Relationships between climate and winter Wheat Vields in the Columbia Basin
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/ Data and Methods \

« Winter wheat yield records (unit: bu/acre) for 27 counties in Idaho, Oregon and Washington
were acquired for all years 1972-2013 from the National Agricultural Statistics Service.

« County averaged daily maximum and minimum temperature, accumulated precipitation,
specific humidity, wind speed and solar radiation from 1979-2013 were aggregated from the
surface meteorological dataset of Abatzoglou (2013).

* Four metrics were considered:

. Oct-Jun precipitation total

. Oct-Jun growing degree-days (GDD, 0°C)

. Mar-Jul Potential evapotranspiration (PET) calculated with Thornthwaite (Th) method
and Penman-Monteith (PM, Allen et al., 1998) method respectively

. Palmer Drought Severity Index (PDSI) /
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Correlation Coefficient of Detrended Yield Between « Oct-Jun precipitation positively correlates with the winter wheat yield in the drier portions of dryland farming in the Columbia basin that are water-limited. However, the
WHITMAN, WAHSING TON And Other Counties , negative correlations were found in the wetter counties suggesting detrimental affects of wet winters on yield.
3  Oct-Jun GDD showed positive correlation to wheat yield in the ldaho Palouse and Spokane county, regions that might be energy-limited.
Figure 3: Spatial correlation « Spring to mid-summer PET had a significant negative impact on wheat yield in the middle of Columbia basin. Counties located further west and east, were less affected due
of detrended yield between 70 to potential irrigation and more abundant moisture, respectively.
Whitman County and other - Drought viewed through PDSI had significant impacts on winter wheat yield in most counties in the Columbia basin except those counties that exhibit sufficient water
counties in Columbia basin. $; 06 supply and a developed irrigation system. Additional drought indices might provide stronger links to yield.
Strong spatial autocorrelation E  Relationships between climate and wheat yield varied substantially across the study region. This statistical approach may supplement processed based models to provide
of interannual wheat yields o \ forecasts of wheat yield due to climate variability (e.g., ENSO) as well as climate change. J
suggests a climatic driven
process. L, a N
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