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OUR URBANISING PLANETOUR URBANISING PLANET
The world's population is growingThe world's population is growing
•• from 6 billion in 2005 to a projected 9 from 6 billion in 2005 to a projected 9 

billion in 2050billion in 2050

. . . and urbanising. . . and urbanising
•• May 23, 2007 : transition day !May 23, 2007 : transition day !

global global urbanurban population : 3,303,992,253 people population : 3,303,992,253 people 
(approx)(approx)

exceeded exceeded ruralrural population : 3,303,866,404 population : 3,303,866,404 
peoplepeople



An increased probability of natural disasters affecting An increased probability of natural disasters affecting 
large numbers of people living in urban areas . . .large numbers of people living in urban areas . . .



. . . while at the same time there is an increase in . . . while at the same time there is an increase in 
risks related to humanrisks related to human--induced hazardsinduced hazards



2008 is 2008 is bothboth

the International Year of Planet Earththe International Year of Planet Earth
(Earth Sciences for Society)(Earth Sciences for Society)

and and 

the International Year of Sanitationthe International Year of Sanitation



OVERVIEWOVERVIEW
Part I : Natural hazards Part I : Natural hazards 
Hazards and disastersHazards and disasters
The impact of climate changeThe impact of climate change
Part II : HumanPart II : Human--induced hazardsinduced hazards
NaturalNatural--technological disasterstechnological disasters
Risk reduction, disaster Risk reduction, disaster 
management, urban management, urban catchmentcatchment
management and the systems management and the systems 
approachapproach



Part I :Part I : 
Natural hazards and their Natural hazards and their 
impact on urban healthimpact on urban health

Astrophysical hazardsAstrophysical hazards
Biological hazardsBiological hazards
Geological hazardsGeological hazards
HydroHydro--meteorological hazardsmeteorological hazards



Hazards and DisastersHazards and Disasters

HazardHazard : Any event, phenomenon or : Any event, phenomenon or 
human activity that may cause loss or human activity that may cause loss or 
impact on human health. impact on human health. 
Natural factorsNatural factors and and humanhuman--inducedinduced factorsfactors
may act together to create a hazardmay act together to create a hazard
DisasterDisaster : An event that causes serious : An event that causes serious 
disruption (widespread human, material disruption (widespread human, material 
and/or economic losses) beyond the and/or economic losses) beyond the 
coping capacity of a given societycoping capacity of a given society



Concepts of Risk, Vulnerability and Concepts of Risk, Vulnerability and 
ResilienceResilience

Risk = Hazard x VulnerabilityRisk = Hazard x Vulnerability

Risk :Risk : tthe probability of harmful consequences or expected he probability of harmful consequences or expected 
losses losses -- deaths, injuries, property, livelihoods, economic deaths, injuries, property, livelihoods, economic 
activities activities -- resulting from interaction between natural or resulting from interaction between natural or 
humanhuman--induced hazards and vulnerable conditions (ISDR, induced hazards and vulnerable conditions (ISDR, 
2004)2004)
Vulnerability:Vulnerability: the degree of loss to a given element at risk the degree of loss to a given element at risk 
or set of such elements resulting from the occurrence of a or set of such elements resulting from the occurrence of a 
hazard event and expressed on a scale from 0 (no damage) hazard event and expressed on a scale from 0 (no damage) 
to 1 (total loss) (Cardona, 2003)to 1 (total loss) (Cardona, 2003)
Resilience :Resilience : the capacity to prevent or mitigate losses; the capacity to prevent or mitigate losses; 
and then, if damage occurs, to maintain normal living and then, if damage occurs, to maintain normal living 
conditions and to manage recovery from the impactconditions and to manage recovery from the impact



Natural disaster occurrence by Natural disaster occurrence by 
disaster type 2004disaster type 2004--2005 : 2005 : 

number of events (ISDR, 2006)number of events (ISDR, 2006)



