: ECOLOGICAL
Accepted Manuscript INFORMATICS

CropPhenology: An R package for extracting crop phenology
from time series remotely sensed vegetation index imagery

Sofanit Araya, Bertram Ostendorf, Gregory Lyle, Megan Lewis

PII: S1574-9541(17)30164-4

DOL: doi:10.1016/j.ecoinf.2018.05.006
Reference: ECOINF 858

To appear in: Ecological Informatics

Received date: 21 June 2017

Revised date: 23 May 2018

Accepted date: 24 May 2018

Please cite this article as: Sofanit Araya, Bertram Ostendorf, Gregory Lyle, Megan Lewis
, CropPhenology: An R package for extracting crop phenology from time series remotely
sensed vegetation index imagery. Ecological Informatics(2018), doi:10.1016/
j-ecoinf.2018.05.006

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 proof before
it is published in its final 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.


https://doi.org/10.1016/j.ecoinf.2018.05.006
https://doi.org/10.1016/j.ecoinf.2018.05.006
https://doi.org/10.1016/j.ecoinf.2018.05.006

CropPhenology: An R package for extracting crop
phenology from time series remotely sensed
vegetation index imagery

Sofanit Arayals* Sofanitgirma.Araya@adelaide.edu.au, Bertram Ostendorf! and Gregory Lyle2,
Megan Lewis!

1School of Biological Sciences, The University of Adelaide, Adelaide, SA 5005, Australia;
2School of Public Health, Curtin University, Bentley, WA 6109, Australia ;

“Corresponding author.

Abstract: Remotely sensed vegetation indices to measure crop growth through phenological metrics have
a high potential for use in agricultural management. However, implementing the analytical routines from
remote sensing data acquisition to relating vegetation index information to in-situ plant development and
management is complex to even the most experienced user. We present the CropPhenology package, a
free, easy to use package designed in the R environment that enables flexibility and interoperability that
allows users to progress from downloading remote sensing images to crop phenology analysis and
visualisation with only minor processing steps. Furthermore, this environment allowing users to easily
incorporate other R packages to form a seamless chain of functions to undertake more complex pre or
post image processing and analysis. The package computes 15 phenological metrics based on satellite-
based NDVI measurements over the season which can be easily visualised and used for successive spatio-
temporal analysis. The metrics are theoretically related to Zadoks growth stages which explicitly
characterise cereal crop growth conditions, including new leaf emergence, flowering, ripening, and yield.
These metrics provide a systematic understanding of characterisation of the plant-soil-climate
interactions. We present examples that illustrate the utility of our package in a Southern Australian broad-

acre, rain-fed cereal cropping region.
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