
Accepted Manuscript

Research papers

Investigating the effects of irrigation methods on potential groundwater re-
charge: A case study of semiarid regions in Iran

Jahangir Porhemmat, Mohammad Nakhaei, Majid Altafi Dadgar, Asim Biswas

PII: S0022-1694(18)30632-2
DOI: https://doi.org/10.1016/j.jhydrol.2018.08.036
Reference: HYDROL 23050

To appear in: Journal of Hydrology

Received Date: 17 May 2018
Revised Date: 9 August 2018
Accepted Date: 16 August 2018

Please cite this article as: Porhemmat, J., Nakhaei, M., Dadgar, M.A., Biswas, A., Investigating the effects of
irrigation methods on potential groundwater recharge: A case study of semiarid regions in Iran, Journal of
Hydrology (2018), doi: https://doi.org/10.1016/j.jhydrol.2018.08.036

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.jhydrol.2018.08.036
https://doi.org/10.1016/j.jhydrol.2018.08.036


  

1 
 

Investigating the effects of irrigation methods on potential groundwater 

recharge: A case study of semiarid regions in Iran 

Jahangir Porhemmata, Mohammad Nakhaeib, Majid Altafi Dadgarc, Asim Biswasd* 

a
Soil Conversation and Watershed Management Research Institute (SCWMRI), Agricultural Research, 

Education and Extension Organization (AREEO), Tehran, Iran, E-mail: porhemmat@scwmri.ac.ir  

b
Department of Applied Geology, Faculty of Earth Sciences, Kharazmi University, P.O. Box: 31979-

37551, Tehran, Iran, E-mail: Nakhaei@khu.ac.ir   

c
Department of Applied Geology, Faculty of Earth Sciences, Kharazmi University, P.O. Box: 31979-

37551, Tehran, Iran, E-mail: Dadgarmajid77@yahoo.com; Dadgarmajid@Khu.ac.ir     

d
School of Environmental Sciences, University of Guelph, 50 Stone Road East, Guelph, Ontario, N1G 

2W1, Canada, E-mail:  biswas@uoguelph.ca   

*Corresponding author: E-mail- biswas@uoguelph.ca (A. Biswas), Phone +15197316252 Extn. 54249 

Abstract 

Water saving irrigation systems (e.g. drip and sprinkler) conserve water but they can reduce 

potential groundwater recharge (PGR) over traditional systems (e.g. furrow) and may impair 

sustainability, particularly in arid and semi-arid regions. This study used a hybrid (experimental 

and numerical) approach to determine the effects of different irrigation systems on the dynamics 

of PGR in a semi-arid region. A 210-cm tall, 300-cm long and 150-cm wide soil column was 

prepared to simulate the soil environment of the Karaj region in Iran. A range of soil and 

environmental properties were monitored during a winter wheat cropping season (~140 days) 

under different irrigation systems (treatments). Soil water content and drainage were measured 
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