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Abstract
Rainwater harvesting (RWH) alternatives from runoff and roof collection were evaluated for implementation in a farm 
in subtropical Mexico. Groundwater extraction and bulk water purchase in tanker trucks were evaluated and compared 
to RWH. The main water uses included irrigation (trees and seasonal crops), domestic (showers and toilets), and semi-
industrial (food processing and cleaning). For all uses, except tree irrigation, a disinfection system was included as part of 
the process. Financial and non-financial factors were considered in the evaluation. Heavy seasonal rainfall during hurricane/
monsoon season (June–September) contrasted with extremely dry months (November–May). Large water storage require-
ments and extended detention time result from this seasonal rainfall phenomenon. The space available for construction 
of water storage facilities was constrained at the site of study. These factors must be accounted for in RWH systems that 
show marked discrepancies between the time of rainwater collection and its use. The financial assessment showed that a 
new groundwater well would cost less (US dollars per  m3) compared to RWH alternatives. However, in situations where 
water rights are not available, or if groundwater extraction is charged to the user, implementation of RWH may be more 
feasible. Therefore, RWH systems must be evaluated case by case, particularly for those users that experience marked 
seasonal rainfall conditions.
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Introduction

The increase in water demand for uses such as agriculture/
irrigation, potable drinking water, industrial processes, and 
other general purposes (e.g., cleaning, bathing) is a concern 
in many parts of the world due to limited fresh water sup-
plies. Recently, rainwater harvesting (RWH) has received 
more attention as a promising alternative water source which 
can be used to partially offset the increasing demand for 

clean water (Bashar et al. 2018). RWH involves the col-
lection of rainwater from a preferably impermeable catch-
ment (the area such as a roof, or ground surface such as 
pavement), storage facilities (tank or open reservoir), and 
conveyance and delivery systems to subsequent uses (Sturm 
et al. 2009; Gwenzi et al. 2015). A common rainwater catch-
ment structure is the rooftop. Rooftop RWH systems provide 
water for non-potable uses such as landscape irrigation, toi-
let flushing, and clothes laundering (Lye 2009). RWH can 
be used to support agriculture reducing competition between 
agricultural and household demands (Shadeed and Lange 
2010) and to handle seasonal water availability in regions of 
geographically dispersed populations or where the costs to 
develop other water sources are high (Terêncio et al. 2018).

Rainwater is also harvested for drinking water in areas 
where a centralized water system is not feasible (Lee et al. 
2017). RWH from roofs can supplement the supply of drink-
ing water to assist in alleviating issues of water security, but 
treatment of rainwater to potable standards is not widespread 
(Yan et al. 2018). Studies have reported that if collected 
from properly designed and well-maintained roof catch-
ments, rainwater is generally safe to drink without further 

Editorial responsibility: R Saravanan.

 * M. A. Macias-Corral 
 maritza.macias@gmail.com

1 Facultad de Medicina Unidad Torreón, Centro de 
Investigación Biomédica, Universidad Autónoma de 
Coahuila, Calle Gregorio A. García No. 198, Centro, 
27000 Torreón, Coahuila, Mexico

2 Instituto Nacional de Investigaciones Forestales, Agrícolas 
y Pecuarias (INIFAP), Centro Nacional de Investigación 
Disciplinaria Relación Agua-Suelo-Planta-Atmósfera 
(CENID-RASPA), Km. 6.5 Canal de Sacramento, 
35140 Gómez Palacio, Durango, Mexico

Author's personal copy

http://orcid.org/0000-0002-9034-2682
http://crossmark.crossref.org/dialog/?doi=10.1007/s13762-018-02200-7&domain=pdf

	Rainwater harvesting for multiple uses: a farm-scale case study
	Abstract
	Introduction


