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depletion mechanisms 
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The Methane Story:  CH4 



The Methane Story:  CH4 

Methane is some 100x more 
warming than CO2 at the start,  
But has a shorter lifetime 
--10 years compared to 100+ years 



Natural CO2 and CH4 Depeletion - 100 years
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Academy of Sciences, July 2013 
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Mauzerall, 2007 

Methane is the chief cause of widespread ozone pollution 
which damages human health, crops, and ecosystems 





Methane Emissions from India in 2005 
26.1 Mt (9% of world) 

http://www.epa.gov/nonco2/econ-inv/international.html  

24 kg/cap 

http://www.epa.gov/nonco2/econ-inv/international.html


Methane Conclusions 
• Methane holds a unique niche in climate change  

– High warming and large emissions: 2nd largest total impact 
after CO2 

– Relatively short-lived, but long-enough to be globally mixed – 
can be treated under existing frameworks 

– ~Two-thirds of its emissions are amenable to control 
measures using existing technology and policy tools, much at 
low cost 

– Interventions commonly target methane alone, unlike those 
for black carbon  

• Adding in shorter-lived climate-altering pollutants such as 
methane shifts the political landscape  
– More relative accountability for LDCs, but also 
– Controls in LDCs wield greater leverage for making an 

impact – opportunities are greater and response to them 
faster than in rich countries 

– More co-benefits – methane and all other SLCAPs have 
health impacts 



What is possibly the largest economic 
impact of climate change as well as one of 

the major threats to health? 

• Storms, floods, droughts, wildfires? 
• Malaria, dengue, meningitis? 
• Heat waves? 
• Malnutrition? 



Climate Vulnerability Monitor 2012, DARA 
Estimates climate change impacts to 2030, US$ Billions 

 Impact component Total global net cost; in 
brackets, % of total climate  

Net cost in 2030 in specific country types 

2010 2030 Developing, 
low GHG 
emitters 

Developing, 
high GHG 
emitters 

Developed 

Total climate change 
costs 

  609 
(100%) 

  4345 
(100%) 

  
1730(100%) 

  2292 
(100%) 

  179 
(100%) 

Labor Productivity loss 
due to increased 
workplace heat 

  311 
(51%) 

  2436 
(56%) 

  1035(60%)   1364 
(60%) 

  48 (27%) 

Clinical Health impacts 
costs 

  23 
(3.7%) 

  106 (2.4%)   84 (4.9%)   21 (0.9%)   0.002 
(0.001%) 



DARA Report, 2012 

• Fractional increases in global temperature can 
translate into tens of additional hot days with 
each passing decade. 

• (Loss of ) labour productivity is estimated to 
result in the largest cost to the world 
economy of any effects analysed 

• Trillions of US$ by 2030 
• Not peer-reviewed and only one report, but 

indicates potential scale of the issue 



Heat exchange of worker performing physical work 
in hot weather 

Air temperature 

Solar 
radiation 

Reflected solar 
radiation 

Evaporation  
(sweat and respiration) 
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Conduction 
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Metabolic heat 

Heat stress = Environmental + metabolic heat loads - heat loss  

http://sftw.lastminuteliving.com/something_for_the_weekend/images/summer_sun.gif


Wet Bulb Globe Temperature = 
 
Function of  
• temperature,  
• humidity, 
• wind speed, and 
• radiative energy, e.g., sunlight 

• Basic physics and  human physiology  
from exposure chamber  studies 
• The science is 60 years old – US military 
      research in the 1950s and much since 
• Refers to healthy workers – not the 
      most vulnerable 
 



            Hourly heat exposure situation: 
 

Heat index (WBGT) outdoors in Delhi, 1999.  Hours each month 
at each WBGT level, January + May (coolest and hottest 
months). WBGT = 26 oC cut-off point for work capacityimpact risk 



Date 
 

Locatio
n 

Work 
Categor

y 

 WBGT (0C) 

Ambient 
temp(0C) 8:00-

9:00 
9:00-
10.00 

10:00-
11:00 

11:00-
12:00 

12:00-
13:00 

13:00-
14.00 

14:00-
15:00 

15:00-
16:00 

16:00-
17:00 

17:00-
18:00 

21/05/2013 

Ironing 
Room -G-
Block 

Heavy 

500W 

- - - 35.3 34.5 34.4 34.5 34.0 34.7 34.4 34.5 

22/05/2013 34.2 34.3 34.7 35.1 35.7 36.0 35.0 35.4 35.7 35.1 35.1 

23/05/2013 32.6 33.2 33.1 34.3 34.0 33.8 33.8 33.7 33.9 34.1 33.6 

24/05/2013 34.3 34.0 34.7 34.8 35.4 34.6 35.8 35.7 35.3 34.8 34.9 

25/05/2013 30.5 30.3 30.2 30.7 30.7 31.3 31.6 31.6 32.1 33.2 31.2 

21/05/2013 

Ironing 
Room -C-
Block 

Heavy 

500W 

- - - 34.1 34.3 33.9 32.7 32.7 33.0 33.6 33.5 

22/05/2013 32.4 32.8 34.2 34.8 35.2 34.6 34.5 34.8 34.8 34.6 34.2 

23/05/2013 31.5 32.8 32.5 32.8 33.2 34.5 34.6 34.6 35.0 35.5 33.7 

24/05/2013 32.7 33.5 34.4 34.4 35.2 34.9 34.5 35.6 35.4 35.2 34.6 

25/05/2013 31.1 30.9 32.3 32.8 33.3 33.5 34.1 34.6 35.5 35.5 33.3 

21/05/2013 

Ironing 
Room -D2-
Block 

Heavy 

500W 

- - - 34.2 34.0 33.2 33.6 34.4 34.8 34.8 34.1 

22/05/2013 32.4 33.8 34.1 34.9 35.7 34.5 35.5 36.3 35.9 35.7 34.9 

23/05/2013 31.5 34.6 34.5 34.7 35.6 35.2 35.1 36.4 35.8 36.7 35.0 

24/05/2013 32.5 32.3 32.3 32.2 32.1 32.1 32.5 32.9 33.6 33.7 32.6 

25/05/2013 30.4 30.4 30.7 35.1 33.0 31.6 31.7 31.6 34.8 34.6 32.7 

Hourly WBGT data  for Summer 2013  
Residential complex, Chennai 

 



July afternoon WBGT in 1975 and 2000 (based on recordings); 
2030 and 2050 (based on models) 
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Work capacity loss (% of daylight hours) in 2030 based on regional  
climate change (average of 3 models), population in 2030 and  

estimated workforce distribution in 2030 



Draft IPCC Fifth Assessment 



Kirk R. Smith, UC Berkeley 

Thank you 

Publications and presentations available at 
my website.  Easiest to just google  
“Kirk R. Smith” 
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