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Outline

* Background on Climate Change
(CC)
—Sources and Effects

e Cities’ contributions and Drivers to
CC and

e CC impacts in cities



Of 33,700 authors
of peer-reviewed

CLIMATE CHANGE

papers

only 44 reject
that it’s
CAUSED
BY

HUMANS

*From Web of Science peer-reviewed scientific articles with keyword phrases
"global warming" or "global climmate change" published between 1991 and 2011
Research by JL. Powell. Full article at: DeSmogBlog.com/Powell
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Deparures in termperature (*C)

Departures in temperature (°C)

Variations of the Earth's surface temperature for: WARMING IS UNEQUIVOCAL

(a) the past 140 years

from the 1861 to 1990 average
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The Climate is Changing

It’s changing at an increasingly rapid
rate...and

at a rate beyond historic experience...



1000 Years of Changes in Carbon Emissions,
CO, Concentrations and Temperature

(ppm)

8 (G C)
7 per year
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CO2 concentration



https://vimeo.com/175317504

Global Mean Temperature



https://vimeo.com/175317501

All 3 indicators



https://vimeo.com/175317499

IpCC

INTERGOVERNMENTAL paneL on ClimaTe chanee

WORKING GROUP | CONTRIBUTION TO THE
FIFTH ASSESSMENT REPORT OF THE
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE




IPCC ARC5 (2013)
“It is now considered even more certain

(> 95%) that human influence has been
the dominant cause of the observed
warming since the mid-20th century.

Natural internal variability and natural
external forcing (e.g. the sun) have
contributed virtually nothing to the
warming since 1950 — the share of these
factors was narrowed down to £ 0.1
degrees.”



THE GREENHOUSE EFFECT

infra-red heat anarqgy from
the ground is partly
reflected by the glass, and

some is trapped inside the
greenhouse

Visible enargy from the sun
passes through the glass
and heats the qround

The Mot ONMkc 11 acllay Cantra tor Climets Pradiction snd Kasaareh




The Greenhouse Effect




The Greenhouse Effect
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The Greenhouse Effect

EPA



The Greenhouse Effect




Which are the main GHGs?

Carbon Dioxide (CO2): power, industry, transport

Methane (CH4): agriculture, livestock, waste
management

Nitrous Oxide (N20): agriculture, fertilizers
Hydrofluorocarbons (HFC)
Perfluorocarbons (PFC)

Sulfur hexafluoride (SF6)

refrigeration systems, air conditions, fire suppression
systems



Human activities contributing to Climate

Land Use
Changes

Fossil Fuel
Burning

Change

Urbanisation (modification land surface)
Deforestation (reduces the amount of carbon dioxide absorbed)

Annual Greenhouse Gas Emissions by Sector

Industrial
processes

16.8%

Power stations

Power stations 21.3%

|nd ust ry Transportation fuels
14.0% Waste disposal
Tra nSpOFt and treatment
o - 3.4%
Buildings
Agricultural
1 12.5% o, Land use and
AngCU Itu re byproducts 10.0% Liomass burning
Fossil fuel retrieval, - 10 3% Residential, commercial,
i istribution 11-3% ’ and other sources
processing, and distribution

29.5% 40.0% 62.0%

20.6%
| 1.1%
8.4% | 4.8% 1.5%
2.3%
19.2% 6.6% 59%

9.1%
12.9% 296% 48 1% 26.0%

Carbon Dioxide Methane Nitrous Oxide
(72% of total) {18% of total) (9% of total}



Climate Change Effects and
Impacts



Changes in means

Temperature
Rainfall

Sea level rise

27



Global Temperature
Change


http://www.climate-lab-book.ac.uk/files/2016/05/spiral_optimized.gif
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Annual temperaturetrends: 1976 to 1999
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Trends In percentage per century
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North Polar cap

Observed s2a ice September 1973

25% reduction

in 25 years

Sourcs;
Archc Climate |mpac] Assassmant [ACLA), 2004,
Impmots of & Warrning Archic.



a) Global average surface temperature change
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RCPs: Representative Concentration Pathways



Global mean sea level rise
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' Ocean Heat Content

smdm:mmmmmmnammmmmmmm in fact, increasing.
mmmmmwmm“mfﬂ decreasing.

