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INTRODUCTION
Rainfall, temperature alterations, and being located in an 
arid/semi-arid climate zone1 have limited Iran’s renewable 
water supply which led to the water stress and droughts that 
would continue in the future2 . However, paradoxically some 
regions like Ahvaz City3 , suffer from floods4 , one of which 
was the 2019 flood that caused infrastructural damages5  
and ruined rural areas6  (Fig. 1). 
Khuzestan Province flood maps7  and drought maps8  indi-
cate that Ahvaz is located in the hazardous flood zone9  (Fig. 
1-b), and also in the worst drought zone1 (Fig. 1-d), which 
is supported2 by predictive climate maps10 . Additionally, 

anthropogenic impacts of development like continuous 
short-sighted unsustainable solutions11  depleted the reserve 
and created food and social insecurity12. 
The flood-drought paradox in this province seems unortho-
dox considering its rich water management13  history where 
residents protected their urban ecosystem14  by utilizing 
schemes such as Qanat15 , Ab-Anbar16 , Gourab17 , and flood 
barriers18 . These ancient methods stemmed from Persian 
beliefs19  toward water sanctity manifesting as praying 
rituals20  near water bodies similar to the Mexica-Nahua 
culture21 . 
Moreover, outside forces and governmental decisions made 
people socially passive22  toward resources governance23. The 
timeline in Fig. 2 reveals the historical turning points that led 
to the current situation.

Fighting Drought With Flood Reviving Ancient Strategies 
To Tackle Water Scarcity In Flood-Prone Arid Regions

Figure 1. Khuzestan Province and Ahvaz City climactic maps. Author. 

a) Elevation8, b) Flood zones8, c) Rainfall zones8, d) Drought returns zones (for every two-year return period)1
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Figure 2. Historical timeline of governmental decisions affecting groundwater depletion24. Author.  

PROBLEM STATEMENT AND APPROACH 
How can we address the flood-drought paradox through design 
with a non-governmental, independent approach?
The study applies the theory of norm shift25 and employs the 
local ancestral expertise in water management and preserva-
tion. Such a paradigm shift has two aspects: efficient use of 
water resources, or “Natural Capital”, and increasing villagers’ 
awareness, or “Social Capital”, of effective ancient or modern 
water management techniques. 
The new norm mobilizes citizens to develop a bottom-up, self-
reliant approach to the socio-cultural and environmental issue 
by active participation. They will be able to create a sustainable 
living system26 using local materials and vernalar architecture.
Based on a careful study of the site’s micro-topography, a drain-

age network is designed to control the detention and retention 
of floodwater in agricultural lands by employing the ancient 
water collection method (Gourab) (Fig. 5) and the preservation 
method of Ab-Anbar / Badgir27 (Fig. 3).  
The considered subterranean water reservoirs  (Ab-Anbars) in 
the designed cistern complex provide year-round potable water 
and a community oasis where a comfortable microclimate is 
produced. The outcome heals human-induced environmental 
damage by promoting local expertise and enabling natural 
capital. 

Figure 3. Design of the Cistern (Ab-Anbar/Badgir) Complex. Author.
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Figure 4. Flood zone based on the topography analysis of the Maksar-Biyuz village. Author.

The considered subterranean water reservoirs28 (Ab-Anbars) 
in the designed cistern complex provide year-round potable 
water and a community oasis where a comfortable micro-
climate is produced. The outcome heals human-induced 
environmental damage by promoting local expertise and 
enabling natural capital. 

RESULT  
The project proposes floodwater diversion and collection at 
the target village (Maksar-Biyuz). The topography and slope 
analysis reveal the flood breaching behavior from the Karun 
River levee (Point A) toward the village’s agricultural lands29 
which covers all the neighboring lowlands (Fig. 4). 
To control and direct breaching water, the existing drainage 
canal (Fig. 4) will be modified and applied to collect water. 

Based on previous floods30 and the base flow rate of the 
Karun River31 , the average flood volume reaching the village 
is estimated to be 24,180,000 m3. 
The topographic analysis indicated that 5,250,000 m2 of 
lowland (below the flood elevation) are available for water 
collection. If 0.5 meters is considered the average depth of 
collected water, 2,625,000 m3 can be captured (Fig. 4). 
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Figure 5. Gourabs Network based on the flood zone in agricultural lands for flood control and water collection. Author.

Accordingly, almost 10% of the total flood volume can be 
detained in this village. Therefore, if 10 other neighboring 
villages implement similar practices, the flooding issue will 
be controlled in this district. Irrigation Water for Agriculture: 
The project includes constructing a network of Gourabs 
on the village’s agricultural lands by the villagers with local 
methods32 and labor33 to collect floodwater and detain it 
inside underground reservoirs for drought periods (Fig. 5-6).
Potable Water for Residents: Since the villagers have been 

suffering from a severe drought and using contaminated wa-
ter34, another goal of this design is to find a solution for the 
potable water scarcity of the village. In this regard, several 
cisterns are considered (Fig. 7-8) to hold clean water under-
ground based on the ancient water management method35 
(Ab-Anbar) which is a combination of cisterns and wind-
catchers that creates thermal comfort inside the complex 
with cool humid air (Fig. 8). 
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Figure 6. Flood canal and Gourabs section. Author.

The designed cistern complex (Fig. 3) would provide clean 
water for the villagers who believe in the sanctity of water 
and act as an oasis for social gatherings and daily rituals 
(Fig. 8-10). The structure would be built based on the local 
methods of cistern construction36 and will be located close 
to the village for convenience and near the path of water 
for maximum collection. Based on the village population, 
464 persons, and the annual potable consumption which is 
almost 17,000 m3, six cisterns are considered for the year-
round water demand.

Social Implications of Water: The proposed solution enco-
passes ancient collaborative communal construction meth-
ods that people are familiar with and would be an applicable 
approach for the residents. 
Cisterns and Gourabs will be constructed one at a time to 

demonstrate the effectiveness of the approach, gradually 
realizing the full scope37.
The construction and usage of the cistern complex both are 
in line with the traditional rituals of the local people acting 
as a purpose to alleviate their flood-drought problem as well 
as creating an active, participating, and caring community 
toward their limited environmental resources by a gradual 
shift in the social interactions of the people.
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Figure 7. Directing floodwater from the Karun River toward the cisterns using the flood canal to preserve water for drought. Author.
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Figure 8. a) Cistern and windcatcher performance, b) Cistern complex underground plan, c)Interior perspectives. Author.

CONCLUSION
A universally applicable practice can be extrapolated 
from this study to alleviate the water shortage problem in 
flood-prone arid regions. It diverges from the conventional 
20th-century engineering approach38 where flood control is 
considered independently from drought resistance39. The 
limits are now obvious on the water cycle40.
In contrast, the project proposes to “tame” the behavior 
of water by letting it follow its natural course. Instead of 

eliminating flood, the region will embrace it for a positive 
impact on agriculture, accumulating fertile soil and collect-
ing floodwater to alleviate water shortage41. Such a scheme 
speculates an alternative low-tech, hi-impact strategy 
toward a sustainable built environment.
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Figure 9. Cistern complex in Maksar-Biyuz village. Author.

Figure 10. Exterior perspectives of the cistern complex. Author.
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