Background Information on
Climate Change and Costly Damages in California
California is suffering from the costly effects of climate change largely from burning coal, oil, and gas, plus
deforestation. At the same time, some fossil fuel companies – including BP, Chevron, ConocoPhillips,
ExxonMobil and Shell – have been deceiving the public about climate science. They have done so despite
decades of evidence, including from their own scientists, that global annual average surface temperature and
sea levels are rising in large part from emissions from fossil fuels (IPCC). The National Academy of Sciences
affirmed in March 2016 that it is possible to estimate the influence of climate change on some types of specific
extreme events, in particular: heat waves, cold snaps, droughts and heavy precipitation (NAS).
This UCS backgrounder summarizes official state assessments, research and other sources about the current and
projected impacts of sea level rise and extreme weather in California. In a few cases noted below, these impacts
have been directly studied for the portion attributable to human-caused climate change. For costs, further
research on exposure and vulnerability can refine contributing factors (IPCC Figure).
SEA LEVEL RISE
• Sea level along California’s coastline has risen about seven inches in the last century. It could be 10-18
inches higher in 2050 than in 2000, and, conservatively, 31-55 inches higher by the end of the century,
affecting up to 32 million residents in coastal counties. This represents a four- to eightfold increase in
the rate of sea-level rise over that observed in the last century (Our Changing Climate 2012, p. 9).
• If population and development were kept at today’s levels, a 100-year flood in 2100, after a 55-inch sealevel rise, would put at risk 480,000 people and $100 billion of property (in 2000 dollars) along San
Francisco Bay and the California coast (Our Changing Climate 2012, p. 9).
• As early as 2050, today’s 100-year storm could occur once every year, given current projections of sealevel rise (Our Changing Climate 2012, p. 9).
• Rising tides could also damage infrastructure, including water supply and delivery, energy,
transportation, ports and fire-fighting systems (From Boom to Bust? Climate Risk in the Golden State, p.
4).
WATER AND DROUGHT
• Global warming has measurably worsened the ongoing California drought. While scientists largely agree
that natural weather variations have caused a lack of rain, rising temperatures are making things worse
by driving moisture from plants and soil into the air. One study estimates that increased temperatures
have driven up water demands by as much as twenty-five percent (Williams et al. 2015). In 2015 alone,
the drought imposed an estimated $2.7 billion in costs to the California economy (UC Davis).
• The average early spring snowpack in the Sierra Nevada decreased by about 10 percent during the last
century, a loss of 1.5 million acre-feet of snowpack storage (Managing an Uncertain Future: Climate
Change Adaptation Strategies for California’s Water, p. 3).
HEALTH
• The July 2006 heat wave caused 140 heat-related deaths in California. Heat-related illnesses—such as
heat stroke, electrolyte imbalance, acute renal failure, kidney disease, diabetes and cardiovascular
diseases—resulted in more than 16,000 excess emergency department visits (Indicators of Climate
Change in California, pp. 124-26).
• Mortality from cardiovascular conditions on extremely hot days is estimated to be up to 28 percent
higher than normal. The elderly, infants and African Americans are at higher risk for hospitalization for
stroke, diabetes, acute kidney failure, dehydration and pneumonia. Preterm delivery is more likely for all
pregnant women (Our Changing Climate 2012, p. 4).
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Residents of socioeconomically disadvantaged neighborhoods in the Los Angeles, Sacramento, San
Diego and San Francisco metropolitan areas are at greater risk of heat-related illnesses due to the
“urban heat island effect” (Indicators of Climate Change in California, p. 130).
Higher temperatures increase ground-level ozone levels, and a longer and more severe wildfire season
causes higher ozone and particulate pollution, which worsens respiratory health problems (Our
Changing Climate 2012, p. 4).
Ten of the 20 largest fires in California history have occurred since 2005, including 2015’s Rough Fire
(#13), which burned more than 150,000 acres and shocked veteran firefighters with its erratic behavior
(CAL FIRE, “Top 20 Largest California Wildfires,” 9/11/15; Los Angeles Times, “3 major fires burn out of
control; governor warns ‘there is more to come,’” 9/14/15).
