Experimental Long-Term Maps

The Drought Monitoring Technical Committee (MTC) is in the process of evaluating new long-term
drought maps to be used for the Arizona Long-term Drought Status Report. The details below provide
information on the current watershed-based long-term map including its drawbacks, and explanation

on the new gridded SPI & SPEI maps, with which the MTC is experimenting.

Current Watershed-based Long-term Map:

The original long-term map uses watershed-average precipitation from rain gauges
within each watershed to calculate the Standardized Precipitation index (SPI).
These maps use data from 1971 through the most recent month, and the SPI is
calculated for 24-, 36- and 48-month periods. These longer periods are used to
represent hydrologic drought - essentially the effect on water resources, both sur-
face and groundwater. The SPI ranks the most recent 24-, 36-, and 48-month pe-
riods with the historical records to determine which percentile the current period
falls in. For example, an SPI value in the lowest 2% would correspond to Excep-
tional Drought, while values above the 30" percentile would correspond to No
Drought.

Two drawbacks of this method are the spatial resolution & length of record:

1. The lack of spatial resolution requires precipitation to be averaged and the en-
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tire watershed is represented in the same drought condition, which is often not the case.

2. The historical period used is quite short, at 46 years, and as Arizona enters its 23™ year of drought, dry years
overwhelm the record, so the “normal” is represented as much drier than if considering a longer period.

Experimental Gridded SPI & SPEI Long-term Maps:

To improve spatial resolution and length of record, the MTC is testing two new
maps that use gridded data:

Gridded SPI Map:

Data used in this map is derived by the PRISM Group, Oregon State University,
using algorithms that account for terrain, rain shadows and other complex pro-
cesses in the climate system. While this interpolation may not be perfect, it pro-
vides a better representation of precipitation variability across the watersheds. In
addition, the period of record for this data is available from 1895 through the most
current month, providing 76 additional years of data.

Gridded SPEI Map:

While the SPI map uses only precipitation data, the Standardized Precipitation
Evapotranspiration Index (SPEI) map includes both precipitation and evapotranspi-
ration data by incorporating temperatures, according the Thornthwaite method.
The addition of evapotranspiration data to the map can be useful, however in a
desert environment where dry conditions are normal, this may overestimate the
drought because once the soil and vegetation have dried out, additional high tem-
peratures will not dry it further.

(more information on both gridded indices can be found here:

wrcc.dri.edu/wwdt/about.html)

https://

Because neither of these maps provide a perfect representation of reality, the best
representation may be somewhere between the SPI and SPEI maps. We ask for
your feedback regarding the drought depiction in these long-term maps to help us
evaluate the accuracy of each. Please reply to this email with your comments.
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