
WHAT DO WE KNOW ABOUT 

FUTURE CLIMATE IN COASTAL 

SOUTH CAROLINA? 
Amanda Brennan & Kirsten Lackstrom 

Carolinas Integrated Sciences & Assessments 

November 13, 2013 

 

Content Development Support: Greg Carbone 



Regional Integrated Sciences & Assessments  

 NOAA’s RISA programs support research teams that help 
build the nation’s capacity to prepare for and adapt to 
climate variability and change.  

• Understand decision contexts 

 

• Develop actionable knowledge 

 

• Maintain diverse, flexible 

networks 

 

• Innovate services to enhance the 

use of science in decision making 

 

RISA teams work with public and 

private user communities to: 

 



CISA works to be a 

regional resource 

for a variety of 

stakeholders to 

incorporate climate 

information into 

water and coastal 

management, 

public health, and 

related decision 

making processes.  

CISA’s Core Focus Areas: 
• Drought 

• Climate & Watershed Modeling 

• Coastal Management 

• Public Health 

• Adaptation 

 

 

Partner Organizations: 
• Southeast Regional Climate Center 

• NC Sea Grant 

• SC Sea Grant Consortium 

• NC & SC State Climate Offices 

• Federal, State & Local Agencies 

• Private Sector 

• NGOs 



Some responses are clearer, especially in the latter portion of the century 

• Response: 

• Exploit those variables (Temperature, Sea Level) 

• Look at the range of future projections for other variables (Precipitation) 

Model choice matters most, especially for precipitation 

• Response:  

• Use Climate Wizard to get a range of model output OR 

• Use an ensemble mean of many models 

Emissions scenario choice matters a lot at the end of the Century 

• Response: 

• Be realistic, choose a high-end emissions scenario 

For harder variables (precipitation, tropical storms), precise high-resolution climate 
scenarios are plentiful, accurate ones are not (and are not ‘around the corner’). 

• Response: 

• Figure out why you want the crystal ball (i.e. what would you do with perfect information?) 

• Consider a bottoms-up approach and think about what variables matter 

What can climate models tell us? 



Observations vs. Model Output 

IPCC, AR5 



Global Sea Level Change 1970-2010 

Copenhagendiagnosis.com 



20th Century 1.7-1.8 mm/yr 

           (±0.3 mm/yr) 

Since 1993:  ~3.2 mm/yr 

           (±0.4 mm/yr) 

Historical Mean 

Sea Level 

Since 1950 



 

Local 

Observations 

& Trends 



Global Sea Level Rise Projections 

RCP 8.5 

RCP 2.6 

IPCC, AR5, Fig. 13.27 



Global Sea Level Rise Projections 
2081-2100 relative to 1986-2005 

IPCC, AR5, Fig. 13.22 



CISA’s Climate Modeling Work 

• Historical: 1981-2010 

• Future: 2041-2070 

• Models: CCSM, CNRM, ECHO, GFDL, and PCM 



Change in Summer Maximum Temperature 

CCSM CNRM ECHO 

GFDL PCM 



Potential Evapotranspiration Change in Summer  

CCSM CNRM ECHO 

GFDL PCM 



Change in Winter Maximum Temperature 

CCSM CNRM ECHO 

GFDL PCM 



Potential Evapotranspiration Change in Winter 

CCSM CNRM ECHO 

GFDL PCM 



Evapotranspiration Change 

• 2.2°C warmer 

• 15% wetter 



Change in Summer Minimum Temperature 

CCSM CNRM ECHO 

GFDL PCM 



Change in Winter Minimum Temperature 

CCSM CNRM ECHO 

GFDL PCM 



Precipitation Change in Summer 

CCSM CNRM ECHO 

GFDL PCM 



Precipitation Change in Winter 

CCSM CNRM ECHO 

GFDL PCM 



(Knutson et al., 2008) 

Observed 

10 least-active years, 1980-2006 10 most-active years, 1980-2006 

Simulated 

(control) 

Simulated 

(warm climate) 
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Variability 

and 

Uncertainty 

For precipitation, 

model uncertainty 

plays a larger part 

in the total range of 

projections. 

 

For temperature, 

scenario 

uncertainty is the 

larger determining 

factor.  

(Hawkins & Sutton, 2011) 



Precipitation Ensemble Average vs. Single Model 

ECHO 

-10% 

+5-15% +5-10% 

+40-50% 

WINTER SUMMER 
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Range of Future GHG Emissions 

IPCC Emissions Scenarios Special 

Report, 2000 



Some responses are clearer, especially in the latter portion of the century 

• Response: 

• Exploit those variables (Temperature, Sea Level) 

Model choice matters most, especially for precipitation 

• Response:  

• Use Climate Wizard to get a range of model output OR 

• Use an ensemble mean of many models 
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• Response: 
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What can climate models tell us? 



Downscaling Climate Change Information 





Climate Wizard (advantages) 

• Provides statistically downscaled climate projections, 0.5 

degree or ~50 km resolution 

• Includes many variables and options 

• Temperature (T), precipitation (P) 

• Mean T and P, trend analysis (how has climate changed over time) 

• Annual, seasonal, monthly climate change statistics 

• 3 emissions scenarios, 16 GCMs 

• 3 time periods 

 

 

 



Climate Wizard (caveats) 
• Statistical confidence in linear trends 

• Gray areas have low statistical confidence, not recommended for decisions 

Temperature and precipitation change, 1951–2002 



Climate Wizard (caveats & suggestions) 

• Different GCMs often disagree in their projections of 

future climate  

• Use ensembles to identify where models agree, and disagree 

 

• Spatial resolution of downscaling techniques are still too 

coarse for many decisions 

• Consider many grid cells and regional patterns of change 

 

• Understand how a selected time period and spatial scale 

influences the degree of climate change 

• Do climate trends relate to the spatial and temporal scales at which 

the processes of interest are operating? 

 

 









Cone of uncertainty 

What can we do? 



 

How to adapt in an uncertain world? 



100+ Year Historical Record 
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One final note… 

 An interactive conference geared towards networking and information 

exchange.  

 

 Conference topics will include:  

• climate science, research and information 

• climate communications 

• sector-specific projects and activities 

 

 

April 28-29, 2014 

Charlotte, NC 

www.cisa.sc.edu/ccrc 

 

http://www.cisa.sc.edu/ccrc


THANK YOU! 
Questions or Comments? 

 

 

Amanda Brennan ~ abrennan@sc.edu 

Kirsten Lackstrom ~ lackstro@mailbox.sc.edu 

www.cisa.sc.edu 

 

mailto:abrennan@sc.edu
mailto:lackstro@mailbox.sc.edu
http://www.cisa.sc.edu/
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