% of people killed % of people killed 
(by natural disaster (by natural disaster 

category)category)



Human impact by disaster type Human impact by disaster type 
20042004--20052005



Over the past 30 years :Over the past 30 years :

The number of national disasters has increasedThe number of national disasters has increased

The time trend shows that the number of affected people has growThe time trend shows that the number of affected people has grownn

Through improved disaster management, Through improved disaster management, 
the number of fatalities is the number of fatalities is 

on a downward trendon a downward trend



Astrophysical Astrophysical hazardshazards
Highly variableHighly variable
Space weather Space weather egeg. solar . solar 
flaresflares
Meteorite impactMeteorite impact
No human deaths No human deaths 
definitively confirmed definitively confirmed 
during recorded historyduring recorded history
TunguskaTunguska event in Siberia event in Siberia 
in 1908 : in 1908 : 
•• felled around 80 million felled around 80 million 

trees in an uninhabited areatrees in an uninhabited area
•• Estimated force 1000 x Estimated force 1000 x 

Hiroshima atomic bombHiroshima atomic bomb
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NaturallyNaturally--induced induced 
biologicalbiological hazardshazards

malaria, dengue fever,      malaria, dengue fever,      
ChikungunyaChikungunya –– linked to flooding linked to flooding 
and other environmental factorsand other environmental factors
meningitis, influenza meningitis, influenza –– seasonalseasonal
Rift Valley fever Rift Valley fever –– landslideslandslides
pest infestationspest infestations
zoonoses zoonoses –– HIV, H5N1 virus, the HIV, H5N1 virus, the 
plagueplague
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GeologicalGeological hazardshazards

EarthquakesEarthquakes
TsunamisTsunamis
VolcanoesVolcanoes
LandslidesLandslides



The Lisbon earthquake occurred on November 1st, 1755 at 9:40 local time …



30 minutes later the tsunami arrived in town! 



Indian Ocean tsunami, December 2004

October 2005 Kashmir earthquake



EarthquakeEarthquake//tsunamitsunami
 

in urban in urban areasareas
 

: : 
humanitarianhumanitarian

 
catastrophecatastrophe

India, Dec. 2004

Pakistan, Oct. 2005

Indonesia, Dec. 2004



Pakistan, Oct. 2005
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HydroHydro--meteorologicalmeteorological hazardshazards

Floods and flash floodsFloods and flash floods
Tropical cyclones and hurricanesTropical cyclones and hurricanes
Severe stormsSevere storms
Dust stormsDust storms
DroughtsDroughts
HeatwavesHeatwaves
WildfiresWildfires



Flooding in 
Germany, 

2002

Flooding in Europe in 2002 
caused aggregate economic 
losses totalling more than 
16 billion US dollars.



Aftermath of the Katrina hurricane, August 2005



Dust stormsDust storms

Dust storms increase Dust storms increase 
the risk of :the risk of :

urban traffic urban traffic 
injuries  injuries  
respiratory respiratory 
diseases, silicosisdiseases, silicosis
transport of transport of 
pathogens, heavy pathogens, heavy 
metals and metals and 
agricultural agricultural 
pesticides pesticides 



Strategies for Disaster Risk Strategies for Disaster Risk 
Reduction and Urban HealthReduction and Urban Health

Identifying, assessing and monitoring risksIdentifying, assessing and monitoring risks
EstabishingEstabishing and utilising early warning and utilising early warning 
systemssystems
Reducing vulnerability of communities Reducing vulnerability of communities 
through emergency preparedness, through emergency preparedness, 
evacuation strategies and mitigationevacuation strategies and mitigation
Building a culture of safety and resilienceBuilding a culture of safety and resilience



Impact of Climate Change on Impact of Climate Change on 
Disaster Risk and Urban HealthDisaster Risk and Urban Health

Increase in :Increase in :
Variability of weatherVariability of weather
Frequency of hazard eventsFrequency of hazard events
Magnitude of hazard eventsMagnitude of hazard events



