An Aggregated Crop Yield Index to Explore Regional Potential Production Capacity
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Explanatory crop models have been developed to estimate yield, growth, and Yield Index (YI) is the average production per unit area over multiple crops. Projected CO, (IPCC, 2001) -
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climate change effects on regional food security and potential adaptation strategies. * (1 - Moisture Content) * Harvest Index] / E[Harvest Area (ha)] P < -

Corn and potato yields were simulated at a county level over the U.S. eastern AB2 - Ecological Sustainability
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seaboard region (Maine to Virginia) using a geospatial interface that implements The Yl is calculated for each county (i) over each crop (j) in the region of interest
the crop models SPUDSIM and I\/IAIZSIM over water-limited (WL) and non-limited Total Production (Mkcal) = Yield Index (Mkcal/ha) * Harvested Area (ha) Weather Layer - — Change from Baseline
(NL) conditions. A spatially-referenced vyield index (Y1) was developed to combine TP || A2 Scenario— 3 [ 55 Scenario
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sensitivity of this Index was evaluated with respect to changes In climate Caloric Content (kcal/idry g) ~ 3.73 4.07 AWhat crop grows best where? 5. || o st o : :
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and evaluatmg different adaptatlon Strategies such as modlfylng Crop management. A In general, the trend of increasing temperatures due to CC was greater away from the Atlantic coast.
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A Converting area from existing cropland

A Adding unused marginal land A The increase in temp had a more significant
effect on yield in the southeast by the coast.

A Possible adaptation by adding irrigation or
modifying the planting and harvesting dates?
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Potato, WL and NL, A2 Conditions,
Modifying Temp, Precip, and CO,

A Evaluate the potential production capacity (PPC) for the ESR

A Other changes in regional land use

A Quantify the PPC using an aggregated yield index (Y1)
A Compare the YI over different climate change (CC) scenarios Simulated Yield (Mg/ha) (SPUDSIM and MAIZSIM)
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A In Maine, majority potato land, there was a 37% drop in YI from Baseline to A2 assuming water-limited (rain-fed) conditions.

A Both crops had a north- ME  22.78 22.83 I\ ) . _
. limi However, when irrigation was applied (no water stress), there was only a 10% drop in the overall YI.
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A In Maryland, majority corn land, corn was less influenced by A2. However, potato production dropped to near zero.
A Each county will likely require different adaptation strategies, emphasizing the importance of a spatially-dependent study.
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3) For each unique input combination, 30 independent growing
seasons are simulated with SPUDSIM and MAIZSIM.

of a factor for corn. VO 2B a0 PPC increases or decreases if either (1) YI changes, which is f(weather, soil, management) or
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4) Output is spatially linked and aggregated to the county level. The 2 4 6 8 10 || MUs potatoand comhad | WV 2245 1927 (2) Harvested Area changes, which is dependent on land use and regional planning.

Total Potential Production Capacity is dependent on the Yield Index and Harvested Area.
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VA 19.21 21.77

Sim. Corn (Mg/ha) a positive correlation. ESR 2256 23.36

Future work will refine the Y1, simulate the effect due to CC and explore adaptation strategies.

top 3 MUs per county are used to reduce the number of simulations



