Future Climate Change?

1981 Climate Predictions

Which climate course will we follow?

The Intergovernmental Panel on Climate Change (IPCC) 1991 Assessment

Scenario A (“Business as Usual”)
Extrapolation of then current greenhouse and land use trends. Implies greater future reliance on coal, few conservation controls and partial CFC reduction following Montreal Protocol.

Scenario B 


Shift toward lower carbon fuels (i.e. natural gas), Extensive conservation measures, CO controls, reduction in deforrestation, and full CFC reduction following Montreal Protocol

Scenario C


Shift toward renewal and nuclear power to limit carbon emmissions, CFC’s fully phased out; agricultural emmissions controlled.

Potential Climate Changes

Primary effects:

- Warmer temperatures

- Sea level rise

- Water cycle impacted 

   (reduction in N.hemisphere snow)

- Sea ice extent reduced (Arctic)

- Changes in frequency/intensity of storms (particularly hurricanes)

Types of changes:

- changes in average conditions

- changes in variability

- rapid changes

- "surprises"

Graphic: Hurricane Floyd, Sept. 14, 1999. Courtesy of NASA.
Historic Air Temperatures and Future Predictions
· Measurable Polar warming in last 50 years



Red = warming trend



Blue = cooling trend




White = No change

· Climate Models Predict continued warming as Greenhouse forcing increases

Graphics:Top, Annual atmospheric temperatures 1951-1997, (From “The Greenhouse Debate” J. Hansen, NASA GISS http://www.giss.nasa.gov/edu/gwdebate/). Bottom, Predicted Surface air temperature change following CO2 doubling (colors) predicted by an ensemble of climate models with CO2 increasing 1% per year,  IPCC
Climate Change and the Arctic

· Most climate models predict 

  


Arctic warming due to

· increasing atmospheric CO2
· 
Measurements of sea ice draft (amount of ice below the water line) indicate less ice in the Arctic recently compared with the 1950's through 1970's

· Graphic: Looking over broken sea ice to open water, photo by M.VanWoert NOAA NESDIS OAR, courtesy of NOAA,  IPCC. (bottom) Decrease in Arctic sea ice draft.  Graph derived from Rothrock et al., 1999, courtesy of National Snow and Ice Data Center.

Potential Impacts of Climate Change on Society
Many sectors of society may be affected...

- Agriculture and fisheries

- Infrastructure

- Water resource management

- Human health

- Ecosystems/biodiversity

Climatologists, economists, sociologists politicians and others are studying the potential impacts of climate change on these sectors and on individual countries

Graphic: (top) Sunrise, courtesy of NOAA, (bottom) wheat harvest, at ARS Central Great Plains Research Station, Akron, Colorado.  Photo by S.Bauer, courtesy of US Dept. of Agriculture.
Predicting Future Climate

Uncertainties:

- Interactions between different elements of the climate system (e.g., global warming and clouds)

- Future CO2 emissions are unknown

- Potential impacts of mitigation technologies

- Unforeseen surprises

Graphic: Climate change feedbacks, courtesy of United Nations Environmental Program, World Meteorology Office.
CFC’s and the Montreal Protocal

· CFC production has decreased by international agreement due to CFC’s role in 

· Ozone Depletion potential (ODP)

· Greenhouse warming Potential (GWP) 

Source: http://www.afeas.org/production_and_sales.html
What Does the Future Hold?

Options being studied include:

- Mitigation to reduce emissions


- using fewer fossil fuels


- energy efficiency


- substitution of technologies


- removing CO2 once it's  

      produced ("sequestration")

- Adaptation to a new climate

Graphics: (top) Site of a "clean coal" plant of the future, Brilliant, Ohio, courtesy of US DOE, (bottom) Cool change logo, courtesy of US EPA.

