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"Climate change is the biggest global health threat of the 
21st century ... The impacts will be felt all around the 

world - and not just in some distant future but in our 
lifetimes and those of our children." 

The Lancet 
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Why aren’t we doing more? 
 No funding, no resources 

 No mandate, not our job, silos 

 Lack capacity 

 Funding, resources, knowledge, expertise 

 Lack leadership 

 Competing priorities 

 Tyranny of  the urgent 

 Unclear exactly how this relates to what we do now 

 Unclear what exactly we can do 
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Physical Environments 
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Services Environments 
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Social Environments 
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Economic Environments 

7 



   LRudolph April 2014 8 



 

 

 

- -

ZIP CODE 95219 ZIP CODE 92657 
LIT 

Place Matters 

9 



 
 

 

 

 

 

NN ltegl()n.ll HNhh 
l lll:\lllilic:, lu i lidli"'I; 

UFSTREl'IM 

SOCIAL 
INEQUITIES 

Class 

Race/Ethnicity 

ImmIgra1Ion 
Status 

Gender 

Sexual Orientation 

It ••• 

···· .•. 

A PUBLIC HEAL TH FRAMEWORK FOR REDUCING HEAL TH INEQUITIES 
BAY AREA REGIONAL H EAL TH INEQUITIES INITIATIVE 

INSTITUTIONAL 
POWER 

Corporations & 
Businesses 

GnVArnm,:;nt 
Agencies 

Sch:,ols 

Laws& 
Rcgulationc 

Not-ror-Pront 
Organiu tions 

LIVING CONDITIONS 

Phvsir--Jtl Envi1nnmP.nl 
Lanj use 
Transportation 
Housing 
Residential Segregalior, 
Exposure to Toxins 

Soda! Fnvicoornem 
Experienoe of Class1 

Racism, Gender, 
Immigration 
Culture- Ads . Media 
Violence 

Econon ic & V/olX 

Emriroomsot 
FmploymAnt 

Income 
Retail Busnesses 
Ocrupalional Hazards 

Service Environrnen: 
l-lealth Care 

Edueiltion 
Social Ser.iices: 

f,+ 

·t ·. .• • . • . .••. -·, 

: P~a:;~~ps : ,-♦-------♦· - T - --·-- ♦- ----, : . , i♦ • •• j C:ommunity f::1p:u:ry 'Rn il.lint ' 
Advocacy , , 

... • • • • • • • • • • • • • I • 
Cuuuuuuily OJ~auit.iug 

Chic Engagement , .. ·--·--·-·······-···· -·-·-·~ 

RISK DISEASE 
BEHAVIORS & INJ~Y 

Risk Behaviors Communicabie 
Sm~Kmg Disease 

Poor nutrition Chronic 

Low physical Disease 

acti,ity Injury 

Violence + (Intentional & 
u n1ntenuonal) 

Alt.:ohU & ullit,r 
Drugc 

Sexual t>eriavIor 

\I 
·····-·· ·-----·- · 
: tnctvicl.Jal He1Jth : 
: Ellui.;atiuu ; 

' ' , Health Care : 
~ .. . .. . .. . .. . .. . 

L •••••••••••••••• , 

·····-··---·-····· 
: Case Managcmet t ! . -· -.. ·-. -- .. --· ' 

' ·--~-, 
♦··· , POLICY •···+-L- - - ----- - - - ! 

OOWNST~EAM 

MORTALITY 

Infant 
\IIOrtalty 

Life 
Expeclancy 

.. 

Eoerging Pul:Jjc :-1ea·.th Prac!ice O JJTt'l:1l Public H!alQ Practice -to 

What are Health Inequities? 

Differences in health that are unnecessary, 

avoidable, unfair and unjust. 

10 



   

- FOR REVIEW. PLEASE DO NOT CITE OR DISTRIBUTE 

Climate Change 
and Health: 
A Framework 
for Action 

) 

D. b'l'ty Heallh 1sa 11 and 
and s • 1 De th oc1a 
a Costs 

11 LRudolph April 2014 



   

Capacity 
Building 

Community 
Engagement 

Partnerships 

Advocacy 

Communication 

Surveillance 
and 

MonilDrin& 

Health 
Education 

Risk 
Reduction 

Safety 
Net 

Medical 
Care/ Case 
Management 

Public 
Health 

Preparedness 

Disability 
and 

Death 

Heallh 
and • 

Social : 
Costs : 

'------''--..../ . . . 
• . . 
• . 
• • 

• ····-0 . . 
\ f11terve11tio11 strategies : .. . 

