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REVIEWS OPEN ACCESS

Background and purpose of water harvesting application in a 
particular area

Water scarcity is becoming a major problem in most of the 
countries of the world. Studies by Oweis and Hachum (2006) 
found that in West Asia and North Africa (WANA) countries 
in particular, agriculture accounts for over 75% of total water 
consumption.Groundwater mining is now a common practice 
in these regions, and it threatens both water reserves and water 
quality. Rainfed wheat production in WANA is low, ranging from 
0.5 to 2.0 t/ha (mean approx. 1 t/ha) as a consequence of soil 
moisture shortage that occurs during the most sensitive growth 
stages (flowering and grain filling) of cereal and legume crops. 
The mean water productivity of the wheat yield in the central 
Anatolia plateau of Turkey was only 4.4 kg/m3. A waterharvesting 
project was initiated in 1995 in Manasseh, a very dry area in 
southern Syria, because the annual rainfall is only 150 mm and 
precipitation occurs in the form of intensive storms.

Poor distribution of rainfall due to dry spells together with 
low nutrient input during critical growth stages lead to low yields 
or crop failure, hence there is a need for dry spell mitigation by 
improving water productivity in sub-Saharan Africa (Ngigi, 2003; 
Barron and Okwach, 2005). A decline in productivity, a scarcity 
of arable land, irrigation expansion limitations, erratic rainfall, 
and frequent dry spells are the challenges faced by small-scale 
farmers in Zimbabwe, hence there should be increased adoption 

of new rainwater harvesting (RWH) technologies to enhance 
water productivity for rainfed agriculture by mitigating intra 
seasonal dry spells (ISDS) (Kahinda et al., 2007). More than 
70% of Pakistan is arid or semi-arid, with an uneven distribution 
of rainfall in time and space. Much of the rainfall in areas with 
sufficient total annual rainfall often quickly evaporates or results 
in surface runoff (Suleman et al., 1995).

In the arid region of Loess Plateau in China, the annual 
precipitation is between 250 and 350 mm, and the rainy season 
does not correspond with the stages of crop growth (Xiaolong 
et al., 2008; Wang et al., 2011). Therefore, maximizing the 
utilization of precipitation by collecting water from light rains 
(Li et al., 2008), retaining runoff from heavy rainstorms, and 
reducing unproductive evaporation are the key factors to increase 
agricultural production using various water harvesting techniques 
in arid regions (Li et al., 2001; Ouessar et al., 2004). Over the 
centuries, people who rely completely on rainwater for their 
survival have developed indigenous knowledge/techniques to 
harvest rainwater, and this has sustained them because their 
techniques are compatible with local lifestyles, local institutional 
patterns, and local social systems (Mbilinyi et al., 2005).

The problem of water scarcity has been of increasing concern 
to national governments and research institutions. Most of the 
agricultural areas in West Asia and North Africa are based on a 
dry-land farming system, and water is the greatest limiting factor 

ABSTRACT
Water harvesting is a traditional conservation technique, and there is general agreement that conserving water will promote 

agricultural production, especially in arid and semi-arid regions. The high competition for water and land has led to scarcity of water 
resources, and it has also threatened the world's food security. Recent technological developments have led to improvements in 
rainwater harvesting techniques, which will helpguarantee the availability of food for the growing population. However, problems 
always occur with the implementation of any advanced technology, and this is also the case for the water harvesting system. This 
system, in combination with other factors, has a great potential to improve food security, especially in developing countries.This paper 
presents are view of more than 60 recent articles on water harvesting that were published between 1990 and 2012.
Keywords:Water harvesting, Rain, Irrigation, Food security
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for improving agricultural production. Therefore, if the priority 
given to improvingwater productivity including water harvesting, 
the agriculture and livelihoods in dry areas can be sustained 
(Oweis and Hachum 2006). Hunger and poverty are predicted to 
remain a major problem, especially in arid and semi-arid regions, 
because a large proportion of arable land in those areas frequently 
experiences water scarcityand recurrent dry spells. Therefore, arid 
and semi-arid regions are also called “under-nutrition climatology 
areas” (Falkenmark, 2001).

