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Abstract—In this paper the drainage basin of Behshahr, as a unique 
ecological area was studied through a descriptive-analytical 
methodology. In this regard, using accurate ecological and land 
information about the area in the form of tables and figures, it was 
tried to emphasize on the importance of this matter in the fields of 
potentials of the area for natural disasters which may ad will affect 
the city. In the end, analyzing the ecological situation of the area, 
approaches were suggested to control and maintain ecological status 
and the potentials of the city for providing the grounds of 
improvements. Also strategies are suggested to improve the use of 
land alongside with security matters. 
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I. INTRODUCTION 

t is estimated that a half of the population in the world 
now live in mountainous and marginal lands [1]. 

Historical review of the relationship between human and the 
area around them shows that from early ages, human has been 
seduced by the power of the nature, while trying to dominate it 
at the same time [2]. With the growth in population and 
technology, separation from facilities has been harder than 
ever, so that destruction of the nature became one of the most 
difficult problems in some areas [3]. 
  To provide for their life, human has turned farms to dry 
lands, destructed forests, plowed sloped skirts of the 
mountains, and destroyed the nature. Also uncontrolled use of 
farms and forests, uncontrolled pasture, and acting against 
farming principleshas made the situation even worse and has 
led to problems like destruction of woods, farms, watersheds, 
erosion of the soil and creation of sediments. This destruction 
has not only destroyed the soil for farming, but also has led to 
heavy floods which threatens the lives of so many people 
through years [4]. Therefore there are some maintenance steps 
for the water and the soil in this area to reduce the loss or even 
prevent it which are still in action [5]. In this regard, 

watershed is the most comprehensive method for the 
management of human and natural resources, which is more 
focused on in drainage basins [6]. 
  The term watershed refers to any action taken to change the 
land use, plant coverage, and any construction and non-
construction action taken in order to achieve the goals of 
watershed. In any watershed initiative there are action to be 
taken, for instance plantation in non-construction action and 
placing waterworks in construction actions [7]. For an 
effective planning in a drainage basin it is necessary to gain 
knowledge about the area. Any drainage basin has properties 
in the terms of damages, potentials, and reaction indexes to 
management of the use and security [8]. 
  Then the meaning of watershed, is to provide the grounds to 
use the area in accordance with sustainable development 
patterns and principles. With non-urban drainage basins 
turning into urban drainage basinsas a result of change from 
natural state (farms, forests, pasturages) to urban state 
(residential, industrial, business, sport, roads, and routs), a 
new complicated field has emerged by the name of urban 
watershed. In the last two decades, cities have faced the fast 
growth of the population and urban constructions. 
Hydrological regime of cities has changed due to extension of 
urban lands, immigration to cities, inharmonic economic 
allocation of resources, and the lack of penetration on the 
urban land as a result of development, so that a big deal of 
rainfalls turn into runoffs and which reduces the time of 
reaching the flood route. On the other hand it is the change in 
the dominant pattern of rainfalls in the country in the form of 
short intense showers of spring and summer time which 
reduces the penetration to soil. So flood routes in drainage 
basin Sand Rivers are of a high risk for floods and its 
consequent destructions [9]. Therefore destruction of plant 
coverage is very important in happening of flood and such 
events. The conclusion is that independence in agriculture is 
not possible without saving natural resources. This is a time to 
train people to support the environment and generalize the 
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culture, in which regard a general cooperation is needed prior 
to any other action [10]. The approval and cooperation of local 
residents is of a crucial importance in the success and failure 
of plans and programs. Especially watershed plans, in which 
local residents are the main users. Then the vital step for 

implantation of watershed projects is to train local residents 
and attract their cooperation. 
  The current paper is a survey on the organization of the 
drainage basin of Behshahr coastal areas with an area of 
33016 Ha.  
The current study was conducted with the focus on 

the importance of the matter of flood losses on urban tissues 
and buildings. In the end, analyzing the current ecological 
status, there are strategies to maintain the current ecological 
situation and the regions power, and making the grounds for 
improvement which requires different watershed plans  
alongside with safety steps. Then the first strategy is to 
achieve ecological balance. In other words through different 
watershed actions the situation in destroyed environment 
should go back to normal for which there are strategies 
suggested in different areal levels. The second strategy, using 
application and plantation of land use instructions, not only 

maintains the ecological balance but also prepares the grounds 
for continuous and permanent use of natural resources. 

