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ARTICLE INFO ABSTRACT

. . Rainwater storage is very important as a sustainable and practical solution for
Article type: managing water resources, especially in places with dry and semi-arid conditions
Research Paper such as Iran. This method has been considered as a strategic solution in response to
environmental challenges and agricultural and drinking needs. There are various
structures for collecting and storing rainwater, the most important of which is the
reservoir in Hormozgan. The possibility of using the rainwater stored in this pond to
irrigate urban greenery has been the focus and goal of this research. For this
Received: 4 May 2024 purpose, Bibi Pond in Qeshm lIsland was chosen. For this purpose, the volume of
N water stored in this pond was calculated. Next, other parks and green spaces around
Revised: 10 June 2024 the pond were investigated and their area and details were estimated. The results
Accepted: 10 June 2024 showed that there are 73 trees and shrubs and about 3400 m? of green space (grass)
. . in this park and its surrounding area. Estimates showed that the main reservoir of
Published online: 3 September 2024 {he covered pond and the open side pond are able to store about 400 and 1000 m? of
water, respectively, and this volume of water can supply the water needed for
. irrigating the green space of the park and the adjacent area in the major part of the
Keywords: year or at least in the stressful time (warm season). This issue will show the unique
Collection, consumption, irrigation, {capacity of such structures for non-drinking purposes in urban environments and
Qeshm, rain therefore should be considered in the planning and management of urban runoff.
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EXTENDED ABSTRACT

Introduction: Iran has a diverse and mostly dry and semi-arid climate. The country's average annual rainfall is
about 250 mm, which is less than a third of the world's average rainfall, and in addition to the small quantity, the
temporal and spatial distribution of rainfall is also very heterogeneous in the country. The average amount of
renewable water resources in the country is about 130 billion m3 y, which is currently about 1800 m3 per
capita in the country. Therefore, water supply for domestic consumption, agriculture, and industrial sectors is
currently one of the most important challenges in the country. Population increase, industrialization, agricultural
development, improvement of human living standards continuous growth of water consumption, water pollution
as well and the phenomenon of climate change are among the most important causes of water crisis in most
countries, including Iran. In this situation, rainwater can be one of the alternative sources of available fresh
water. Using rainwater has advantages over other sources. Among other things, rainwater provides a source of
water when other sources of water, including underground water, are not available or its amount is low. Also,
collecting rainwater provides the possibility of controlling flood flows in areas that have torrential rains and
floods. Collecting rainwater using catchment surfaces in some parts of the world including Australia and East
Asian countries is often done with the purpose of consumption in the non-drinking domestic sector, irrigation of
green spaces, irrigation of plants that need little water, and in greenhouse crops. This requires the provision of
preparations, including additional studies to examine the technical and economic justification according to
different conditions. Another point is considering that the implementation of rainwater collection projects on a
large scale requires the construction of catchment surfaces, storage tanks, and transmission structures, therefore,
the said projects should be carried out with careful study and in areas where the climatic, regional, hydrological,
topographic and the average rainfall should be such that the implementation of these projects is cost-effective.
Humans have been extracting and exploiting rainwater with various approaches and systems for a long time to
increase the efficiency of water resources and take steps toward preserving the environment. In a country like
Iran, due to its climatic and geographical diversity, rainwater has special importance and is used as an important
source for irrigation and drinking water supply in various places. Rainwater is used for various purposes such as
drinking, agriculture, industry, and green spaces. In this research, the last application, i.e., the use of rainwater
stored in the pond for irrigation of green spaces, has been considered.

Methodology: To do the work, firstly, a suitable pond should be selected based on the nature and purpose of the
research. For this purpose, the area where the pond is located and there is green space in its vicinity and the
surrounding area seems to be a logical choice. Field investigations in the city of Qeshm and the surrounding
areas located on the island showed that this issue applies well to the Bibi pond in Qeshm. After selecting the
pond, the park and the green space around it were carefully examined and the extent of the park and adjacent
green space was estimated. Based on the study of available scientific sources as well as field investigation and
experimental estimation and questioning of the gardener, the amount of water needed to irrigate this green space
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was determined. On the other hand, the volume of the rainwater storage tank in two covered (main) and open
ponds was calculated based on the mathematical relationships related to the geometric shape of the ponds.
Finally, a simple and logical balance was established between the volume of reservoirs (resources) and the
amount of water required for green space irrigation (consumers).

Results and Discussion: Results and Discussion: According to the information and field investigation, the
vegetation of the green space of the area includes trees and shrubs, bushes and cover plants, flowers, and
ornamental plants. The green space of the park and the surrounding area includes two main parts of the floor
covering (grass) and different types of plant species, mainly eucalyptus, kenocarpus, palm, kanaar, garmzangi,
paper flowers, etc. Therefore, the total water required for watering tree species, etc. during one year will be
76650 liters and about 76 m3. In simple terms, if we consider the space around each tree to be about one square
meter, one cubic meter or 1000 | y* is needed for each tree. Considering the total area of the green space (grass
cover on the floor and species located in the grass bed) i.e. 3400 m?, the water required for the entire green
space in the studied area will be about 3500 m® y1. On the other hand, to calculate the storage volume of the
reservoirs of two ponds, based on the geometric shape (cylindrical) of the ponds, formulas and mathematical
relationships related to volume estimation were used. Based on this, it is possible to store water in the main and
open pond with the dimensions of depth (8 and 9 m), diameter (8 and 12 m), and constant number in the formula
(3.14) of about 400 and 1000 m?, respectively (which in most the years will be easily filled based on the
feasibility of taking into account the average rainfall of the region. Therefore, the water volume of the ponds
will be 1400 m3. To sum up, it should be stated that although the available water (reservoir volume as a source)
is less than the required water (consumption), the ponds can respond to a suitable part (about 40%) of the
required water and at least in the most stressful part of the year (days) as an excellent support for green space
irrigation and in general the management of water resources in dry areas should be given serious attention.
Conclusion: The findings of the research showed that the volume of water stored in the Bibi Pond reservoir is in
good agreement with the volume of water required for irrigation of the park’s green space during a year and can
meet the annual water requirement of the green space of the park and its surrounding areas, at least in the most
important part of the year (hot and dry season). Simply, it should be claimed that based on the obtained results,
the initial hypothesis of the research in which it is imagined that pond water can be used to irrigate green spaces
has been confirmed. In other words, not in a precise quantitative way, but based on the generality of the
feasibility, it should be mentioned that, as a rule, the pond water in this area will have the ability to be used as
water for irrigation of green spaces.
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