Source: NOAA

A detailed description of this evidence can be found on the CLIMATE.NASA
website



http://climate.nasa.gov/evidence/

Changes In extremes
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Hurricanes, cyclones, typhoons
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Climate Induced Disasters

Number
1000

800 -
i _ | IHII
400

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Geophysical events ] Meteorological events [ Hydrological events 0 Climatological events
(Earthquake, tsunami, (Tropical storm, winter (Flood, (Extreme temperature,
volcanic eruption) storm, thunderstorm) mass movement) drought, forest fire)

Munich RE, 2014




IMPACTS of Climate Change

e Casualties

e Famines

e Economic losses

o Diseases
 Infrastructure damages
» Biodiversity loss

e Increased “heat island
effect”

o \Water scarcity




Indirect IMPACTS of Climate Change

1 2005 monpabay.com

Environmental
refugees

Accelerated
urbanization
Epidemics, worsening
public health

High energy demand
for cooling



Source: UNEP / GRID-Arendal, 2007
Refer for report to

http://unfccc.int/resource/docs/publications/impacts.pdf
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http://unfccc.int/resource/docs/publications/impacts.pdf

What 1s driving climate
change?

How are humans and cities drive
climate change?
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Australia
United States of America

Saudi Arabia
Russian Federation
Germany
Denmark
United Kingdom
Japan
European Union (27)
ltaly
France, South Africa
Sweden
Mexico, Romania
Malaysia, Thailand,
China, Turkey
Brazil
Egypt
Mauritius, Indonesia, Syria
Vietnam, Nigeria . .
India, Philippines GHG emissions per
Cambodia, Morocco
Pakistan, Nepal, Costa Rica person (2005)
Honduras, Uganda
El Salvador, Ethiopia
Bangladesh,GuathaIa MEtrIC tonnes’ Cozeq
Nicaragua, Zimbabwe
Paraguay, Mauritania
Ghana, Cameroon
Benin, Kenya, Sudan
Guinea, Sierra Leone
Togo, Zambia, Haiti
Malawi, CAR, Burkina F
Mozambique, Niger
Eritrea, Liberia, Tanzania.
Mali, Burundi, Chad
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Sheet2

		Country		MtCO2e		Rank		% of World Total		Metric tons CO2e Per Person

		Mali, Burundi, Chad		0.6		159		0.00%		0

		Eritrea, Liberia, Tanzania.		0.6		156		0.00%		0.1

		Mozambique, Niger		0.2		171		0.00%		0.1

		Malawi, CAR, Burkina F		1		149		0.00%		0.1

		Togo, Zambia, Haiti		1.4		145		0.00%		0.2

		Guinea, Sierra Leone		0.3		167		0.00%		0.2

		Benin, Kenya, Sudan		2.6		135		0.01%		0.3

		Ghana, Cameroon		0.1		182		0.00%		0.4

		Paraguay, Mauritania		0.4		162		0.00%		0.6

		Nicaragua, Zimbabwe		1		150		0.00%		0.8

		Bangladesh, Guatemala		142.2		38		0.38%		0.9

		El Salvador, Ethiopia		6.6		118		0.02%		1

		Honduras, Uganda		7.4		115		0.02%		1.1

		Pakistan, Nepal, Costa Rica		240.6		29		0.64%		1.5

		Cambodia, Morocco		22.7		86		0.06%		1.6

		India, Philippines		1,852.90		5		4.91%		1.7

		Vietnam, Nigeria		176.9		35		0.47%		2.1

		Mauritius, Indonesia, Syria		3.4		130		0.01%		2.7

		Egypt		221.1		31		0.59%		3

		Brazil		1,014.10		7		2.69%		5.4

		China, Turkey		7,219.20		1		19.12%		5.5

		Malaysia, Thailand,		146.9		37		0.39%		5.7

		Mexico, Romania		629.9		11		1.67%		6.1

		Sweden		67		62		0.18%		7.4

		France, South Africa		550.3		15		1.46%		9

		Italy		565.7		14		1.50%		9.7

		European Union (27)		5,047.70		3		13.37%		10.3

		Japan		1,342.70		6		3.56%		10.5

		United Kingdom		639.8		10		1.69%		10.6

		Denmark		63.3		64		0.17%		11.7

		Germany		977.4		8		2.59%		11.9

		Russian Federation		1,960.00		4		5.19%		13.7

		Saudi Arabia		374.3		23		0.99%		16.2

		United States of America		6,963.80		2		18.44%		23.5

		Australia		548.6		17		1.45%		26.9
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Sheet1