Part II :Part II : 
HumanHuman--induced hazards and induced hazards and 
their impact on urban healththeir impact on urban health

Unsustainable settlement Unsustainable settlement 
patternspatterns
Physical hazards in urban areasPhysical hazards in urban areas
Infectious and emerging Infectious and emerging 
diseases and epidemicsdiseases and epidemics
Air, water and soil pollutionAir, water and soil pollution



Unsustainable settlement patternsUnsustainable settlement patterns

Settlement on marginal land such as Settlement on marginal land such as 
floodplains, steep slopes, former floodplains, steep slopes, former 
landfillslandfills
Unsustainable urban drainage Unsustainable urban drainage 
patterns patterns –– hardening of surfaces, hardening of surfaces, 
increasing runincreasing run--offoff
Unsustainable urban infrastructure Unsustainable urban infrastructure 
and building practicesand building practices
Loss of biodiversity and access to Loss of biodiversity and access to 
natural environmentsnatural environments



Physical hazards in urban areasPhysical hazards in urban areas

Wars and conflictsWars and conflicts
TerrorismTerrorism
CrimeCrime--related urban violencerelated urban violence
Sexual violence Sexual violence 
Road traffic injuriesRoad traffic injuries



Infectious diseases and epidemicsInfectious diseases and epidemics

DiarrhoeaDiarrhoea
Tuberculosis and urban povertyTuberculosis and urban poverty
Other infectious diseasesOther infectious diseases
Zoonotic diseases from wild and Zoonotic diseases from wild and 
domesticated animals domesticated animals 
Emerging diseases : SARS, avian Emerging diseases : SARS, avian 
fluflu



Tuberculosis and urban povertyTuberculosis and urban poverty

OneOne--third of worldthird of world’’s population is s population is 
infected with tuberculosisinfected with tuberculosis
Approx 10% have active TBApprox 10% have active TB
>80% of TB patients in SSA and Asia>80% of TB patients in SSA and Asia
Bacilli carried in coughs, sneezesBacilli carried in coughs, sneezes
Associated with overcrowding and Associated with overcrowding and 
poor ventilationpoor ventilation
Emergence of drugEmergence of drug--resistant TBresistant TB



Annual number of new TB cases Annual number of new TB cases 
reported worldreported world--widewide



>80% of TB patients in SSA and >80% of TB patients in SSA and 
AsiaAsia



Air, water and soil pollutionAir, water and soil pollution

Air pollution Air pollution –– outdoor and indooroutdoor and indoor
Hazardous chemicals and heavy Hazardous chemicals and heavy 
metalsmetals
Industrial effluent disposalIndustrial effluent disposal
Inadequate sanitation practicesInadequate sanitation practices
Solid waste disposalSolid waste disposal



NaturalNatural--technological disasterstechnological disasters
Natural disasters which impact on Natural disasters which impact on 
industrialised areas, industrialised areas, egeg. floods, . floods, 
earthquakesearthquakes
Physical damage and loss of electrical Physical damage and loss of electrical 
power affecting safety and control power affecting safety and control 
systemssystems
Damage to containmentDamage to containment
Release of toxic chemicals into air, Release of toxic chemicals into air, 
water or soilwater or soil
Increased risk to human healthIncreased risk to human health



The need for an integrated The need for an integrated 
approach to reducing urban health approach to reducing urban health 

risks :  the systems approachrisks :  the systems approach
Risk = Hazard x VulnerabilityRisk = Hazard x Vulnerability

A multiplicity of hazardsA multiplicity of hazards
Different levels of vulnerabilityDifferent levels of vulnerability
Risk reduction requires integrated Risk reduction requires integrated 
intersectoral action at many levelsintersectoral action at many levels
Integrated approaches : urban Integrated approaches : urban 
catchmentcatchment management; integrated management; integrated 
service provision in informal service provision in informal 
settlementssettlements
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