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OCS LEGISLATIVE MANDATES

•Conduct and report on studies of 

climate and weather phenomena of 

significant socio-economic importance

to the state

• Evaluate the significance of natural and 

man-made … changes … and to report this 

information to those agencies and 

organizations in the state who are likely to 

by affected by such changes or 

modifications



A Quick Background on 
Climate Change





Global Warming Is Not A New Theory



•1890s – Nobel Prize winner Svante Arrhenius 
theorized about a warming climate due to the burning 
of coal.

•1938 – Guy Stewart Callendar asserted that warming 
of the 19th century forward was due to a rise in CO2.

•1965 – Roger Revelle: “By the year 2000, the 
increase in atmospheric CO2 …may be sufficient to 
produce measurable and perhaps marked change in 
climate”

It’s the confirmation of a prediction



•Established in 1988 by United Nations

•Not to do research, but to synthesize and assess it

•Most recent report  (Fourth Assessment Report) 

scientific experts from > 130 countries, > 800

authors,  > 2500 peer reviewers

•Historically unprecedented: scale, scope, ambition.

•Summary approved by consensus (including 

representatives of the Bush Administration) at 

meetings of the IPCC.

•Next report will be released 2013-14

IPCC: Intergovernmental Panel on Climate Change



Letter to U.S. Senators, Oct. 11, 2009:

•“Observations throughout the world make it 

clear that climate change is occurring, and 

rigorous scientific research demonstrates that 

the greenhouse gases emitted by human 

activities are the primary driver.” 

•“These conclusions are based on multiple 

independent lines of evidence, and contrary 

assertions are inconsistent with an objective 

assessment of the vast body of peer-reviewed 

science.”

Broad Consensus: An Example



•American Association for the Advancement of 

Science

•American Chemical Society

•American Geophysical Union

•American Institute of Biological Sciences

•American Meteorological Society

•American Society of Agronomy

•American Society of Plant Biologists

•American Statistical Association

•Association of Ecosystem Research Centers



•Botanical Society of America

•Crop Science Society of America

•Ecological Society of America

•Natural Science Collections

•Alliance Organization of Biological Field Stations

•Society for Industrial and Applied Mathematics

•Society of Systematic Biologists

•Soil Science Society of America

•University Corporation for Atmospheric Research





Important to remember:

•Think GLOBALLY and DECADALLY

•Climate is in flux

•Temperature projections represent a RANGE of 

possible warming, dependent upon societal 

responses

•Uncertainty remains, especially in regional 

precipitation patterns

•Natural variability will still occur (i.e. cold years, 

wet and dry years)

The following represents the VAST MAJORITY of 
scientific expertise on global climate change



Oklahoma is NOT the 
canary in the coal mine!



Observational Evidence: 
the Globe has warmed



„Warming of the 
climate system is 
unequivocal, as is 
now evident from 
observations of 
increases in global 
average air and 
ocean temperatures, 
widespread melting 
of snow and ice, and 
rising global average 
sea level.’





Mother Nature has her 
own thermometers







The warmth of the last half century
is unusual in at least the previous
1300 years



Think DECADALLY



Think GLOBALLY



Global Models: Natural processes do not account for
observed 20th century warming after 1965

Meehl et al, 2004: J.
Climate.



“Not if but when …”







Oklahoma’s Changes?

•Oklahoma’s climate signal still 
dominated by natural variability

•Warmer, wetter winters

•Extreme precipitation frequency 
has increased



Our winters have gotten warmer and wetter

Droughts Wet!

Ice Storms



Rainfall events have become more intense
•Oklahoma’s value: 22%

•One-year recurrence-level storms (i.e. 59 largest storms)



Climate Projections



• Higher confidence now exists in projected patterns of warming than
exists for other elements such as rainfall

• Hot extremes and heat waves will increase

• Heavy precipitation event frequency will continue to increase

• Snow cover and sea ice continues to shrink

• Sea levels will rise

• Storm tracks are projected to move poleward

• Increasing acidification of the ocean

• Further 21st century emissions will contribute to warming & sea level
rise for more than a millennium

IPCC Findings



Societal response is key



Green Response

Middle Road

Maximum Growth

Societal Response

Temperature Projections: A Range of Possibilities



Summer Temperature Change: 2080-99



Annual U.S. 

precip will 

increase in 

the northeast 

and decrease 

in the 

southwest

Higher 
Confidence



Days with frost

Growing Season

Heat waves



Projections for Oklahoma 
as we scale down



• Annual warming by the 2020s

• “Middle Road” scenario: 2-4°F

• “Maximum Growth scenario: 2-4°F

• Annual warming by the 2090s

• “Middle Road” scenario: 4-7°F

• “Maximum Growth scenario: 10-12°F

• Summer becomes longer and spring weather arrives earlier

• Winters warm - longer frost-free periods and a longer 

growing season

• Earlier maturation of winter wheat and orchard crops leave 

them more vulnerable to late freeze events (think 2007 and 

2009) 

Temperature



120 degrees!

August 12, 1936 – Will our record hot 
weather become our “really hot” weather?



100-degree days (1971-2000)



100-degree 
days –

Projections



• Rain-free periods will increase, but individual rainfall 

events will be more intense

• Increased year-round evaporation from the ground 

and transpiration from green vegetation

• Drought frequency and severity increases

• The risk of wildfires increases, especially during 

summer

Precipitation



Fewer (but more intense) precipitation events:

• More runoff, more flooding

• Crop damage

• More pollution from runoff

• Increased erosion

• Possibly less water available, even if yearly 

totals increase

Oklahoma’s Water Future?





Find out about climate change for 
yourself at 

http://www.ipcc.ch/

http://www.globalchange.gov/

Thank you!