		Country		MtCO2e		Rank		% of World Total		Metric tons CO2e Per Person		Rank

		Australia		548.6		17		1.45%		26.9		5

		United States of America		6,963.80		2		18.44%		23.5		7

		Saudi Arabia		374.3		23		0.99%		16.2		13

		Russian Federation		1,960.00		4		5.19%		13.7		18

		Germany		977.4		8		2.59%		11.9		25

		Denmark		63.3		64		0.17%		11.7		27

		United Kingdom		639.8		10		1.69%		10.6		36

		Japan		1,342.70		6		3.56%		10.5		37

		European Union (27)		5,047.70		3		13.37%		10.3		39

		Italy		565.7		14		1.50%		9.7		45

		France, South Africa		550.3		15		1.46%		9		47

		Sweden		67		62		0.18%		7.4		56

		Mexico, Romania		629.9		11		1.67%		6.1		65

		Malaysia, Thailand,		146.9		37		0.39%		5.7		67

		China, Turkey		7,219.20		1		19.12%		5.5		72

		Brazil		1,014.10		7		2.69%		5.4		74

		Egypt		221.1		31		0.59%		3		94

		Mauritius, Indonesia, Syria		3.4		130		0.01%		2.7		100

		Vietnam, Nigeria		176.9		35		0.47%		2.1		111

		India, Philippines		1,852.90		5		4.91%		1.7		120

		Cambodia, Congo DR, Morocco		22.7		86		0.06%		1.6		123

		Pakistan, Nepal, Costa Rica		240.6		29		0.64%		1.5		128

		Honduras, Uganda		7.4		115		0.02%		1.1		136

		El Salvador, Ethiopia		6.6		118		0.02%		1		138

		Bangladesh, Yemen, Guatemala		142.2		38		0.38%		0.9		140

		Swaziland, Nicaragua, Zimbabwe		1		150		0.00%		0.8		143

		Bhutan, Paraguay, Mauritania		0.4		162		0.00%		0.6		150

		Ghana, Cameroon, Cote d'Ivoire		0.1		182		0.00%		0.4		155

		Benin, Kenya, Sudan		2.6		135		0.01%		0.3		160

		Togo, Zambia, Haiti, Gambia		1.4		145		0.00%		0.2		164

		Guinea, Sierra Leone		0.3		167		0.00%		0.2		168

		Eritrea, Liberia, Tanzania.		0.6		156		0.00%		0.1		173

		Lesotho, Mozambique, Niger		0.2		171		0.00%		0.1		176

		Malawi, Rwanda, CAR, Burkina F		1		149		0.00%		0.1		179

		Mali, Burundi, Chad		0.6		159		0.00%		0		183
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yearly

		Total GHG Emissions in 2005

		(excludes land use change)

