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Climate Change Impacts on Human Health: A Combination of Multiple Factors
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Failure to plan for natural disasters often lead to dire 
consequences—e.g., the 2015-2016 drought in India
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2010s
Climate change, 

environmental & human 
factors leading to chronic 

illnesses
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Some key points regarding global warming (climate change)

Ø Driven by unprecedented rapid increase in greenhouse gases 
in an evolutionary context

Ø The world is now warmer than at any time in at least 2000 years

Ø By analogy to body temperature, small changes in planetary 
temperature---observed warming by almost 2oC is a big deal!

Ø Cause and effect has been established: The increase in GHG has 
led to the overall observed planetary warming

Ø A continuation of the current rate of growth of GHG’s in the 
atmosphere will result in extreme and unprecedented 

environmental conditions



Atmospheric CO2 concentrations higher now than for at least 
the past 800K years 



The rate of increase in global temperatures slowed down at the start of the 
millennium, but are again trending at a faster pace.

Global surface temperature >1.5oC warmer than at the turn of the 20th C



The warmest years on record (all have occurred since 1998)
The year 2015 was the warmest and 2016 on a pace to exceed it



March 2016 had the biggest monthly temperature departure 
from average on record (~2°C warmer than pre-industrial mean)



Percent of global area observed to be warmer than 
the long-term mean



Visualization of Climate Change since 1850
Simultaneous Growth of Atmospheric CO2 and Global Warming



Global surface temperature projection from IPCC



Sustained Record High Early Season Heat

Unprecedented Wildfire Behavior



Extreme fire behaviour in high-latitude forests



Year-round California wildfire season



Pre-Monsoon Record High 
Early Season Heat

Large Populations at Risk

2015 & 2016 saw world 
record high temperatures 

(in excess of 50oC)



Increasing severity of heat waves with dangerous heat index levels 
(several days of 115°F--122°F in Southwest)



Changing ratio of the number of record high temperatures observed 
compared to record low temperatures by decade. After G. Meehl et al.
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Warmer nights are a hallmark of a climate being heated by 
added greenhouse gases



The concept of tipping points 
in the global climate system

Natural systems often respond to seasonal changes, which include:

uPhenological clocks that modulate a range of ecological 

functions, such as spring flowering, plant emergence, bird 

migrations, etc. 

uThe geographical ranges of plants and animals is controlled by a 

number of factors, with climate being among the most 

important.

ØCrossing certain natural thresholds can result in unanticipated 
and unwelcome outcomes   



The Western USA is experiencing relatively rapid warming
Map shows warming in excess of 1.5oF over the past two decades



Important to emphasize regional aspects of climate change: 
Central America climate regions

Mean monthly temperature and maximum temperature expected to shift by 
several degrees by the end of 21st Century

Areas with large number of 
CKDnt cases



Climate Change and the Emergent Epidemic of CKD from Heat Stress in Rural 
Communities: The Case for Heat Stress Nephropathy

CJASN Published on May 5, 2016 as doi: 10.2215/CJN.13841215



https://www.wmo.int/media/content/wmo-who-issue-guidance-heat-health-warning-systems

In 2015 WMO & WHO 
promulgate the need to 
develop a heatwave and 
health warning system  
(HHWS)



u Interdisciplinary collaboration at the interface between 
climate, water availability and disease.

uA focus not only on the potential spread of infectious diseases, 
but in particular for diseases associated with dehydration-
associated kidney disease.

uFocus on regional hot spots such as in Central America and 
southern Asia, as well as potential hot spots in the 
agricultural valleys of Colorado and California.

A Climate & Health Partnership: CU/SOM, CU/CIRES & NOAA 


