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All across the world, in every kind of environment and 

region known to man, increasingly dangerous weather 

patterns and devastating storms are abruptly putting an end 

to the long-running debate over whether or not climate 

change is real. Not only is it real, it's here, and its effects are 

giving rise to a frighteningly new global phenomenon: the 

man-made natural disaster.

Barack Obama



I wanted a perfect ending. Now I've learned, the hard way, 

that some poems don't rhyme, and some stories don't have a 

clear beginning, middle, and end. Life is about not knowing, 

having to change, taking the moment and making the best of 

it, without knowing what's going to happen next.

A More Appropriate Quote....

-- Gilda Radner

(Saturday Night Live Actress for those under 40)



Nature June 1, 2011

A change in accountability and liability



We will only BRIEFLY cover

1. What the climate will be like in 50 -100 years

2. What impacts that these changes will have 

on ecosystems





Northern Hemisphere Surface Temperature





Stott et al, Science 2000









American beech

Iverson et. al GTR NE265



Loblolly pine

Iverson et. al GTR NE265
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Why we WILL focus on current weather,

uncertainty and variability

…. and why UNCERTAINTY is 

less important than VARIABILITY



Weather in Our Nations Capital City

Source:

ABC News



Climate Change in Our Nations Capital City

Note:  Computer Simulated Ice Age

Ice age Democrat

Ice age Republican

Tea Party  (in infancy)



How Weather Change 

Becomes Climate Change



1 record low, 60 record highs



June 2 – 9,  Long term average temperature 82o













Change in Raleigh Temperature





What Global Warming???



Why variability is more important than change

(at least in the near term…)



Southern US Air Temperature Change During 21st Century





Southern US Precipitation Change During 21st Century





The Problem with High Variability is in 

Planning for the Future
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Record number of Tornado’s, April 2011



Where? 



When?





Large scale (> 400 ac) Wildfires and Air Temperature

From Westerling et al. 2005



YTD 2006  1,136,987 ac YTD 2011  3,166,885 ac

Up?  Down?  Through the roof?  What to do?!?!?

Source NIFC



Hurricanes per Year



When is the next Katrina?



Current Impacts with high confidence

Of low medium term (decadal) variability







Melting IcebergsGlacial Melting Thermo-expansion 

Sea Level Rise Pop Quiz!!



Results of Sea Level Rise

Gulf Coast Region



UNEP

Northern Hemisphere Average Snow Cover



Source Aviation Weather



Percent of the continental USA with a much above normal proportion of 

total annual precipitation from 1-day extreme events 

(more than 2 inches or 50.8mm)

Karl et al. 1996

BW 7





With all the variability, and uncertainty 

Who you gonna call?!



Resource Information

People

Tools

Websites



People

• Research Station Assistant Directors

• Region National Forest System Climate Change Coordinator

• Chiefs Advisors Office Staff (Cleaves et al).

• Senior Research Station climate scientists (e.g. Birdsey, Joyce, 

McNulty, Millar, Peterson) 

• Linkages with other agency staff (through personnel listed above)



Tools

Models

• Carbon Models

• Eg. COLE, FORCARB

• Water Models

• E.g., WaSSI-CB, SWAT

• Species Change Models

• E.g. Distrib-Shift 

Literature

• FUTURES (southern US)

• IPCC TAR 4 (global)

• USGCRP SAP’s (US)



Websites
Forest Service Climate Change Resource Center

http://www.fs.fed.us/ccrc/

http://www.epa.gov/climatechange/index.html

EPA Climate Change

http://www.usgs.gov/global_change/

USGS Climate Change

http://www.fws.gov/home/climatechange/
Fish and Wildlife Service Climate Change

http://www.nc-climate.ncsu.edu/climate/climate_change

State climate change offices

TACCIMO

http://www.sgcp.ncsu.edu:8090/



Take Home Points

• There is a difference between uncertainty and variability

E.g. wildfire risk and storm severity are high variable but we 

are very certain that this stresses will increase because the 

factors driving this factors are increasing over the long-term

• Some ecosystem components are less variable than others

E.g. 1990-1999 was the warmest decade until 2000-2009, etc.. 

• Land managers now have many tools to assess and address impacts

Much has been learned over the past 20 years, and the Forest 

Service is now much better equipped to address whatever 

challenges climate change might bring



“As we know, There are known knowns. There are things we 

know we know. We also know. There are known unknowns. 

That is to say we know there are some things We do not know. 

But there are also unknown unknowns, the ones we don’t know 

we don’t know.”

Finally,  a caution about limitations on knowledge

Donald Rumsfeld Feb. 12, 2002 

Department of Defense news briefing