The method of rainwater harvesting in general entails 
concentrating, diverting, collecting, storing, utilizing, and 
managing runoff for productive purposes (Ngigi, 2003). Micro- 
harvesting of rainfall is implemented in dry semi-arid regions of 
northwest China to maximize the utilization of rainfall (Wang et 

al., 2008). Rainwater harvesting in India is done via a traditional 
method for runoff catchment; this method is a managed aquifer 
recharge technique that increase the groundwater supply; it is also 
used to collect and store runoff during the heavy downpours of the 
Indian monsoon season (Glendenning and Vervoort, 2010).

Techniques applied in water harvesting
Oweis and Hachum (2006), Vohland and Barry (2009), and 

Ngigi (2003) discovered several water harvesting techniques, 
categorizedas micro-catchment and macro-catchment techniques. 
Micro-catchments included contour bunds (Fig. 1) and ridges. 
Half-meter-high contour bunds or ridges were constructed along 
contour lines spaced between 5 and 20 m apart. The first meter 
along the upper side of the ridge is allocated for cultivation, 
whereas the rest is allocated for catchment. To overcome the 
contouring difficulties, semi-circular and trapezoidal bunds are 
usually used. Earthen bundsin the shape of a semi-circle (half-

moons), crescent, or trapezoids are created at a spacing that allows 
sufficient catchments to provide the required runoff water, which 
accumulates in front of the bund, where plants are grown. The 
diameter or the distance between the two ends of each bund varies 
between 1 and 8 m, and the bunds are 30–50 cm high. Excavating 
the land to form a slope bund below the upstream creates a slight 
depression, which can intercept runoff and direct it to the root 
zone. The macro-catchment technique is widely known as a dam, 
which is constructed permanently or semi-permanently with 
modern to semi-modern operational and maintenance instruments.

Micro-water harvesting techniques in the semi-arid regions 
of Loess Plateau, China, as researched by Wang et al. (2008), 
Xiaolong et al. (2008), Tian et al. (2003), Wang et al. (2011), and 
Li et al. (2000), and in northwestern China (Li et al. 2007) utilize 
ridges with compacted soil, ridges with plastic mulch (as seen in 
Figs. 2 and 3), and gravel or gravel-sand mulch furrow. In this 
technique, rainwater is mainly collected by utilizing every bit of 
unoccupied land that is an open space with a hard surface for the 
catchment area (Yuan et al., 2003).

In the countries of sub-Saharan Africa, RWH of in situ 
systems to enhance soil infiltration and water holding capacity is 
dominant (Vohland and Barry, 2009), while in the four countries 
in the region known as the Greater Horn of Africa (GHA), 
namely Ethiopia, Kenya, Tanzania, and Uganda, RWH is used 
for supplemental irrigation by collecting runoff from small 
catchments and adjacent roads into mechanically dug farm ponds 
with 50–1000 m3 storage capacity (Ngigi, 2003). An example of 
insitu water harvesting with contour bunds, called “half-moons ” 
in Africa, is presented in Fig.4. Fig.5 presents the sand ditch 
technique evaluated by Abu Zreig and Tamimi (2011) in Jordan, 
who observed that sand ditches permit a large amount of water to 

Fig.1. Semi-circle contour bunds (Anschuetz et al., 2003)
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enter the soil profile and obstruct runoff from upslope.
Li and Gong (2002) reported that a compacted catchment with 

some local earth material, including mixed loess, laterite, and fine 
sand in a ratio 1:1:1, increased runoff yield by 33% with a low 
infiltration rate. Suleman et al. (1995) found that micro-catchments 
that have a 4–5 m long water catchment apron and a 7–15% slope 
gradient can increase soil moisture by 59% (from the surface to a 

depth of 15 cm), 63% (from 15 to 30 cm), and 80% (from 30 to 45 
cm).

