
Author’s Accepted Manuscript

Incorporation of the penman-Monteith potential
evapotranspiration method into a palmer drought
Severity index tool

Darren L. Ficklin, Sally L. Letsinger, Hamed
Gholizadeh, Justin T. Maxwell

PII: S0098-3004(15)30051-0
DOI: http://dx.doi.org/10.1016/j.cageo.2015.09.013
Reference: CAGEO3625

To appear in: Computers and Geosciences

Received date: 7 July 2014
Revised date: 16 April 2015
Accepted date: 10 September 2015

Cite this article as: Darren L. Ficklin, Sally L. Letsinger, Hamed Gholizadeh and
Justin T. Maxwell, Incorporation of the penman-Monteith potential
evapotranspiration method into a palmer drought Severity index tool, Computers
and Geosciences, http://dx.doi.org/10.1016/j.cageo.2015.09.013

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/cageo

http://www.elsevier.com/locate/cageo
http://dx.doi.org/10.1016/j.cageo.2015.09.013
http://dx.doi.org/10.1016/j.cageo.2015.09.013


1 

 

Incorporation of the Penman-Monteith potential evapotranspiration method into a 

Palmer Drought Severity Index tool 
 
Darren L. Ficklin*

1,2
, Sally L. Letsinger

2
, Hamed Gholizadeh

1
, and Justin T. Maxwell

1 
 
1
701. E. Kirkwood Ave., Department of Geography, Indiana University, Bloomington, IN 47405 

2
611 N. Walnut Grove Ave., Center for Geospatial Data Analysis, Indiana Geological Survey, 

Bloomington, IN, 47405 
 

*corresponding author. Address: 
1
Department of Geography, Indiana University, 701. E. 

Kirkwood Ave., Bloomington, IN 47405. Phone: 812-856-5047. Email: dficklin@indiana.edu 
 

Abstract 

Calculating the Palmer Drought Severity Index (PDSI) using the Thornthwaite potential 

evapotranspiration (PET) method has come under recent scrutiny for overestimating drought 

conditions when air temperatures exceed the historical baseline. With increasing air temperatures 

around the world, calculating PDSI using the Thornthwaite PET method may no longer be the 

appropriate option. Therefore, various researchers have called for the use of the physically-based 

Penman-Monteith PET method to estimate PDSI. We present an addition to the PDSI tool 

developed by Jacobi et al. (2013) that includes an option to use the Penman-Monteith method to 

calculate PET as an input to the PDSI calculations. Comparisons with a global PDSI dataset also 

estimated using the Penman-Monteith method indicate good spatial correlation. This addition to 

the Jacobi et al. (2013) tool allows users to easily calculate a suite of Palmer drought indices 

using Penman-Monteith potential evapotranspiration for current and future drought projections at 

any spatial scale.  
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