II. THE LOCATION IN STUDY 

  The location for this study is Behshahr city with coordination 
of 53’30”14.4 – 53’34”53.8 east and 36’37”22.1 – 36’41”40.1  
north. This area includes rivers which enter the city separately  
from the sea level, and average weighed altitude is 428.1 
meters. The average weighed slope is about 21.3 % and the net 
slope of rivers is different from 6-17 %. (Fig. 1)  

 

 
 

III. MATERIALS AND METHODS 

  
The area in question is southern area of Behshahr. Data for 
economic and ecological study purposes were gathered in the 
following order; Gathering the data for study plans conducted 
in this area, statistical analyses, using maps, figures, tables and 
charts, using models and equation for exploiting information 
from data. Finally, after the information were analyzed in 
macro and micro level about the ecological situation and 
dynamics of the area, using the information exploited from 
tables and statistics, it was tried to clarify the potentials of the 
area in the terms of watershed to prevent the erosion of soil 
and destruction of the farms and natural resources in the 

margins of the city to remove the risk of flood which is the 
most dangerous threat for this city. 

IV. RAINFALLS 
  To estimate rainfalls including, yearly, monthly, and seasonal 
rainfalls in Behshahr station precipitation curve was drawn 
and from cognitive-justificatory studies on drainage basin of 
Nekaroud-Zarmroud-Saheli, the average rainfalls was 
estimated around 650 mm, which in Behshahr station reaches 
583 mm. Monthly rainfalls in this area is completely explained 
in the following table (table 1). 
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V. TEMPERATURE 
  The importance of temperature is no less than that of rainfalls 
to determine climate, plans, etc. However, the role of coverage 

Chart (1); monthly

VI. CLIMATE 

  Emberge and Domarten methods were used for climate 
determination. In Domarten method, regarding the average 
temperature (15.5 degrees in centigrade) and average rainfalls 
(650 mm), the area is of a semi-moisturized climate. In 
Emberger method, regarding the maximum temperature and
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The importance of temperature is no less than that of rainfalls 
climate, plans, etc. However, the role of coverage 

is undeniable in balancing the temperature
exploited in cognitive-justificatory study of Nekaroud
Zarmroud-Saheli, through Gradient Equation
chart below. (Chart 1). 

monthly average temperature Behshahr 
 

and Domarten methods were used for climate 
determination. In Domarten method, regarding the average 
temperature (15.5 degrees in centigrade) and average rainfalls 

moisturized climate. In 
um temperature and in 

the hottest month of the year (M) and the minimum 
temperature in the coldest month (m) this area has a mild 
semi-moisturized climate.   
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justificatory study of Nekaroud-

Gradient Equation is stated in the 
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VII. MBRVTRMYK DIAGRAM; 
one of the methods to determine the drought period is to draw 
the Mbrvtrmyk diagram. Given the monthly rainfalls and 

average monthly temperature, it is possible to draw 
Mbrvtrmyk diagram for this area. Regarding the curve drawn 
in chart 2, the drought occurs from May to mid –Sep. 

 
VIII. PEDOLOGY OF THE AREA; 

 according to the researches, this area has four different 
situations regarding formation, location, and evolution of the 
soil. Different situations occur as a result of variety in 
geological, physiographical, and plant coverage and land use. 
This area includes sediments of the modern era, Marnie and 

lime formations. Physiography and slope are of 4 different 
classes of 0-10, 10-20, 20-40, and 40-80 percent. According to 
standard definition of land in Iran and associated geological 
properties, the area can be divided into four units including 
5.1, 2.6, 1.5, and 1.3. 

IX. HYDROLOGIC STUDIES;  

  special floods are the natural disasters of non-compensable 
financial and human loss. Among numerous studies, 
hydrological studies can provide the needs of experts for 
building structures in special areas. To build any structure in 
rivers (waterworks, dam, bridge…) it is necessary to have the 
peak discharge in the location of construction. In our study 
regarding the lack of information about the discharge of the 

basins, CIA experimental equation was used. The peak 
discharged was calculated and the results are shown in the 
table below. Regarding the fact that Behshahr is located down 
the basin, in calculation of peak discharge a 100-year period 
was used. Regarding the fact that all the river streams pass 
through the city, an appropriate cross section for discharge 
must be considered in which the peak discharge may not 
damage the city, which is as the table below for Sub-region . 

           
                                                              Table (2), Cross section and peak discharge 
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Therefore in different directions, bridge embouchures and 
channel dimensions in the city must have at least the 
abovementioned properties. Also as the slope decreases, cross 
section must increase, and in channels a freeboard height 
should be considered for the height of channel. Currently, in 
some areas the dimensions are lower than the legal standards 
and bridge embouchures are smaller than standard. Thus there 
is a good chance bridge embouchures are closed in the time of 
flood which results in bringing the flood into the city. 