According to Glendenning and Vervoort (2010), approximately 
366 RWH structures have been constructed since 1985 in the 
ArvariRiver catchment, India with different types of structures, 
namely Anicuts  (made of cement and stone or concrete 
andoccupying the main partof the river, presented in Fig.6), 

Fig.2. Plastic mulched ridge and planting system (Tian et al., 2003)

Fig.3. In-situ rainwater harvesting combined with gravel mulch system (Li et al., 2000)

Fig.4. Half-moons or demi-lunes (Vohland and Barry, 2009)
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BANDHS (smaller than Anicuts, some are made entirely of earth), 
Johad (earthen dams shaped like a crescent moon), and Talab 
(deep holes or pond-like structures with high raised edges on 
threesides made of earth). In Jordan, the RWH shape similar to 
Johad is called Mahafir (Agnew et al., 1995). The construction 
of those structures is mainly intendedto recharge the groundwater 
that has been depleted due to the increased reliant on groundwater 
for agricultural production in India (Glendenning et al., 2012). 
Machiwal et al. (2004) revealed that although Anicut and earthen 

embankments are common structures for rainwater harvesting 
in arid and semi-arid regions in India, the construction of these 
structures is very expensive and requireshigh technical skills, 
thus they have not been accepted by the local people, who lack 
resources. Therefore, two types of cost-effective water-harvesting 
structures, i.e., dry stone masonry and upstream-wall cement 
masonry, were proposed, designed, and evaluated. They are 
gaining wide acceptance and popularity in the region.

A rainwater harvesting technique called a Small Water 

Fig.5. Sand ditch plot for in-situ rainwater harvesting (Abu-Zreig and Tamimi, 2011)

Fig.6. Example of a rainwater harvesting (RWH) structure called Anicut (Glendenning and Vervoort, 2010)
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Impounding System (SWIP), introduced by Barker and Molden 
(2001) in Concepcion et al. (2006), is a model site for the analysis 
of the functions of different zones as water is transferred from the 
main drainage area (Zone 1) down to the paddy field (Zone 2) and 
then to the auxiliary off-site water users (Zone 3). Valentin and 
d'Herbes (1999) explained that tiger bush in Niger can act as a 
natural water-harvesting system that can support moderate wood 
harvesting in the vegetation bands. A study of micro-catchment 
water harvesting (MCWH) in a Mediterranean arid environment 
produced runoff yield with an average value of 30% of total 
rainfall (Ali et al., 2010).

Eldridge et al. (2002) illustrated a water harvesting method 
called the Shikim system in the Negev desert. The Shikim system 
is comprised offour parts: 1) the upper part occupies 85% of the 
landscape, which is 15–30 cm wide and provides runoff, soil, 
organic matter, and nutrients to the trees below; 2) the second part 
is the 2–4 m wide cultivated strip, which is ploughed to remove 
vegetation and reduce competition for water between trees and 
natural vegetation; 3) the third part is a cultivated pit, which 
collects and absorbs runoff, soil, organic matter, and nutrients 
flowing downhill from the natural matrix; and 4) the last part 

is a continuous (~500 m long) earthen mound or contour bank 
thatprevents downslope leakage of materials from the pits.

The Tyrolean weir (Fig. 7) forms a more reliable and cheaper 
alternative in East Africa. Water is abstracted through a screen (or 
inlet) over a gutter, usually made of concrete, and built into the 
riverbed. The screen on the crest should slope downstream (15–30°) 
to increase flow velocities and prevent sediment carried by the 
stream from blocking it. From the gutter, water enters a pipeline, 
which drains into a sedimentation tank, and then flows by gravity 
into the rest of the system (Worm, 2007).

The important components of the physical design elements for 
water harvesting are precipitation, soil type, soil characteristics, runoff 
area ratio, runoff efficiency, and vegetation type (Renner and Frasier, 
1997). Water harvesting is not recommended on slopes exceeding 
5% because of the uneven distribution of runoff, soil erosion, and the 
high costs of the structure required (Anschutz et al., 2003). Hatibu 
and Mahoo (1999) proposed a chart as the basic scheme for technical 
selection criteria to determine the proper water harvesting a ta site in 
a semi-arid or arid region, as presented in Fig. 8.