		CO2, CH4, N2O, PFCs, HFCs, SF6

		Country		MtCO2e		Rank		% of World Total		Metric tons CO2e Per Person		Rank

		Qatar [1,2]		44.2		75		0.12%		55.5		1

		United Arab Emirates		159.1		36		0.42%		38.8		2

		Kuwait		88.7		51		0.23%		35		3

		Luxembourg		12.6		100		0.03%		27.5		4

		Australia		548.6		17		1.45%		26.9		5

		Bahrain [1,2]		18.4		94		0.05%		25.4		6

		United States of America		6,963.80		2		18.44%		23.5		7

		Canada		731.6		9		1.94%		22.6		8

		Trinidad & Tobago [1,2]		26		83		0.07%		19.6		9

		Turkmenistan		91.4		50		0.24%		18.9		10

		New Zealand		77.6		57		0.21%		18.8		11

		Ireland		69.3		60		0.18%		16.7		12

		Saudi Arabia		374.3		23		0.99%		16.2		13

		Estonia		19.3		93		0.05%		14.4		14

		Brunei* [1,2]		5.2		123		0.01%		13.9		15

		Netherlands		224.4		30		0.59%		13.8		16

		Czech Republic		140.1		40		0.37%		13.7		17

		Russian Federation		1,960.00		4		5.19%		13.7		18

		Belgium		138		41		0.37%		13.2		19

		Finland		68.3		61		0.18%		13		20

		Uruguay		42		77		0.11%		12.7		21

		Kazakhstan		192		32		0.51%		12.7		22

		Oman [1,2]		30		82		0.08%		12		23

		Mongolia		30.3		81		0.08%		11.9		24

		Germany		977.4		8		2.59%		11.9		25

		Taiwan* [1,2]		271.2		27		0.72%		11.8		26

		Denmark		63.3		64		0.17%		11.7		27

		Israel		79.8		56		0.21%		11.5		28

		Greece		128		44		0.34%		11.5		29

		Austria		94.8		48		0.25%		11.5		30

		Korea (South)		548.7		16		1.45%		11.4		31

		Singapore		48.3		72		0.13%		11.3		32

		Norway		52		67		0.14%		11.2		33

		Iceland		3.3		131		0.01%		11.1		34

		Nauru [1,2]		0.1		175		0.00%		11		35

		United Kingdom		639.8		10		1.69%		10.6		36

		Japan		1,342.70		6		3.56%		10.5		37

		Cyprus [1,2]		7.9		114		0.02%		10.5		38

		European Union (27)		5,047.70		3		13.37%		10.3		39

		Ukraine		484.7		18		1.28%		10.3		40

		Spain		438.7		19		1.16%		10.1		41

		Slovenia		20.2		90		0.05%		10.1		42

		Venezuela		266.3		28		0.71%		10		43

		Poland		374.6		22		0.99%		9.8		44

		Italy		565.7		14		1.50%		9.7		45

		Slovakia		50.3		70		0.13%		9.3		46

		France		550.3		15		1.46%		9		47

		South Africa		422.8		20		1.12%		9		48

		Bulgaria		66.7		63		0.18%		8.6		49

		Belarus		83.3		54		0.22%		8.5		50

		Hungary		84.2		52		0.22%		8.3		51

		Libya [1,2]		48.8		71		0.13%		8.3		52

		Argentina		318.3		25		0.84%		8.2		53

		Iran		566.3		13		1.50%		8.2		54

		Portugal		83		55		0.22%		7.9		55

		Sweden		67		62		0.18%		7.4		56

		Switzerland		54.4		66		0.14%		7.3		57

		Seychelles [1,2]		0.6		158		0.00%		7		58

		Uzbekistan		181.2		33		0.48%		6.9		59

		Croatia		30.7		79		0.08%		6.9		60

		Bolivia		62.9		65		0.17%		6.9		61

		Equatorial Guinea [1,2]		3.2		132		0.01%		6.7		62

		Malta [1,2]		2.6		136		0.01%		6.5		63

		Bahamas [1,2]		2.1		139		0.01%		6.5		64

		Mexico		629.9		11		1.67%		6.1		65

		Romania		130.9		43		0.35%		6.1		66

		Malaysia [1,2]		146.9		37		0.39%		5.7		67

		Lithuania		19.5		91		0.05%		5.7		68

		Palau [1,2]		0.1		179		0.00%		5.7		69

		Azerbaijan		47.1		73		0.12%		5.6		70

		Thailand		351.3		24		0.93%		5.6		71

		China		7,219.20		1		19.12%		5.5		72

		Turkey		393.2		21		1.04%		5.5		73

		Brazil		1,014.10		7		2.69%		5.4		74

		Suriname [1,2]		2.4		137		0.01%		5.3		75

