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Outline

* NC climate: past and future

* Climate change and NC crop yields

e Water adaptation in agriculture

* Effects on agricultural land values (if time)



Climate Change, Past and Present

* Large climate shifts since 1900

Observed Changes in Precipitation

1901 to 2007 ) * Precipitation in Southeast has
3 increased by about 30%

e Parts of NC, however, have seen
30% decreases in summertime
precipitation
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Climate and Agriculture

* Plant response to climate is affected by:
e Carbon dioxide (CO2)
* Temperature
 Solar radiation
* Precipitation

* Timing of changes is important
* Temperature during pollination stage



Climate Change Projections

Projected Precipitation Change by Season

Higher Emissions (A2)
Winter
.

Spring
e

‘

Precipitation Change (%)

Change in Maximum Number of Consecutive Dry Days

Change (%)

& 30 20 10 10 20 30 -

Source: National Climate Assessment with data from NOAA NCDC / CICS-NC

20 =15 -10 -5 0 5 10 15

20



Crops: Big-4 / Climate Relationship

Maize vs. P (East)
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US Temperature Change Projections
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US Temperature Change Projections
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10-year Crop Frequencies
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Data source: CropScape - Cropland Data Layer. National Agricultural Statistics Service



Big-4 Crop Yield Projections (2080-2099)
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Damage Projections with Current Sales (Big 4)
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Caveats

* Only Big-4 Crops
 What about livestock?

* What about specialty crops?
* Sweet potatoes
* Tree crops
* Peanuts

* Assumes similar crop choice mix going forward
e Change crops

* Water management
* Irrigation when dry, drainage when wet
* High-precipitation events



Uncertainty: Extreme Events




Uncertainty: Water Adaptation

.y

* Drainage

e Current: 40 percent of the cropland
requires drainage improvements

* |rrigation

e Current about 5% of acreage and 10% of
farms are irrigated

Lake Mattamuskeet

(Mattamuskeet National Wildlife Refuge)

Percentage
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Getting the Water Oftf

Drain Tiles Drainage Ditches




Percentage of Crop Acres Drained
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Drainage Issues

* Farm drainage also drains
nutrients

* Nitrogen and phosphorous

* Drainage takes lands out of
wetland habitat

* 53% reduction from 1780 to 1992

* Smart systems

* Avoid draining right before a
drought

* Apply fewer nutrients
e Absorb nutrient runoff




Percentage of Farms with Irrigation

Data source: USDA Ag Census Quick Stats



Climate and Land Values
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Climate and Land Values

Land Value
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Climate and Land Values

Land Value Population Density
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Climate and Land Values

Value =
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Climate and Land Values
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Climate and Land Values

Rent1 Rent, Rent3 Salen
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Water Resource Economics @NC State

email: eric.edwards@ncsu.edu

website: www.ericcedwards.com

Resea rCh Areas twitter: @NCWaterEcon

* Water in Agriculture
* |rrigation + Drainage

* Water Quality

* Nutrient Trading
e Coastal

* Climate Change o
 Adaptation + Resilience o e T

* Water Conservation e J EEL W ||



