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http:/ /www.nasa.gov/mission_pages/hurr icanes/archives/2005/h2005http:/ /www.nasa.gov/mission_pages/hurr icanes/archives/2005/h2005_katr ina.html_katr ina.html
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Age distr ibution of deaths from Katr ina, Age distr ibution of deaths from Katr ina, 
St. Gabr iel and Carvil le morguesSt. Gabr iel and Carvil le morgues
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Source: Source: http:/ /www.dhh.louisiana.gov/offices/page.asp?ID=192&Detail=5248http:/ /www.dhh.louisiana.gov/offices/page.asp?ID=192&Detail=5248, accessed Sept. 5, 2007, accessed Sept. 5, 2007
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Katr ina Deaths by Race and GenderKatr ina Deaths by Race and Gender

18 (2%)18 (2%)HispanicHispanic

GenderGenderGenderGenderGenderGenderGenderGender

50 (6%)50 (6%)Unknown/otherUnknown/other

334 (39%)334 (39%)CaucasianCaucasian

451 (53%)451 (53%)Afr icanAfr ican--Amer icanAmer ican

RaceRaceRaceRaceRaceRaceRaceRace

421 (47%)421 (47%)FemaleFemale

432 (53%)432 (53%)MaleMale

Source: Source: http:/ /www.dhh.louisiana.gov/offices/page.asp?ID=192&Detail=5248http:/ /www.dhh.louisiana.gov/offices/page.asp?ID=192&Detail=5248, accessed Sept. 5, 2007, accessed Sept. 5, 2007
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http:/ /www.fema.gov/storm/katr ina/photo_katr ina1.fema?id=2

Vulnerabil ity of the displacedVulnerabil ity of the displaced
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Who were the displaced?Who were the displaced?

•• Evacuees in Houston disproportionatelyEvacuees in Houston disproportionately

–– Poor (33% vs. 10% income underPoor (33% vs. 10% income under $10,000)$10,000)

–– Afr icanAfr ican--American (93% vs. 67% NOLA)American (93% vs. 67% NOLA)

–– Without health insuranceWithout health insurance

–– With chronic medical conditionsWith chronic medical conditions

•• 3838--49% predicted to meet PTSD cr iter ia 49% predicted to meet PTSD cr iter ia 
two years posttwo years post--eventevent……
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Identifying vulnerabil ityIdentifying vulnerabil ity

““ Vulnerabil ityVulnerabil ity”” is the summation of al l  is the summation of al l  
r isk and protective factors that r isk and protective factors that 
ultimately determine whether a ultimately determine whether a 
subpopulation exper iences adverse subpopulation exper iences adverse 
health outcomeshealth outcomes
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Reasons for  heightened vulnerabil ityReasons for  heightened vulnerabil ity

1) 1) Biological sensitivityBiological sensitivity::

–– Developmental stageDevelopmental stage

–– PrePre--existing chronic medical conditionsexisting chronic medical conditions

–– Acquired factorsAcquired factors (i.e. immunity)(i.e. immunity)

–– Genetic factors Genetic factors (i.e. metabolic enzyme subtypes)(i.e. metabolic enzyme subtypes)
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Reasons for  heightened vulnerabil ityReasons for  heightened vulnerabil ity

2) 2) Geographic factorsGeographic factors::

–– Baseline cl imateBaseline cl imate

–– Abundance of natural resourcesAbundance of natural resources (i.e. soil , fresh (i.e. soil , fresh 
water  supplies)water  supplies)

–– ElevationElevation

–– Coastal surges or  Coastal surges or  r iver iner iver ine floodingflooding
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Reasons for  heightened vulnerabil ityReasons for  heightened vulnerabil ity

3) 3) Socioeconomic factorsSocioeconomic factors::

–– May increase l ikel ihood of exposure to May increase l ikel ihood of exposure to 
harmful agents/high r isk geographyharmful agents/high r isk geography

–– Associated with under lying diseases that Associated with under lying diseases that 
mediate r iskmediate r isk

–– Lead to differences in abil ity to adapt or  Lead to differences in abil ity to adapt or  
respondrespond
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Kaiser  et al., AJPH 2007Kaiser  et al., AJPH 2007

Disproportionate heat mortal ity in Chicago, 1995Disproportionate heat mortal ity in Chicago, 1995
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45,000+ Died of Heat Stress in Western 45,000+ Died of Heat Stress in Western 
Europe dur ing Summer 2003Europe dur ing Summer 2003

From NASAFrom NASAFrom NASAFrom NASA’’’’s Moderate s Moderate s Moderate s Moderate 
Resolut ion Imaging Resolut ion Imaging Resolut ion Imaging Resolut ion Imaging 
Spectrometer , cour tesy of Spectrometer , cour tesy of Spectrometer , cour tesy of Spectrometer , cour tesy of 
Reto StReto StReto StReto Stööööckl ickl ickl ickl i

Western Europe: Summer 2003 temperatures relative to 2000-2004

Most Vulnerable
• Elder ly
• Poor

-Couldn’t leave 
cities (Italy)

• Urban (except 
Spain)
• NOT infants, 
children
• � mortal ity in cities 
that also had � ozone 
and PM10 levels
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Dengue emerges in Texas!Dengue emerges in Texas!

http:/ /www.cdc.gov/MMWR/preview/mmwrhtml/mm5631a1.htm#fig2
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What is needed?What is needed?

•• Improved data col lectionImproved data col lection

•• Proactive, microProactive, micro-- scale mappingscale mapping

•• Downscal ing cl imate projections for  Downscal ing cl imate projections for  
vulnerabil ity assessmentsvulnerabil ity assessments

•• Massive investment in resources for  cl imate Massive investment in resources for  cl imate 
refugeesrefugees

–– Nations responsible for  cl imate change should Nations responsible for  cl imate change should 
take responsibil ity for  cl imate change victimstake responsibil ity for  cl imate change victims
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http:/ /http:/ / pdf.wr i.org/wherepoor .pdfpdf.wr i.org/wherepoor .pdf
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K. O’Br ien et al. /  Global Environmental Change 14 (2004) 303–313
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K. O’Br ien et al. /  Global Environmental Change 14 (2004) 303–313
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K. O’Br ien et al. /  Global Environmental Change 14 (2004) 303–313
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Climate evacuees exist nowClimate evacuees exist now
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IPCC Report 2007IPCC Report 2007

““ In the future, vulnerabil ity to cl imate In the future, vulnerabil ity to cl imate 
wil l  depend not only on the extent of wil l  depend not only on the extent of 
sociosocio--economic change, but also on economic change, but also on 
how evenly the benefits and costs are how evenly the benefits and costs are 
distr ibuted, and the manner in which distr ibuted, and the manner in which 
change occurs.change occurs.””

http:/ /www.ipcchttp:/ /www.ipcc--wg2.org/wg2.org/