		Macedonia, FYR		10.7		104		0.03%		5.2		76

		Chile		83.8		53		0.22%		5.1		77

		Antigua & Barbuda [1,2]		0.4		161		0.00%		5.1		78

		Korea (North)		117.5		46		0.31%		5		79

		Serbia & Montenegro [1,2]		51.5		68		0.14%		4.8		80

		Iraq*		121.1		45		0.32%		4.6		81

		Latvia		10.7		105		0.03%		4.6		82

		Barbados [1,2]		1.3		147		0.00%		4.5		83

		Lebanon [1,2]		17.5		96		0.05%		4.4		84

		Bosnia & Herzegovina [1,2]		16.4		98		0.04%		4.3		85

		Jordan		22.6		87		0.06%		4.2		86

		Algeria		136.6		42		0.36%		4.2		87

		Colombia		177		34		0.47%		3.9		88

		Jamaica [1,2]		10.1		108		0.03%		3.8		89

		Gabon [1,2]		4.8		124		0.01%		3.7		90

		Ecuador		43.3		76		0.11%		3.3		91

		Moldova		12.5		101		0.03%		3.2		92

		Laos		17.4		97		0.05%		3.1		93

		Egypt		221.1		31		0.59%		3		94

		Cook Islands [1,2]		0.1		184		0.00%		2.9		95

		Albania		9.2		111		0.02%		2.9		96

		Saint Kitts & Nevis [1,2]		0.1		177		0.00%		2.8		97

		Belize [1,2]		0.8		152		0.00%		2.8		98

		Peru		75.6		58		0.20%		2.8		99

		Mauritius [1,2]		3.4		130		0.01%		2.7		100

		Indonesia		594.4		12		1.57%		2.7		101

		Syria [1,2]		50.6		69		0.13%		2.7		102

		Armenia		7.4		116		0.02%		2.5		103

		Maldives [1,2]		0.7		154		0.00%		2.4		104

		Botswana [1,2]		4.3		128		0.01%		2.3		105

		Tunisia [1,2]		23.2		85		0.06%		2.3		106

		Saint Lucia [1,2]		0.4		164		0.00%		2.2		107

		Grenada [1,2]		0.2		169		0.00%		2.2		108

		Cuba [1,2]		24.6		84		0.07%		2.2		109

		Myanmar		104.6		47		0.28%		2.2		110

		Vietnam		176.9		35		0.47%		2.1		111

		Nigeria		296.6		26		0.79%		2.1		112

		Guyana [1,2]		1.5		144		0.00%		2		113

		Fiji [1,2]		1.6		142		0.00%		2		114

		Georgia		8.8		112		0.02%		2		115

		Dominican Republic [1,2]		18.2		95		0.05%		1.9		116

		Kyrgyzstan		9.7		110		0.03%		1.9		117

		Panama [1,2]		6.1		121		0.02%		1.9		118

		Senegal		21.1		88		0.06%		1.8		119

		India		1,852.90		5		4.91%		1.7		120

		Niue [1,2]		0		186		0.00%		1.7		121

		Philippines		141.7		39		0.38%		1.7		122

		Cambodia		22.7		86		0.06%		1.6		123

		Saint Vincent & Grenadines [1,2]		0.2		172		0.00%		1.6		124

		Congo, Dem. Republic		93.3		49		0.25%		1.6		125

		Dominica [1,2]		0.1		179		0.00%		1.6		126

		Morocco [1,2]		46.8		74		0.12%		1.6		127

		Pakistan		240.6		29		0.64%		1.5		128

		Tajikistan		9.9		109		0.03%		1.5		129

		Nepal		40.4		78		0.11%		1.5		130

		Costa Rica [1,2]		6.4		120		0.02%		1.5		131

		Congo [1,2]		5.2		122		0.01%		1.4		132

		Namibia [1,2]		2.8		134		0.01%		1.4		133

		Angola [1,2]		20.4		89		0.05%		1.3		134

		Tonga [1,2]		0.1		178		0.00%		1.2		135

		Honduras [1,2]		7.4		115		0.02%		1.1		136

		Uganda		30.6		80		0.08%		1.1		137

		El Salvador [1,2]		6.6		118		0.02%		1		138

		Ethiopia		73.5		59		0.19%		1		139

		Bangladesh		142.2		38		0.38%		0.9		140

		Yemen [1,2]		19.5		92		0.05%		0.9		141

		Guatemala [1,2]		11.4		102		0.03%		0.9		142

		Swaziland [1,2]		1		150		0.00%		0.8		143

		Samoa [1,2]		0.2		174		0.00%		0.8		144

		Nicaragua [1,2]		4.4		127		0.01%		0.8		145

		Zimbabwe [1,2]		10.5		106		0.03%		0.8		146

		Papua New Guinea [1,2]		4.4		126		0.01%		0.7		147

		Sao Tome & Principe [1,2]		0.1		181		0.00%		0.7		148

		Sri Lanka [1,2]		12.9		99		0.03%		0.7		149

