
Brigham Young University Brigham Young University 

BYU ScholarsArchive BYU ScholarsArchive 

International Congress on Environmental 
Modelling and Software 

9th International Congress on Environmental 
Modelling and Software - Ft. Collins, Colorado, 

USA - June 2018 

Jun 25th, 2:00 PM - 3:20 PM 

A model for the AgES (Agricultural Ecosystems Services): A model for the AgES (Agricultural Ecosystems Services): 

Concepts of simplicity versus complexity in representing spatially Concepts of simplicity versus complexity in representing spatially 

explicit soil-water-plant processes explicit soil-water-plant processes 

Timothy R. Green 
USDA Agricultural Research Service, tim.green@ars.usda.gov 

Gregory S. McMaster 
USDA-ARS-PA, Water Management and Systems Research Unit 

Holm Kipka 
Colorado State University 

Nathan Lighthart 
Colorado State University - Fort Collins 

Olaf David 
Colorado State University 

See next page for additional authors 

Follow this and additional works at: https://scholarsarchive.byu.edu/iemssconference 

Green, Timothy R.; McMaster, Gregory S.; Kipka, Holm; Lighthart, Nathan; David, Olaf; Erskine, Robert H.; 
Edmunds, Debora A.; Figueiredo, Ricardo de Oliveira; Cruz, Patricia PN; Carlson, Jack; Arabi, Mazdak; and 
Ascough, Jim, "A model for the AgES (Agricultural Ecosystems Services): Concepts of simplicity versus 
complexity in representing spatially explicit soil-water-plant processes" (2018). International Congress on 
Environmental Modelling and Software. 60. 
https://scholarsarchive.byu.edu/iemssconference/2018/Stream-C/60 

This Oral Presentation (in session) is brought to you for free and open access by the Civil and Environmental 
Engineering at BYU ScholarsArchive. It has been accepted for inclusion in International Congress on Environmental 
Modelling and Software by an authorized administrator of BYU ScholarsArchive. For more information, please 
contact scholarsarchive@byu.edu, ellen_amatangelo@byu.edu. 

http://home.byu.edu/home/
http://home.byu.edu/home/
https://scholarsarchive.byu.edu/
https://scholarsarchive.byu.edu/iemssconference
https://scholarsarchive.byu.edu/iemssconference
https://scholarsarchive.byu.edu/iemssconference/2018
https://scholarsarchive.byu.edu/iemssconference/2018
https://scholarsarchive.byu.edu/iemssconference/2018
https://scholarsarchive.byu.edu/iemssconference?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2018%2FStream-C%2F60&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsarchive.byu.edu/iemssconference/2018/Stream-C/60?utm_source=scholarsarchive.byu.edu%2Fiemssconference%2F2018%2FStream-C%2F60&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsarchive@byu.edu,%20ellen_amatangelo@byu.edu


Presenter/Author Information Presenter/Author Information 
Timothy R. Green, Gregory S. McMaster, Holm Kipka, Nathan Lighthart, Olaf David, Robert H. Erskine, 
Debora A. Edmunds, Ricardo de Oliveira Figueiredo, Patricia PN Cruz, Jack Carlson, Mazdak Arabi, and 
Jim Ascough 

This oral presentation (in session) is available at BYU ScholarsArchive: https://scholarsarchive.byu.edu/
iemssconference/2018/Stream-C/60 

https://scholarsarchive.byu.edu/iemssconference/2018/Stream-C/60
https://scholarsarchive.byu.edu/iemssconference/2018/Stream-C/60


International Environmental Modelling and Software Society (iEMSs) 
9th International Congress on Environmental Modelling and Software 

Fort Collins, Colorado, USA, O. David and M. Arabi (Eds.) 
http://www.iemss.org/society/index.php/iemss-2018-proceedings 

 

 
A model for the AgES (Agricultural Ecosystems Services): 
Concepts of simplicity versus complexity in representing 

spatially explicit soil-water-plant processes  
 

Timothy R. Green1, Gregory S. McMaster1, Holm Kipka2, Nathan P. Lighthart2, Olaf David2, 

Robert H. Erskine1, Debora A. Edmunds1, Ricardo de O. Figueiredo3, Patrícia P.N. da Cruz3,  
Jack Carlson2, Mazdak Arabi2 and James C. Ascough II1* 

 
1 USDA-ARS, Center for Agricultural Resources Research, Water Management and Systems 

Research Unit, Fort Collins, CO 80526 USA (tim.green@ars.usda.gov; ; 
greg.mcmaster@ars.usda.gov; rob.erskine@ars.usda.gov; Debbie.edmunds@ars.usda.gov; 

*Deceased 1 December 2016) 
2 Colorado State University, Dept. of Civil and Environmental Engineering, Fort Collins, CO  80523 

USA (holm.kipka@colostate.edu; nathan.lighthart@colostate.edu; odavid@colostate.edu; 
jack.carlson@ colostate.edu; mazdak.arabi@colostate.edu) 

3 Embrapa Meio Ambiente, Jaguariúna, SP 13820-000, Brasil   
(ricardo.figueiredo@embrapa.br; pportanova@gmail.com) 

 
 

Abstract: Despite the availability of interchangeable components in flexible modeling frameworks, we 
tend to avoid developing multiple customized models due to human limitations of managing multiple 
code bases, documenting different but similar models, deploying custom user interfaces, and 
institutional constraints on model maintenance and deployment. Thus, models grow larger and more 
complex as features are added for new applications. The objective of this project is to develop and 
deploy an adaptable model to simulate agro-ecosystems in a range of environments, while balancing 
simplicity versus complexity.  Two facets of this balance are: 1) making process computations as 
simple and efficient as possible to capture environmental responses, and 2) providing appropriate 
complexity of the model parameters and process simulations to capture the desired features in space 
and time. Simplicity of use is desired even when the underlying model is very complex. The 
Agricultural Ecosystems Services (AgES) distributed watershed model was developed as a 
component-based model. Here, we demonstrate a few applications of AgES to watershed studies in 
semi-arid Colorado, sub-humid Iowa and tropical Brazil. AgES is used to simulate space-time patterns 
of soil moisture and infrequent runoff events in Colorado, tile drainage contributing to high nitrate loads 
in Iowa, and to assess reforestation scenarios in Minas Gerais, Brazil. These watersheds (56 ha to 
581 km2) provide comparative studies to address model parameter complexity across various scales 
with different types of data and levels of spatial information. Other presentations will address aspects 
of AgES deployment as an internet service, advances in crop model development, and web tools for 
watershed delineation and data provisioning. 
(259 words) 
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