California’s third-largest recorded wildfire, the 2013 Rim Fire, burned more than 257,000 acres in and
around Yosemite National Park. Fire suppression costs were nearly $126 million. The fire destroyed
private property valued at $50 million to $265 million, and it cost an additional $100 million to $736
million in lost environmental benefits, such as food provisioning, raw materials, air quality, soil
retention, water regulation, and recreation and tourism (Playing with Fire, p. 8). About 375,000
residential properties in California are at very high risk of wildfire damage (Botts 2013, p. 22).

ECOSYSTEMS
• Climate change is strongly influencing biological systems. Some terrestrial species have shifted their
range toward cooler regions (closer to the poles and/or higher altitudes) and changed timing of their
growth stages (“phenology” or “spring creep”). Aquatic species have exhibited similar responses
(Indicators of Climate Change in California, p. 119).
• Many of California’s 121 native freshwater fish species—including commercially valuable coho salmon
and steelhead trout—are already in decline and are particularly vulnerable to climate change, with 83
percent at high risk of extinction (Our Changing Climate 2012, p. 12).
Sources
Botts, H., T. Jeffery, S. Kolk, S. McCabe, B. Stueck, and L. Suhr. 2013. CoreLogic wildfire hazard risk report: Residential wildfire exposure estimates for the
western United States. Irvine, CA: CoreLogic. Online at http://www.corelogic.com/research/wildfire-risk-report/2013-wildfire-hazard-risk-report.pdf
“From Boom to Bust: Climate Risk in the Golden State,” Jamesine Rogers, James Barba, Fiona Kinniburgh. Risky Business Project. April 2015.
www.riskybusiness.org/site/assets/uploads/2015/09/California-Report-WEB-3-30-15.pdf
IPCC, 2013: Summary for Policymakers. In: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V.
Bex and P.M. Midgley (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.
http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf
IPCC Figure. http://ipcc-wg2.gov/SREX/images/uploads/SREX_Fig1-1.jpg
LA Times, www.latimes.com/local/lanow/la-me-california-fire-valley-butte-updates-htmlstory.html; www.latimes.com/local/california/la-me-fire-battle20150915-story.html
Mulvey, K, and S. Shulman, 2015. The Climate Deception Dossiers: Internal Fossil Fuel Industry Memos Reveal Decades of Corporate Disinformation. Union
of Concerned Scientists. (July) www.ucsusa.org/decadesofdeception
National Academy of Sciences, Attribution of Extreme Climate Events in the Context of Climate Change. March 2016. http://nassites.org/americasclimatechoices/other-reports-on-climate-change/2016-2/attribution-of-extreme-weather-events-in-the-context-of-climate-change/
Office of Environmental Health Hazard Assessment, California Environmental Protection Agency. Indicators of Climate Change in California, August 2013.
Available online at www.oehha.ca.gov/multimedia/epic/2013EnvIndicatorReport.html
Our changing climate 2012: Vulnerability and Adaptation to the Increasing Risks from Climate Change in California; A summary report from the Third
Assessment from the California Climate Change Center. http://www.energy.ca.gov/2012publications/CEC-500-2012-007/CEC-500-2012-007.pdf
“Playing with Fire: How Climate Change and Development Patterns Are Contributing to the Soaring Costs of Western Wildfires,” Rachel Cleetus and Kranti
Mulik. Union of Concerned Scientists. Cambridge, MA. July 2014. www.ucsusa.org/playingwithfire accessed 3/21/16.
Williams, A. P., Seager, R., Abatzoglou, J.T., Cook, B. I., Smerdon, J.E., and E. R. Cook. “Contribution of anthropogenic warming to California drought during
2012-2014.” Geophysical Research Letters. Vol. 42, Issue 16, pp. 6819-6828, 28 August 2015. onlinelibrary.wiley.com/doi/10.1002/2015GL064924/full
UC Davis, Final Drought Report. August 2015. https://watershed.ucdavis.edu/files/biblio/Final_Drought
Report_08182015_Full_Report_WithAppendices.pdf
Union of Concerned Scientists. 2011. Rising Temperatures, Worsening Ozone Pollution. Cambridge, MA. Online at
http://www.ucsusa.org/sites/default/files/legacy/assets/documents/global_warming/climate-change-and-ozone-pollution.pdf

