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Outline
 Brief review of US National Climate Assessment
 A closer look at the impact of changes in 

precipitation
 Matching the scales and variables of climate 

change to agricultural decisions
 Producing actionable science that has 

credibility, salience, and legitimacy
 Visioning changes to the Nebraska landscape



Overall Message of the 
2014 National Climate Assessment

 Climate change is happening now 
 All Americans are feeling the effects of climate 

change
 The 2014 National Climate Assessment is the 

most comprehensive review of the US climate 
and impacts of climate change 

 Americans have opportunities to reduce 
emissions of heat trapping gases and prepare 
for the effects of climate change



US Climate Change in a Nutshell

Dry areas will become drier and 
hotter

Wet areas will become wetter and 
more humid



US Climate Change in a Nutshell
(for my location)

Dry periods will become drier and 
hotter

Wet periods will become wetter 
and more humid



http://nca2014.globalchange.gov









Great Plains Region

Rising temperatures are leading to 
increased demand for water and energy. 
In parts of the region, this will constrain 
development, stress natural resources, 
and increase competition for water. New 
agricultural practices will be needed to 
cope with changing conditions. 

http://nca2014.globalchange.gov/report/regions/great‐plains



Changes in Number of Hot Days and Heavy Precipitation 

http://nca2014.globalchange.gov/report/regions/great‐plains

Currently 7 
days > 95oF

13‐16 
days > 95oF

19‐22 
days > 95oF

0.2‐0.4” 
change in 
mean, high 
uncertainty

Currently ~0.8”





Projected 
Precipitation 
Change by 
Season

2071‐2099 scenario 
compared to the 
period 1970‐1999 

National Climate Assessment



2081‐2100 relative to 
1980‐1999 under the 
higher scenario, 
RCP8.5

Number of 
Consecutive Dry 
Days Likely to 
Increase

National Climate Assessment



Observed Change in Very Heavy Precipitation
“One of the clearest 
trends in the United States 
observational record is an 
increasing frequency and 
intensity of heavy 
precipitation events… 
Over the last century 
there was a 50% increase 
in the frequency of days 
with precipitation over 
101.6 mm (four inches) in 
the upper midwestern
U.S.; this trend is 
statistically significant “

National Climate Assessment



Trends in Flood Magnitude

3rd National Climate Assessment



A Closer Look at the Impact of 
Changes in Precipitation:

Examples from Iowa
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Iowa State‐Wide Average Data
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Iowa State‐Wide Average Data

2 years 8 years
Totals above 40”

Totals below 25”

3 years 5 years
2012

Increase in magnitude of 
extremes in both high and 

low precipitation



4.2 days 57% increase 6.6 days

Cedar Rapids Data

1.25 inches

2

13

Years having more than 
8 days

Erosion‐promoting events



Amplification of the Seasonality of Precipitation
Spring

WinterSummer

Fall



21.2 => 25.3 inches (22% increase) 12.1 => 10.5 inches (13% decrease)

Amplification of the Seasonality of Precipitation
Spring

WinterSummer

Fall



Calculations and plot by C. Anderson

95th Percentile

2015



Future Variability in Growing Season Precipitation for Iowa

More heavy rain events

More extreme droughts

CJ Anderson, ISU



Future Variability in Growing Season Precipitation for Iowa

More heavy rain events

More extreme droughts

CJ Anderson, ISU

Lines drawn by eye



Every 1” 
Increase of 
April-May 
Rainfall
Reduces 
Suitable Field 
Days by 2.6 
days

y = ‐2.5991x + 54.048 
R² = 0.45023 
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April ‐ May Rainfall (inches) 

Suitable Field Days (Apr 2 ‐ Jun 3) versus 
April‐May Rainfall, Iowa Average (1959‐2013) 

Source:  Chris Anderson



Matching the scales and 
variables of climate change to 

agricultural decisions