The water harvesting system is only economically viable if it 
is combined with improved soil fertility management (Fox et al., 

Fig.7. Tyrolean weir or bottom intake from streams, East Africa (Worm et al., 2007)
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2005). The combination of micro-catchment with agroforestry, 
known as the runoff agroforestry system, provided sufficient 
water to grow both woody and herbaceous plants for the supply of 
fodder in Ethiopia (Abdelkadir and Schultz, 2005).

Benefits of water harvesting
Macro- and micro-catchment rainwater harvesting systems 

have shown a variable but positive impact on soil moisture 
regimes and crop yields (Walker et al., 2005; Wei et al., 2005; 
Mupangwa et al., 2006). Li and Gong (2002) and Tian et al. 
(2003) found that micro-water harvesting of ridges and furrows 
with plastic mulch increased the tuber yield of potatoes by 158
–175% for two years (Wang et al., 2008), and the corn yield 

by 1.9 times (Li at al., 2000) because of the higher water use 
efficiency (WUE) (Li et al, 2004a). Aftab et al. (2012) concluded 
that rainwater harvesting systems were shown to be a relatively 
low-cost option for temporal access to a water source. RWH 
minimizes some of the problems associated with irrigation, such 
as the competition for water between various uses and users, low 
water use efficiency, and environmental degradation. RWH is 
a simple, cheap, and environmentally friendly technology that 
can easily be managed with limited technical skill (Ngigi, 2003). 
Supplemental irrigation during dry spells with micro-catchment 
rainwater harvesting could improve the soil water content of the 
rooting zone by up to 30% (Biazin et al., 2012). Harvested water 
from a small pond increased sorghum harvests by 41%, and when 

Fig.8. Basic method for selecting a proper water harvesting system (Hatibu and Mahoo, 1999)
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combined with added fertilization, by 180% (Fox and Rockström, 
2000).

Besides the increase in agricultural productivity, RWH 
technologies were also found to bring benefits in enhancing 
household food security and rising incomes (Mutekwa and 
Kusangaya, 2006). Specifically, Vohland and Barry (2009) 
concluded that in situ rainwater harvesting practices improved 
hydrological indicators such as infiltration and groundwater 
recharge, soil nutrients were enriched, biomass production 
increased, and soil temperatures improved (Li et al., 2000). 
Rainwater harvesting practices are known to enhance floral 
diversity, modify the spatial structure of the ecosystem, and 
increase the animal biodiversity as more biomass becomes 
available for food and shelter (Rockström et al., 2004). 
Experimental plots by Abu-Zreig and Tamimi (2011) of insitu 
water harvesting with a sand-ditch proved that runoff and 
sediment loss were significantly reduced, by 46% and 60%, 
respectively, and infiltration and soil moisture were increased. 
Rainwater harvesting techniques such as jessr or jessour in 
Tunisia and the Middle East decreased the amount and velocity of 
the runoff and consequently reduced soil erosion, and ameliorated 
the soil water storage capacity and soil fertility (Schiettecatte et 

al., 2005; Al-Seekh and Mohammad, 2009).
Glendenning and Vervoort (2010) discoveredthat approximately 

7% of rainfall recharged the groundwater in various structures 
of rainwater harvesting in the Arvari River catchment, India. 
In addition to fostering the value of groundwater recharge, the 
technique of SWIP (small water impounding system) has an 
equivalent value for flood prevention as well as trapping sediment 
to prevent a negative impact on downstream regions (Concepcion 
et al., 2006). The implementation of RWH increases the irrigation 
area, which changes more “blue”water into “green”water. This has a 
positive impact on groundwater recharge but decreases stream flow 
downstream, therefore increasing the resilience and sustainability of 
the groundwater system (Glendenning and Vervoort, 2011).

