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Introducing a Suitable Method in Selecting Areas Prone to Rainwater
Harvesting on the Southern Coasts of the Caspian Sea with Emphasis on
Babolsar Synoptic Station

Karim Solaimani®, Fatemeh Shokrian*"

(This article is extracted from the authors research project)

Abstract

Consumption of water as the main request is unavoidable in human life. Many areas of Iran, including
Mazandaran, faced problems with access to water in necessity seasons. In wet areas with good annual
rainfall, proper management of available water resources and rainwater harvesting is a worthy solution.
The aim of this study is to analyse the long-term rainfall in Babolsar based on synoptic data in order to
select areas prone to rainwater harvesting in the city. In this study, the time series of daily rainfall data
in a period of 68 years including the years 1952-2014 has been used and the climatic parameter of

precipitation in three periods of monthly, seasonal and annual has been analysed wich indicated the
implementation of rainwater harvesting systems and areas prone to this in the city of Babolsar. The
results of this study showed that the Gamma operator with a coefficient of 0.7 is the best decision for
the study area. According to the calculations, the amount of runoff in the city was estimated at 696,570
cubic meters, which is very suitable for rainwater harvesting.

Keywords: Rainfall Analysis, Gamma Operator, GIS, Babolsar City
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Introducing a suitable method in selecting areas prone to rainwater
harvesting on the southern coasts of the Caspian Sea with emphasis on
Babolsar synoptic station

Karim Solaimani’, Fatemeh Shokrian*"

Abstract

Consumption of water as the main request is unavoidable in human life. Many areas of Iran, including
Mazandaran, faced problems with access to water in necessity seasons. In wet areas with good annual
rainfall, proper management of available water resources and rainwater harvesting is a worthy solution.
The aim of this study is to analyse the long-term rainfall in Babolsar based on synoptic data in order to
select areas prone to rainwater harvesting in the city. In this study, the time series of daily rainfall data
in a period of 68 years including the years 1952-2012 has been used and the climatic parameter of
precipitation in three periods of monthly, seasonal and annual has been analysed wich indicated the
implementation of rainwater harvesting systems and areas prone to this in the city of Babolsar. The
results of this study showed that the Gamma operator with a coefficient of 0.7 is the best decision for
the study area. According to the calculations, the amount of runoff in the city was estimated at 696,570
cubic meters, which is very suitable for rainwater harvesting.

Keywords: Rainfall Analysis, Gamma Operator, GIS, Babolsar City

Introduction

Water demand has always been the main human need in agricultural and industrial activities and is also
of great importance in drinking. Global population growth, urbanization and climate change have
drastically reduced water resources. In addition, providing of fresh water to urban areas if not
impossible, has become more difficult. Many areas of Iran, including Mazandaran, faced problems with
access to water in necessity seasons. Undoubtedly, the future will depend on the implementation of new
technologies such as desalination and reuse of treated wastewater. In a watershed, runoff obtained from
storms is a source of water potential that can be used as a supplement to eliminate water needs if
properly managed. Thus, runoff collection is a worthy technique to harvest and store surface water for
use. In wet areas with sufficient annual rainfall, proper management of available water resources and
rainwater harvesting is a worthy solution. The aim of this study is to analysis the long-term rainfall in
Babolsar based on synoptic data in order to select areas prone to rainwater harvesting in the city.

Methodology

In this study, the time series of daily rainfall data has been used in Babolsar synoptic station. This data
includes 19462-2019 in the 68-year period. In the study period, the climatic parameter of precipitation
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was considered in three periods of monthly, seasonal and annual. Therefore, using daily precipitation
data, the total time series of monthly, seasonal and annual precipitations were extracted and for
statistical analysis of methods (moving average, regression line equation, etc.) were studied different
time series.

Discussion and Conclusion

Annual rainfall of the selected period showed that the average rainfall of 68 years was 891.02 mm. The
maximum annual rainfall (1350.9 mm) was related to 2002 and then 1346.8 mm in 1981. The minimum
annual rainfall recorded in this station was 518.2 mm in 1952 and 619.2 mm in 2010. In the study of
monthly rainfall distribution, the average rainfall was 75.088 and the highest monthly rainfalls were
related to November, December and October with 148.39, 132.98 and 127.82 mm, and May with an
average of 21.57 mm had the lowest average monthly rainfall in this period.

In studying the time series of Babolsar precipitation in monthly, seasonal and annual scales, it can be
stated that in general, the average monthly rainfall during the study period, from April to August is low,
but from September to March is higher, which have seen the lowest average rainfall in June and the
highest average rainfall in November, and very high intensities of precipitation are higher during 100
minutes or about 1-hour period of rainfall is more evident. According to the calculations, the amount of
runoff in Babolsar urban area was estimated about 696,570 cubic meters, which confirms that the city
is very suitable for rainwater extraction. According to land use maps, the most area of land in this city
includes residential houses and buildings; therefore, it seems that one of the economically feasible
methods for implementing rainwater harvesting systems is collection through the roofs. Based on
rainfall data and fuzzy operator, it can be found that the city of Babolsar in general has areas prone to
collect rainwater for various purposes in its consumption. According to the maps obtained from
different fuzzy logic operators, it can be concluded that among the Gamma operators, the Gamma map
with a coefficient of 0.7 has the highest level of potential for rainwater extraction, which has a higher
accuracy with the production area obtained from the initial map. With increases of the gamma
coefficient, the accuracy of the map improves. In this regard, it requires coordination of urban and
water managers in order to create culture, education and support in the implementation of this plan.
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