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Abstract:
This study considered characteristics of droughts in the Northeast District of Montana, evaluated the
impact of drought and explored the possibility of predicting them.

The project was based upon about 100 years of historical data from four sources: 1. Palmer Drought
Severity Index (PDSI) (monthly values); 2. Precipitation (daily totals); 3. Spring wheat, winter wheat
and wild hay yield as well as range condition; 4. Normalized Difference Vegetation Index, derived
from satellite data (weekly values). Statistical analyses were conducted on these four data sources.

Variability of the PDSI was greatest during the summer. There was a significant correlation between
August PDSI and May PDSI. Probability charts of PDSI in August based on PDSI in May were
developed. Chi Square tests indicated that precipitation for the entire season was significantly related to
early season precipitation, especially in dry years. Spring wheat yield was most highly correlated with
June PDSI, and range condition with June and July PDSI. PDSI in April, May and June was highly
correlated with NDVI of the same month, with the highest correlation in May. August PDSI, spring
wheat and winter wheat yield were highly correlated with NDVI in May.

PDSI characterizes drought conditions and revealed some of its features. The high correlation between
August and May PDSI suggested the possibility of predicting August PDSI from May PDSI. The
correlations concerning spring wheat suggested that the impact of drought on spring wheat yield could
be estimated about two months prior to harvest. NDVI can be used to monitor the extent of drought in
April, May and June, when the vegetation is green. NDVI in April and May can be used as a predictor
for August PDSI, spring wheat and winter wheat yield as well as range condition.

The relations that were developed in this study should help to interpret and apply the variables that are
being calculated in the drought monitoring system of Montana. 
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