burning 3 million acres (preliminary
impact of US§6-8 billion).

festemn Europe
Western Europe

Hlottestand driest spring on recordin France' since 1990,
Wettest summer on record (The Netherlands, Norway)!
since 1901,

French graim harvest down by 1
Not yet documented.

apan
Republic of Korea

Tetecture ).
Wettest summer on record' since 1908.

GRS, Z0TISSINE, SEvere damage.
Flooding of Seoul, 49 deaths, 77 missing,
125,000 affected.
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Jun—Jul-Aug Temperature Anomaly Distribution: Global
Uses ¢ for 1951-1980
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‘Turn Down the Heat’: World Bank/Potsdam Institute for Climate Impact research for Climate
Analytics 2012

. Major reserves of fossil fuels
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US Shale oil/gas reserves having significant
impact on US economy
Bakkan formation (North Dakota)
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Potential Global Temperature Change from Cloud Ships
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Reverts to A1B in
¢ > less than 10 years

© Crown copyright Met Office
25 years Py
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Carbon Capture and Storage
«£1bn funding made available for
CCS projects
*£125 million cross-government CCS
R&D programme up to 2015

There are other solutions, for example:
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Transforming wheat to emit the aphid
alarm pheromone - a natural insect
repellent
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Role of engineering in
driving efficient agriculture
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e.g. developing new robotic systems

After: Blackmore and Moore, 2008
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Area for regulation:

Shale gas —to address
environmental and safety concerns

e.g. earthquakes and water
pollution

Need to draw on evidence: e.g.

Royal Society and Royal Academy of
Engineering have reviewed potential
risks of shale gas extraction
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Worst price decline and reversal since 1929

Key interactions between regulatory measures
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UK Met Office supported Philippines during
Typhoon Bopha
e Setupin 24 hours
e 4km resolution forecasts
out to 5 days
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Vulnerability of cities and coasts
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