		Bhutan [1,2]		0.4		162		0.00%		0.6		150

		Paraguay [1,2]		3.8		129		0.01%		0.6		151

		Cape Verde [1,2]		0.3		165		0.00%		0.6		152

		Mauritania [1,2]		1.6		143		0.00%		0.6		153

		Djibouti [1,2]		0.4		163		0.00%		0.5		154

		Vanuatu [1,2]		0.1		182		0.00%		0.4		155

		Cameroon [1,2]		6.8		117		0.02%		0.4		156

		Solomon Islands [1,2]		0.2		173		0.00%		0.4		157

		Ghana [1,2]		8		113		0.02%		0.4		158

		Cote d'Ivoire [1,2]		6.6		119		0.02%		0.4		159

		Benin [1,2]		2.6		135		0.01%		0.3		160

		Kenya [1,2]		10.9		103		0.03%		0.3		161

		Sudan [1,2]		10.4		107		0.03%		0.3		162

		Kiribati [1,2]		0		185		0.00%		0.3		163

		Togo [1,2]		1.4		145		0.00%		0.2		164

		Zambia [1,2]		2.4		138		0.01%		0.2		165

		Haiti [1,2]		1.8		140		0.00%		0.2		166

		Gambia [1,2]		0.3		165		0.00%		0.2		167

		Guinea-Bissau [1,2]		0.3		167		0.00%		0.2		168

		Sierra Leone [1,2]		0.9		151		0.00%		0.2		169

		Guinea [1,2]		1.4		146		0.00%		0.2		170

		Madagascar [1,2]		2.8		133		0.01%		0.2		171

		Comoros [1,2]		0.1		182		0.00%		0.1		172

		Eritrea [1,2]		0.6		156		0.00%		0.1		173

		Liberia [1,2]		0.5		160		0.00%		0.1		174

		Tanzania [1,2]		4.8		125		0.01%		0.1		175

		Lesotho [1,2]		0.2		171		0.00%		0.1		176

		Mozambique [1,2]		1.7		141		0.00%		0.1		177

		Niger [1,2]		1.1		148		0.00%		0.1		178

		Malawi [1,2]		1		149		0.00%		0.1		179

		Rwanda [1,2]		0.6		157		0.00%		0.1		180

		Central African Republic [1,2]		0.3		168		0.00%		0.1		181

		Burkina Faso [1,2]		0.7		153		0.00%		0.1		182

		Mali [1,2]		0.6		159		0.00%		0		183

		Burundi [1,2]		0.2		170		0.00%		0		184

		Afghanistan [1,2]		0.7		155		0.00%		0		185

		Chad [1,2]		0.1		176		0.00%		0		186

		* non-parties to the UNFCCC

		[1] CH4 & N2O data not available. [2] PFC		HFC & SF6 data not available.

		Citation: Climate Analysis Indicators Tool (CAIT) Version 6.0. (Washington, DC:  World Resources Institute, 2009).






Industrialized countries have emitted the most
anthropogenic CO2

(Area proportional to historical CO2 emissions from fossil fuel combustion, 1900-1999)

Source: WRI
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Global Population:
Rural / Urban
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Key question - Which way will

Chinese / Indian cities go?
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“Our struggle for global sustainability will
be won or lost in citie

(Ban Ki-Mo
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Cities cover about 3% of
the earth's surface but
are disproportionately
responsible for causing
climate change
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OOOOO : UN Habitat, 2011



Per person GHG emissions:
Cities vs Nations

Figure 1: Comparing cities and their nations for greenhouse gas emissions per person
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Source: Dodman 2009. NB Care should be taken in comparing figures for the cities in different
nations, due to differences in methodologies for counting and assigning greenhouse gas

emissions.
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Dodman, 2011
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Which are the main drivers of GHG
emissions in cities?

