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The mountainous regions of Eshkevar-e Rudsar, renowned as a major center for
hazelnut cultivation and medicinal plant production in Iran, face persistent
challenges in securing sufficient water for both agricultural and domestic
purposes. In these highland areas, rain and fog serve as valuable sources of
water, and local residents have developed various rainwater harvesting systems
to make optimal use of environmental resources. This article explores the
potential of fog water collection systems implemented in the mountainous
village of Saravarsoo, Eshkevar-e Rudsar, which has an average relative
humidity of 63.7%. Continuous monitoring of metal mesh fog collectors over
365 days recorded 69 foggy events in the area. On average, the total amount of
water collected per m? was 500 L year!, with a mean daily yield of 7.37 L m™
day'. The highest monthly collection was observed in December (12.4 L m™
day™), while the lowest occurred in February (1.5 L m™2 day™). Successful
implementation of fog water harvesting projects depends on both technical and
social factors, including fog frequency, wind speed and direction, fog moisture
content, topography, community water needs, and local participation in the
installation, monitoring, and maintenance processes. Given its low installation
and maintenance costs, fog water harvesting, alongside rainwater collection
methods, offers a sustainable and practical approach to addressing part of the
water demand in vulnerable mountainous regions.
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EXTENDED ABSTRACT

Introduction: Rainwater harvesting systems are a method for more optimal use of precipitation resources with
the aim of increasing the quality and quantity of water storage in reservoirs or plant root expansion areas. To
provide the water needed during the critical months of the year for agricultural purposes and drinking water,
residents of the Eshkevar region of Rudsar County use various rainwater harvesting systems, including
collecting rainwater from the roofs of houses, creating surface water harvesting surfaces with pools, and
constructing an eyebrow-shaped terraces system around hazelnut trees to trap runoff and manage green water.
Extracting water from fog and air humidity is also of great importance as one of the modern and sustainable
methods for providing water resources in areas with a shortage of water resources, and also in drought
conditions. The deployment of fog harvesting systems is carried out in mountainous and less developed regions
of many countries. Water harvesting from fog and air humidity has various advantages compared to other
methods. In this article, water collection from fog in the mountainous areas of Eshkevar in Rudsar County was
carried out to investigate the possibility of extracting water from fog and increasing the resilience of the
residents of these areas in the face of the water shortage crisis. The existence of areas with more than 50 days of
fog in these areas has provided a good opportunity to collect it for drinking and gardening purposes. In
summary, it can be said that considering the abundant potential of fog and humidity in the northern regions of
Iran, water collection from this source is an important step in providing water of suitable quality for drinking,
irrigation, and other uses.

Methodology: Eshkevar is a mountainous and summer region located along the Alborz mountain range.
Saravarsoo village is located at an altitude of 1350 masl in Rahimabad district, Rudsar city, Guilan province. This
village is located in a mountainous area. Locating the installation of fog water collection systems was the first step
in this study. The best method for selecting places susceptible to fog water collection is to use meteorological maps
and data, which can be used to determine the location of the air humidity collection systems by extracting the
number of cloudy days in the study area. Knowledge of the prevailing wind direction also has a significant impact
on the success of the project. In addition to using meteorological data, utilizing local knowledge, the experiences of
farmers and leading operators in the region, and considering their observations, greatly contributed to the
appropriate deployment of the systems. In general, to select the location for the project, attention should be paid to
the technical and social requirements of the location of the systems. Next, the necessary equipment was prepared to
design and build 1x1 m metal mesh curtain collection systems, as well as to transport and store water. The
construction of fog water collection systems was carried out at the Soil Conservation and Watershed Management
Research Institute. A collection was carried out by installing water collection tanks, and the volume of water stored
in each of the collectors was measured with a graduated beaker, to monitor the rate of conversion of air humidity
into water and determine the volume of water.

Results and Discussion: A one-year (2021-2022) survey and monitoring of water collection from metal mesh
fog collection systems recorded 69 fog events in this region. The total amount of water collected per m? from
these collectors averaged 500 liters per year. In those events, the average collector performance was 7.37 L m™
day?. A survey of the average collector performance showed that the maximum monthly collection was in
December with 12.4 L m day™ and the minimum was 1.5 L m? day* in February.

Conclusion: Rainwater harvesting is a local measure to ensure livelihoods and empower rural communities with
the participation of the people. In the mountainous village of Saraversoo, with an altitude of 1350 m above sea
level, collecting rainwater from the roof catchment and storing and using it in various cases, as well as
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collecting and storing runoff from the slopes and using it in agriculture are two examples of utilizing rainwater
in the sustainability of water resources. In implementing the water harvesting project from fog, it is important to
pay attention to technical and social requirements such as the frequency of fog occurrence, wind speed and
direction, moisture content of fog, topographic features, people's need for water, and people's participation in the
implementation, monitoring, and maintenance of the project. The design and construction of fog collection
systems should also be carried out in a way that, while being simple and low-cost, it is practically possible to
deploy and operate them. Thus, improving the efficiency of these systems in accordance with the natural
conditions of each region will lead to the expansion of the use of this method in susceptible areas. Therefore,
providing appropriate management and promotion solutions to establish low-cost systems for the users of these
areas to benefit from this environmental capacity can be a suitable solution to deal with the water shortage crisis
in the region. Comparing and examining the value of fog water collection systems with other water production
sources from an economic, social, environmental and commercial perspective is advisable. Due to the low cost
of implementation and maintenance, fog water harvesting, along with other methods of rainwater harvesting,
can be considered by planners as a sustainable option to meet part of the water needs of susceptible areas.
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Figure 1- A view of rainwater harvesting from a gable roof in the village of Saraversoo
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Figure 3- View of the research area in Saraversoo Village, Rudsar County and Guilan Province
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Figure 4- A view of the deployment of fog water curtain collection systems in the village of Saravarsoo-Eshkevar
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Figure 5- A view of measuring water collected in tanks
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Table 3- Water harvesting potential from fog in the study area during one year
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Table 4- Average performance of replicates and standard deviation of water collected from metal mesh
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N Range Minimum Maximum Mean Std. Deviation Variance
Statistic Statistic ~ Statistic ~ Statistic  Statistic Std. Error Statistic Statistic
data 207 19.55 0.45 20.00 7.37 0.36 5.23 27.34
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Figure 6- The number of foggy events recorded in each month during the one-year measurement period
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Figure 7- The average water extracted from the metal mesh curtain collecting system (Li/ m?/day)
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Table 5- The Cost of raw materials, supplies, equipment, construction and installation of a one square meter curtain
collector system in 2023
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Figure 8- Economic potential and effectiveness of water harvesting from fog in prone mountainous areas
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