Micro-catchment water harvesting made water more available 
to trees and significantly improved the growth of Tamarix 

ramosissima in the semi-arid loess region of China (Li et al., 
2005). Water harvesting can be attractive to farmers because it 
reduces the risk of crop loss from spatial or temporal drought, 
provides more options by extending the growing season, supplies 
more “ rainfall ” to offer a wider selection of crops to grow, and 
allows “abandoned” land to be cultivated (Tabor, 1995). Hafif and 
Murni (2012) reported that the presence of a Small Farm Reservoir 
(SFR) as a water harvesting technique in a tropical region, 
Indonesia, with the size 7m length × 3m width × 2.5m depth ina 
1.5 ha catchment area, increased the planting area of vegetables in 
the dry season up to 650%. The SFR also increased the intensity 

of vegetables and tobacco cultivation, hence also increasing the 
farmers' income from marginal land by as much as 37.5%.

The micro-water harvesting system requires a large area 
to collect water, and thus, its construction requires more labor.
The plastic used to mulch the ridges also poses environmental 
problems, therefore biodegradable plastic film should be used 
(Wang et al., 2008). Ngigi (2003) stated that the impacts of a 
RWH system in Ethiopia, Kenya, Tanzania, and Uganda were 
still marginal because the adoption rate is low in spite of the 
success of a number of RWH systems. The increased withdrawals 
of water in rainfed and irrigated agriculture may have negative 
implications on downstream water availability within a river basin 
scale, and this needs to be studied further (Rockström et al., 2001; 
Glendening and Vervoort, 2010).

Increasing runoff yield using the compaction method of the 
catchment area has the side impact of serious soil erosion under 
high-intensity rainfall, thus soil stabilization would be needed in 
future use (Li and Gong, 2002). Yields remain dependent on water 
supply (rainfall + runoff) in the spring, although the construction 
of a water harvesting technique was shown to greatly enhance the 
possibilities for growing olives in Tunisia (Fleskens et al., 2005).

Collecting rainfall in storage tanks or earth ponds can be 
expensive, and it subjected to water losses due to deep seepage 
and evaporation, particularly in arid and semi-arid regions where 
the amount of evaporation largely exceeds rainfall. Therefore, an 
insitu technique in which rainfall is collected and stored directly 
into the soil profile will be proper (Abu-Zreig and Tamimi, 2011). 
The insitu technique of ridge and furrow rainfall harvesting 
(RFRH) can make better use of rainfall by increasing soil 
moisture storage, but it cannot resolve the temporal problem of 
moisture deficits because this system cannot harvest any rainfall 
in the dry season when crops need water most (Li and Gong, 
2002). Therefore, combining an insitu water harvesting technique 
with supplemental irrigation in semi-arid and arid regionscan help 
improve agricultural production.

Oweis and Taimeh (1996) found that runoff efficiency 
of the natural soil surface can be as high as 60% in small 
catchment areas, but it will drop for large areas and small storms. 
Compaction of the soil surface or covering it with plastic mulch 
improved the catchment's runoff efficiency, but water should be 
applied for high-value crops. Rainfall does not infiltrate properly 
due to a combination of human-induced land degradation and 
high-intensity rainfall events (Falkenmark, 2001). Hatibu et al. 
(2006) revealed that contrary to expectations, improving the 
rainwater harvesting system by adding a storage pond may not 
lead to increased productivity, and the benefits cannot be achieved 
during the period when the rainfall is very small (below normal). 
Therefore, it is critical to increase the linkages of crops to 
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livestock producers and profitable markets.
Numerous successful reports of water harvesting projects 

are mirrored by equally many failures, which are mostly due 
topoor design, bad engineering, over ambitious goals, and poor 
communication between villagers and designers (Tabor, 1995). 
Although ecologically appropriate, the traditionally practiced 
water harvesting system and runoff farming in Madhya Pradesh, 
India has been stopped because of certain governmental policies, 
e.g., the changeover to a cash crop and canal irrigation with the 
completion of the big Bargi dam (Pangare, 1992). Monitoring and 
evaluation of currently promoted water harvesting techniques is 
critical in order to determine the impact of technologies on the 
whole farm and the community (Mupangwa et al., 2006).