··········································································································································•' 
0!:'.'#q:t~ 1r, thf t'\11:b: K.a!th ln~tilul fs Ce 'IK tor Cllmate! tl!anv, t,. H;at!ll. t:.P11b!1: H!al!ll IIISlf!U!~ ?cm 

12 LRudolph April 2014 



   

ural and Climate Variability 
Human lnRuencos -- and Chango 

o n Climate 

Mitigation Policlos 

M itigation Policies for Reduction 
o f Groonhooso Gas Emissions 

Er e<gy E"flc '1l'C/ 
Use o' Aenewat>e Energy Sources 
Fores: PreseNat on 

Regional and Local 
Weather Chango 

f---+ Extreme Weather -
Temperan.re 

Prec_plta:lon 

Chango In 
Sea Lo11ol 

Modernbng Influences 
Popula!on Dens iy and Growtll 

Level 01 Techno og ca Oeveopoient 

Advorso Health Effects 

Heat-Related Illnesses 
and Oe811'-S 

Ex-J'Eme Weather-

Changos In lntormodiato Factors 
Related Health Effec:s 

I 
I 
I 

I 

I 

A~ Pollution Corcentra1 on Air Pollution-
""" 0 .5!M>ut.on I AelatEd Health Effects 

I I Pollen Producton I . Allerg:c Diseases 

lnfect.ou_,g D,seases 

M.crnblal Contemlnat.on Water•snd 

and Transmlss,on Foo6-Soroo ~seases 
\'3cior• and 
Rodent-Some !lseases 

Crop Y1ed 
I I 

Malnw1ion I I 

Coas,al Flooding 
S:orm Su.-ge-Related 
Drowning and Injuries 

Coasta Aqu~e< Salinity t-1,e-alth Problems ol 
Olspaced Pop,. a:lons 

Modorotlng lnfluoneos and 
Adaptat,on Moasuros 

Starclaro o1 Llvrg and Loca Erv,ronmenta Cond roor 
P•ee)(st,ng Heal:h S:aws 

Adaptation Moasuros 
Vacc nator P,agmms 
Disease Sur,e ance 
Pro1act\'e Tectlr,ooges 

Weather Foracasirg and Wam,ng Systems 
Emergency Management and D~s:er Pl'el)iredrless 

Pl.b c Hea 11' Education and Pl'even: on 
Q..a. lY and Access to lieel:h Cara 
P.:b IC 1-... th ln'ras:.rucMe 

l<!gsl~or and Aamln s:rat on 

13 LRudolph April 2014 



   

I d 
HumM rnfluMCM 

onalmato 

-
Atmospheric CO2 at Mauna Loa Observatory 

Scripps Institution of Oceanography 
NOAA Earth System Resoorch Labocatory 

14 LRudolph April 2014 



   

  

  

   

-

-

l\!oh.nl Ind 
Hui,,an Intl_,,.. 

onCllmato 

Climato Vru1ability 
and Chango 

IReglonal Md Local 
Weathor Chango 

l:xtrlm& Welllher 

~piltllllllll 

Prectplt.i.an 

Chongoln 
SooL.ovol 

Sea-Level Rise for the Coasts of 
California, Oregon, and Washington: 

Past, Present, and Future 

Global Billion Dollar 

Weather Related Disasters since 1990 

6” by 2030, 12” by 2050, 36” by 2100 
LRudolph April 2014 15 



   

 

2012 WAS THE SECOND MOST EXTREME YEAR ON RECORD 
FOR THE NATION 

RECORD HEAT ACROSS THE U. S • 
.. -;.1r.t1'f-ST-.T' THAl'~~.4-u11u. rn ;,,:a, 

-·-··-.. ·-------··-... , ... _, 

1·emper.Ji::ur~ 

t WARMEST YEAR ON 
RECOAO ~OR THE U.S. _,, ...... _ ... ,,,__, ...... __ _ 

RECOAO HIGH 
3$6 TEMPERATURES 

Tl lO OR RROKlN 

...... _ .... 
ONE-THIRD OrTHC 
U.S. POPULATION 
EXPERIENCED 
100• TEMPERATURES ... , ..... _,,....., 

□ ; r•JH.-\1 1-'.l ' ,1 .:.\>l'JOI IA .\1(1 ~ 
1'1')j:~cd <h.,n.;c~w, ,)l'l'U,)I .:,,:11r,1;etcmpc~t1..r:~fc,,:re ow crYu:.::,o,::::«r:ri: 

