
The Importance of water  
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Climate Variability and Change 

Source: Climate Change Impacts on the US, NAST, 2000 



Who to Believe about Climate 

Change? 
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Source: Climate Change Impacts on the US, NAST, 2000 
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Northern Hemisphere Carbon Emissions 

Source: Climate Change Impacts on the US, NAST, 2000 
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Atmospheric CO2 Concentrations 

Source: Climate Change Impacts on the US, NAST, 2000 
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Changes in Earth axis 

Image by NOAA 



Changes in solar radiation 



Photo from Shutterstock) 



1816  

The Year without a Summer 
• Average Earth temperature decreased by 

0.5oC 

• June frosts in New England 

• Major crop losses 

 

Mt. Tambora,  

Indonesia 













Bender et al. 2010  





Our view of the world in 2100 









Trends in Extreme Precipitation 

Increase in the number of 2” rainfalls per year from 1958 to 2011 





You don’t need warming to have major disasters 





El Niño and La Niña 

El Niño is associated with 
unusually warm water in the 
eastern Pacific Ocean, usually 
observed near Christmas (so 
associated with the coming of 
“The Child”).  La Niña is the 
opposite phase of El Niño, with 
unusually cool water in the 
eastern Pacific Ocean. 
 



El Niño and La Niña 

El Niño La Niña 

Temperature 



El Niño and La Niña 

El Niño La Niña 

Precipitation 









El Nino 1998 



El Nino 1998 



El Nino 1998 





El Nino issues 

 - flooding  

  - erosion control 

  - road 

  - sewer 

  - farm lagoons 

 - cover crops 

 - controlled burning 

 - planting and harvesting 

La Nina 

 - irrigation 

 - wildfire risk 

 - water restrictions 

 - aquatic biodiversity 



Opportunities made easier through new 

technology, data and information exchange 



"In the middle of difficulty lies opportunity" 
Albert Einstein  

 

“Fortune favors the prepared mind” 
Louis Pasteur 

 

“The reason a lot of people do not recognize 

opportunity is because it usually goes around 

wearing overalls looking like hard work” 
Thomas A. Edison 

 

 

Opportunities 



Real Time Streamflow 



USGS Groundwater Studies 







Training and Guidance  

















Randy Dowdy, the Georgia producer who grew 503.79 bushels per 

acre for the National Corn Growers Association yield contest in 2014, 

talks to members of the ag media at an event sponsored by BASF at 

the Memphis, Tenn., Agricenter. 

Delta Farm Press 



Randy Dowdy 

• Dowdy describes himself as a “first-generation” farmer. “I learned 

real quick you have to surround yourself with people who are 

smarter than yourself, and you don’t always have to reinvent the 

wheel,” he noted. “We’ve reached out to university, to industry 

professionals, and then we do a lot of on-farm trial work ourselves.” 

 

• “ When I’m giving these talks, I feel like about 10 percent might be 

listening to try something different. That 10 percent is where change 

comes from. Imagine if we still drove horse and buggies?” 



69 

To develop and deliver science-based, region-specific 
information and technologies for agricultural and 
natural resource managers that enable climate-smart 
decision-making and provide assistance to enable land 
managers to implement those decisions. 

To Address the issue of disaster impacts to working  

land sustainability USDA Secretary of Agriculure Vilsack 

established a series of climate hubs with the following mission 
 





USDA Regional Climate Hubs  

• Translate science into USEFUL tools and information 

• Work with extension to give them the tools and 
information to pass along to land managers  

• LISTEN to feedback from land managers and 
extension regarding what does and does not work, 
and what new information is needed 

• Provide this information to funding agencies to 
support future work 



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. 

Gilda Radner 