Mishra et al. (2009) stated that unscientific use of irrigation 
water by the farmers along with poor management of the water tax 
system inirrigation water harvesting projects has led to low returns. 
The water taxis not enough to meet the routine operation and 
maintenance cost. Beside poor management in the water tax system, 
poor planning in proper crop selection, especially during dry 
season, led to a severe scarcity of irrigation water in the advanced 
crop growth stages. Therefore, the planning of water harvesting 
systems should include a careful consideration of the relationship 
between the resources and the users (Oweis et al., 1999).

From an on-farm water management perspective, a study by 
Barron and Okwach (2005) implies that insitu water harvesting 
through terracing did not meet the crop water demand even 
duringthe rainy season(total rainfall for one growing period of 
maize >300 mm), but it should be supported by harvesting rainwater 
in an earth dam with a viable technical solution for supplemental 
irrigation and fertigation. An analysis by Fox et al. (2005) suggests 
a strong mutual dependence between the investment in water 
harvesting for supplemented irrigation and input of fertilizer.

Prospect of improving the water harvesting method
Whenever the demand for freshwater increases, a competition 

among municipal, industrial, and agricultural sectors often results 
in a decreased allocation to agriculture (Qadir et al., 2003) and 
threatens food security. Water harvesting and water conservation 
techniques have been successful in improving food security 
in some developing countries through an ecological approach 
that requires collective action at the local level, as well as the 
participation of governmental and nongovernmental organization 
(Rosegrant and Cline, 2003). The combination of exsitu rainwater 
harvesting agriculture (RHA) and an insitu ridge and furrow 
rainfall harvesting (RFRH) system has a great potential to develop 
and will play an important role in improving the stability of crop 
production in Northwest China (Li and Gong, 2002).

The implementation of a micro-water harvesting system 

produced high soil moisture and reduced evaporation, and thus 
led to ahigh tuber yield of potatoes. This outcome led farmers to 
implement a micro-water harvesting system to cope with the adverse 
climatic conditions in semi-arid regions of China (Wang et al., 
2008). Rainwater harvesting has great potential and plays a crucial 
role in supplemental irrigation (Xiao et al., 2007) to ensure the self-
sufficiency of staple cropsfor the small-holder farmer in China and 
Burkina Faso insub-Saharan Africa (Fox and Rockström, 2000). In 
the arid region of Jordan, small basin micro-catchments (25 m2) can 
provide enough water to support crop water requirements with high 
efficiency if properly designed and if the soil watercapacity of the 
root-zone is adequate (Oweis and Taimeh, 1996).

The importance of interdisciplinary and integrated approaches 
was revealed through detailed impact assessment and economic 
evaluation of rainwater harvesting studies. It was shown that these 
approaches have various functions, e.g., water supplementation, 
flood prevention, water table recharge, and water erosion control 
(Ouessar et al., 2004). Hatibu et al. (2006) suggested that there 
is a potential for combining rainwater harvesting with improved 
drainage of roads in the rural area of a semi-arid region for 
improving both market linkages and water-availability as a 
strategic public investment. It is also important to identify 
integrated rainwater harvesting technologies related to soil and 
water management systems, because the indigenous techniques 
that have been sustainable on farms for centuries are not a single 
technology (Mbilinyi et al., 2005). Glendenning et al. (2012) 
suggested increasing the use of remote sensing and advanced 
statistical techniques to understand the impact of a rainwater 
harvesting program on groundwater. Meanwhile, Patrick (1997) 
suggested employing the Food and Agriculture Organization (FAO) 
Framework for Land Evaluation (ALES) and linking it to the 
Geographical Information System (GIS) to encourage participation 
by local managers. Water harvesting has great potential to mitigate 
the risk of drought in arid regions, but the impacts on social factors 
and local knowledge should also be considered.