1 .. t lll\lW!tl11r, i1 •:·cdi,1lbi VIHt•·1:>,:;t11>J>l~ .h 

!EH:ttc 0'0 O,'I OH rri>; INr.llni !l tr, ~r,nee) 

Ccc;s:-~~ 
(,;;/ 

t 11(i\if.lc 

f ., ,11 , 

_,. 
Ml,~, ,.,_,.,. , •, .. , ,.,.,.,. ,. ,., • .,,0 

63.5 ' F 

.cw-C:rH:Sicr.sScff\itlo G7 .2 ' F .. 3. 7 ~F 

◄er.:rr,Kilnn• ~r~ul.~· 70.0 'F +b.'., =f-

;iJ'~bscr,·cd , ,. rroicct<01"mc«otucc, 

.,,:< 

"' 
o.:, ... "--...,..-,-...,...--,-:,--:,,---:-:,--

u .: A •fo, A •.•I• A •II+ A•>I• A•iH 

- Lu,Cn11>}tte~ .... 1<11 1,; 

- 11iol\Cnll!s1:,ss:.•,om 
- 11t•r~.or ,◄,..a~111~1t~r-c. 

Current and projected temperature 
extremes for the Los Angeles area 
Average annual days exceeding 95 degrees F 

Baldwin Hills 

Downtown LA 

Eagle Rock 6 

El Sereno 6.8 

Hollywood 

Porter Ranch 8 

San Pedro 

Studio City 7 

Sunland 

Sylmar 6.8 

Venice 0_1 
0.1 

Watts .3 

Westwood 

Woodland Hills 4.2 

Days 0 5 10 

10.9 

15 

□ Current 
fl:'] 2041-2060 

ensemble 
projection 

30.1 

25.5 

16.7 

20 26 30 

Temperature 

UCLA LARC 2012 

16 LRudolph April 2014 



   

      

Nat-
Hu"""' loll""""" 

onCllmalo 

Climett - lily 
endChMgo 

Reg;ona, and~ 
WooUl«Chango 

Olllngo ln 
S..L,.-,ol 

Direct Health Effects 

17 LRudolph April 2014 



  

 

  Van Hampton / ENR Photo : Tudor 

Higher Temperatures Worsen Air Pollution 

L Rudolph November 2013 
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Health-Care Costs of Climate 

Events 

Heat wave 655 1,620 5,353,425 

Hurricane 144 2,197 1,392,833 

Infectious disease 24 204 207,447 

River flooding 2 43 20,357 

Wildfires 69 778 578,640 

Total 1,699 8,992 $14,087,344 

22 

Knowlton, Health Affairs, 2011 
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Climate-related 

health stressor 

Premature 

Deaths 

Hospitalizations Total Health-care Costs 

$$ (thousands) 

Ozone pollution 795 4,150 6,534,642 
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Mitigation to cut GHG emissions 

• Clean renewable energy 

• Fuel/energy efficiency 

• Reduce VMTs 

• Low carbon fuels 

• Forest preservation 

• Reduced meat consumption 

Patz and Haines, JAMA, 2004. 

Moderating influences 

• PH infrastructure 

• Health services 

• Population health status 

• Level of development 

• Population density 

23 LRudolph April 2014 

Adaptation measures to 

reduce impacts of climate 

change 

• Infrastructure 

• Warnings, surveillance 

• Preparedness/recovery 

• Sustainable agriculture 

• Urban greening 
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Vulnerability & Resilience 

• 

• 

• 

• 

Vulnerability 

• the degree to which geophysical, biological and socio-economic systems are 
susceptible to, and unable to cope with, adverse impacts of ecological or climate 
change 

• human populations at higher risk, due to both environmental and individual factors 

Resilience 

• the capacity of an ecosystem to respond to a disturbance – for example a flood or 
drought or pest invasion - by resisting damage and recovering 

• the capacity of an individual, community, or institution to dynamically and effectively 
respond to shifting climate impact circumstances while continuing to function and 
prosper 

Characteristics of  resilience or vulnerability co-exist at the same time in any 
community or individual. 