— Economic basis (balance of manufacturing /
service industries)

— Individual consumption lifestyles

— Urban form and density

— Carbon intensity

— Energy use pattern related to weather conditions



Economic basis
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Consumption vs production
based approaches

* Production vs Consumption based figures
— Production — location where GHGs are emitted

— Consumption — GHGs allocated to individuals based on GHG emission implications
of the goods & services they use

e Consumption-based GHG allocations change figures
— Shanghai down; London up to 12 tonnes CO,e/person (15%)
— Setting cap on the half billion largest emitters

— Giving space for those who are poor & have very low consumption to meet their
needs



Urban form and density
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Densities matter when it comes to avoiding high-

carbon growth patterns

o5 City Densities and their GHG Emissions per capita
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Atlanta and Barcelona have similar populations but very different carbon productivity

Atlanta Barcelona

Built-up area it Built-up area

Population Urban area Transport carbon emissions Population Urban area Transport carbon emissions

anliiifely]

2.5 4,280 75 2.8 162 0.7

J_'persor millicr ik lannes CO_/person

(public + privata tWanspart) {pubilic + private ransport

(Source: New Climate
Economy report, 2014)



GHG emissions/person/year, Toronto
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Land-Use and CO,

CO,, Lbs/Yi/Household

Buildings 25,000 10,000
Transportation 24,000 9,000
Total 49,000 19,000

Source: Eliot Allen, “Cool Spots”



Low carbon cities and quality of life

* Places where a very high quality of life is possible without high GHGs

e Some evidence

Porto Alegre & Sao Paulo; the low-energy using residential areas in
Toronto

Oslo, Stockholm below 4 tonnes CO2e/person/year

Dramatic reduction in CO, emissions in households that
walk/bicycle/use public transport

Copenhagen & Amsterdam vs Detroit & Houston

High density low-energy use in homes is easy; many of the world’s most
expensive/desirable residential areas are high density



Urban actions mitigation potential
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Thousands of cities are undertaking Climate Action Plans
and Mitigation commitments

GHG Reduction Target [%]
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Yet, their aggregate impact on urban emissions is uncertain



Key messages

» Our ability reduce global GHG depends on what kind
of cities and towns we will build

» A large window of low carbon development
opportunities lie in guiding new urbanization in next
2-3 decades- urban areas are yet to be built

» Cities have great potential to reduce GHG emissions
and contribute to global and national mitigation
efforts



Climate change impacts,
cities and Urbanization
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TED talk on Urban CC
vulnerability and adaptation

http://www.ted.com/talks/vicki arroyo let s p

repare for our new climate.html
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Population living within
100 km of the coast Shoreline

None = Most altered
Less than 30% — Altered
! 30 to 70% -~ |Least Altered

Selected coastal cities of more
than one million people

- More than 70%




Urban Population in Low Elevation Coastal Zones
for Selected Countries
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Climate impacts in cities

Cities face the greatest
risks

e High concentration
of population &
assets

* More extreme
storms/rainfall, heat
waves, sea-level rise
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Vulnerability of low-income households
and neighborhoods

e Greater exposure to hazards (e.g. through living on flood plains or unstable
slopes);

e Lack of risk-reducing housing and infrastructure (e.g. poor-quality housing,
lack of drainage systems);

e Less adaptive capacity (e.g. lacking the income or assets that allow a move
to better quality housing or less dangerous sites);

* Less state provision for assistance in the event of a disaster (e.g. needed
emergency responses and support for rebuilding or repairing homes and
livelihoods; indeed, state action may increase exposure to hazards by
limiting access to safe sites for housing); and

* Less legal and financial protection (e.g. a lack of legal tenure for housing
sites, lack of insurance and disaster proof assets)

(UN-HABITAT,
2011b;Godfrey and
Savage, 2012)



What cities can do about
climate change?



Dealing with Climate Change:
Mitigation and Adaptation

Mitigation activities Adaptation activities
Reducing emissions of Managing the change and
greenhouse gases Impacts that occur due to

climate change.
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Concluding remarks

* High urbanization rate and economic
growth at global south is likely to drive
emissions up

 Which (carbon) development path cities
will follow?
— Economic base
— Carbon intensity

— Urban form
— Consumption patterns and lifestyle

 Urbanization and climate impacts
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