Water-harvesting activities in government-supported projects 
can help farmers to bring “abandoned” land into production, and 
there is also great potential for these activities to be integrated 
with many developmental activities (Tabor, 1995). A properly 
engineered and constructed system can provide a potential 
onsite water resource for water harvesting (O'Hogain et al., 
2012). However, Balooni et al. (2008) suggested that the role 
of the government in building the check-dam using traditional 
technology should be limited to providing funds and emergency 
maintenance operations, with minimal intervention in the 
management activities of the farmers ’ group. The traditional 
technology of check-dams should be sustained in Kerala, India, 
because the collective action among farmers is most noticeable 
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during construction. Farmers ’ participation in construction and 
maintenance can prevent check-dams from becoming defunct 
if technical problems occur during operation, because farmers 
understand how to overcome these problems.

The adaptation of a rainwater harvesting system among 
farmers will depend on the perceived risk reduction of harvest 
failure as well as the economic benefit for the household (Fox 
et al., 2005). The water harvesting techniques must also be 
economically sustainable (Li et al., 2004b). It is very interesting 
that in the Thaba Nchu area, South Africa, rainwater harvesting 
festivals are held annually, which encourage and motivate 
communities to participate in the initiatives and resulted in more 
than 900 households using the technique within 5 years to produce 
a variety of crops (Botha et al., 2012).

According to model simulations tested by Frot and Wesemael 
(2009), small modifications to land cover such as vegetation and 
sealing runoff pathways significantly enhance the effectiveness 
of water harvesting systems. Meanwhile, Kahinda et al. (2007) 
suggested that farmers should be trained to identify the critical 
growing stages during which water shortage considerably affects 
yields, and they should apply water with drip kits instead of the 
traditional bucket to achieve an efficient use of harvested water.

Recent global precipitation patterns have changed due to 
climate change and will likely continue to do so, and rainwater 
harvesting systems have been regarded as an important measure 
in climate change adaptation strategies. Hence, they should be 
designed with a consideration of the impact of climate change to 
promote sustainable development (Youn et al., 2012). Qadir et al. 
(2003) believed that the following strategies may serve as essential 
components of sustainable agricultural water management in such 
countries: (1) potential use of “virtual water”as a global solution 
to regional deficits, (2) improvement in current efficiencies 
of agricultural water use and conservation, (3) development 
of economically and environmentally acceptable methods for 
protection and improvement of water and soil quality, and (4) re-
use of saline and/or sodic waters in certain coastal areas.

Le Roux and Hensley (2012) classified the rainwater 
harvesting suitability region according to pedological aspects as 
follows: (1)moderately suitable for soils with an effective rooting 
depth between 700 and 900 mm of medium- or fine-textured soil 
underlain, or hydromorphic soil; (2) well suited for medium- and 
fine-textured soils where the depth exceeds 900 mm, or signs of 
hydromorphic soil at a depth>900 mm.

Irrigation plays a very important role in supplying food, but 
the potential for increasing water withdrawals for irrigation is 
considered limited (Falkenmark, 2001). Therefore, a significant 
gain in crop production in rainfed agriculture must come from 
small- scale harvesting of water in combination with protective 

irrigation.

Conclusion
Water harvesting is a promising technique that is widely 

accepted throughout the world and is used to cope with water 
scarcity problems inagricultural production. Micro- and macro-
water harvesting techniques are implemented in arid, semi-
arid, and tropical regions depending on the purpose and the 
circumstances. The implementation of a water harvesting 
system has been shown to have a positive impact on agricultural 
production by providing irrigation water during critical growing 
stage of crops, hence increasing the yields. A water harvesting 
system also helps to reduce runoff velocity and soil erosion, and 
thus, contributes to groundwater recharge. However, poor design, 
poor management, and poor communication between designers, 
the government, and farmers can lead to the failure of a water 
harvesting system. The potential of a rainwater harvesting system 
to sustain agricultural production should be supported by other 
technologies, specifically Information Technology (IT). Soil and 
nutrient management, as well as a consideration of the farmers' 
social and economic condition during implementation, can be 
used to ascertain the success of the water harvesting system in 
improving local agricultural production.
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