Together, the intersection of  resources, including social connection, coping 
mechanisms, exposures, and susceptibility that will determine the extent to 
which climate change impacts health and well-being. 
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Individual & Community Climate 

Vulnerability & Resilience 

• Population health status 

• Public health infrastructure 

• Government function 

• Health, social services 

• Food systems 

• Infrastructure 

• Transportation, housing 

• Economic status 

• Social support 

• Population density 
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The Climate Gap 

The Climate Gap 
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Active Transportation Co-Benefits 

• 

• 

Reductions  Reductions 
• Air pollution 

 Respiratory disease 
• Noise 

 Cardiovascular disease 
• Infrastructure costs 

 Diabetes 
• Community severance 

 Depression 
• GHG emissions 

 Osteoporosis 

 Cancer Stress 

Increases 

• Physical activity 
 Avoidable increases 

• Social capital 
 Bike/ped injuries 

36 



 

  

 

 
 

 

 

 

 

  

 

 

 

 

 
  

 

 

 

 

 

 

  

  

 

 

 

 

 

 

Co-benefits of Sustainable, 

Local Food Systems 

• 

• 

 Reductions Reductions 
• GHG emissions  Obesity 

• Pesticide use  Cardiovascular disease 
• Synthetic fertilizer use 

 Cancer (breast, prostate, 
• Food miles colorectal) 
• Antibiotic use 

 Type II Diabetes 
• Water pollution 

 Antibiotic resistance • Soil erosion 
 Pesticide illness • Biodiversity loss 

• Meat consumption 

• Unsustainable H2O consumption 

Increases 
• Access affordable healthy food 

• Rural community strength 

• Agricultural land preservation 37 
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L Rudolph November 2013

• 

• 

Heat Resilience Co-Benefits 

Urban greening 

• Places to be active 

• Healthy food access 

• Reduce storm water run-off 

• Decrease flooding risk 

• Replenish groundwater 

• Improve aesthetics 

• Reduce crime 

Reduce heat island effect 

• Reduce heat illness risk 

• Decrease energy consumption 

• Lower energy costs 

• Reduce air pollution 

38 



 

 

  

 

 

  

 

 

 

 

 

Climate Change and Health 

• 

• 

• 

• 

• 

Climate change has direct impacts on health & well-being 

Climate change is a threat multiplier 

• Climate change exacerbates existing health challenges 

Climate change effects the systems on which human life 

depends – air, water, food, shelter, security. 

Climate change disproportionately impacts vulnerable 

populations and disadvantaged communities 

Co-benefits offer many opportunities to simultaneously 

improve health and address climate change 



 

    

   

 
   

   
    

  

 

  
 

   

 

 

Mitigation - IPCC 5th Report 

 Human-caused CAPS continue to increase (1970-2010); 

 Current actions are not consistent with keeping 
temperature increase to less than 20C 

 Without additional measures, project 3.7 to 4.80C increase 
in global mean temperature in 2100 (high confidence) 

 Require substantial cuts in emissions by mid-century 
through large-scale changes in energy systems and possibly 
land use 

 Delaying more robust GHG emissions reductions through 
2030 will substantially increase difficulty of transition, 
costs, and narrow options 

http://www.ipcc.ch 
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Public believes climate change is happening 

& wants government to act now 

• There is scientific consensus for climate change 62% 

• Republicans 69% 

• Tea Party supporters 58% 

• African-Americans 86% 

• Effects happening now 54% 

• Willing to assume costs to address climate change 88% 

• Believe climate change preparedness create jobs 60% 

• Local government and states should act 82% 

http://ecoamerica.org/wp-content/uploads/reports/ecoAmerica_TrendReport_Summer13.pdf 

http://ecoamerica.org/wp-content/uploads/reports/ecoAmerica_TrendReport_Summer13.pdf
http://ecoamerica.org/wp-content/uploads/reports/ecoAmerica_TrendReport_Summer13.pdf
http://ecoamerica.org/wp-content/uploads/reports/ecoAmerica_TrendReport_Summer13.pdf


 

 

 

 

 

• Climate change is a public health 

emergency 

• It is our professional and moral 

responsibility to act now. 
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