X. GEOLOGY 

  The area in question is located in latitude of 36, 37, 22 to 36, 
41, 40 north and longitude of53, 30, 14.4 to 53, 34, 53 east. 
Rivers lead the water south to north which in the time of 
rainfall leads in flood in the city and leaves sediments in it. 
This causes a lot of damage to the city and residents. One of 
the studies needed in this regard is the geological study of the 
area (formation, land building…). 

XI. PLANT COVERAGE 

  Generally, it is fair to say that there is a close relationship 
between plant coverage (type, density, dispersal) and type and 
kind of rock and soil type and topographical factors and also 
climate of a region. Nevertheless there are a variety of plant 
coverage in this region which could be the result of ecological 
type and conditions. The type of rock and soil, the level of 
moisture in the soil, topographical condition, temperature, and 
rainfalls are the factors dominating plant ecology of a region. 
Most of the region is covered with forests. The forests in this 
region are in broadleaf green summer forests which date back 
to late 3rd and early 4th geological periods. Most of the trees 
are deciduous and are of Hyrcanian and Caspian type which 
regarding latitude and climate and also rainfalls and moisture 
form a special plant formation which is considered a part of 
Hyrcanian forests. Table 3.  

 
 

Table (3), application of drainage basin 

Parameters  Farmlands  Jungles  Gardens  Artificial 
forests  Shrubbery  

Residential in 
the territory of 

plans   
Total  

Area (Ha)  385.6  2833.5  93.4  256.1  231.6  12.1  3812.3  

Area (%)  10.1  74.3  2.5  6.7  6  0.4  100  
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Map Issue (1): User map Behshahr coastal areas 

 

XII. CONCLUSION AND SUGGESTION 

  Clearly due to better climate and the impacts of Caspian 
climate on this region it was of a better situation in the past. 
Destructive factors and also unlimited interferes by the human 
has influenced the area of interest greatly. Among the factors 
influencing soil erosion and destruction in the region, 
undoubtedly human factors are of greater importance in 
destroying ecological balance. 
  To control ecological balance and maintain the potential in 
the region, and also to provide the grounds for improvement of 
the current situation, it is necessary to apply land use policies 

alongside with safety regards. To achieve this goal there are 
actions to be taken both in the region and among the users of 
region, because the general belief is that watershed actions, 
like mechanical and biological actions, are useless without 
consideration of users’ interest and their cooperation. Whereas 
destructive factors are effective in a wide range of situations 
and regarding the fact that they have been destroying the area 
in many years, controlling and subduing these factors is of a 
great importance which can lead to better situation. Then the 
first strategy must be to achieve ecological balance. In other 
words, implanting different watershed actions the situation 
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must change back to normal. There are plans suggested for 
this purpose. 
  The second strategy brings continuous and permanent use of 
natural resources at the same time with maintaining ecological 
balance, applying rules and instructions to use the land. In this 
chapter, discussion are to be made in the field of plan and 
policies regarding management and training, jungle 
management, management of agricultural lands, and also 
building mechanical structures which are mentioned below: 

XIII. MANAGEMENT AND TRAINING OPERATIONS;  
  social, economic, promotional, and training action are 
necessary for the residents of the area of drainage basins who 
are associated with natural problems and factors of living 
along drainage basins. The natural potentials in the region 
including farmlands, pasturages, and jungles are the main 
resources people make a living through. Clearly the usage 
pattern has always been in direction of lowering usage power 
and has led the resources to death. Whereas the soil saving 
policies are usually associated with limiting the use of the 
lands, it is not of the interest of the people who use this land 
for their living, and we are able to conduct such plans when 
actions are taken in the fields of improving economic 
condition of people. 
  Regarding the abovementioned matters suggested plans are 
as the followings; 

-   Training the villagers to improve their technical knowledge 
in the field of agriculture; appropriate way to plow, plant, 
irrigation, and the way to better use equipment and tools, 
informing them in order to better understand the plant diseases 
in a timely manner so that observing the very first signs they 
inform authorities or take actions using appropriate pesticides. 

- Training villagers and informing them about watershed and 
soil saving methods in accordance with the facilities they 
have. 

-   Training and teaching proper methods for gardening and 
popularizing species which are more compatible with the 
climate situations like walnut, pomegranate, grape… 

XIV. INTEGRATED CULTIVATION WITH PLOWING ADJUSTMENTS AND 
TERRACING FARMLANDS;  

  if biological actions are taken with a proper support they 
indeed are of lower costs and more effectiveness, in fact they 
are like prevention and are prior to any other action. Then in 
order to lower the risk of flood and sedimentation in Behshahr 
and also improving the efficiency to a higher level, and saving 
the valuable soil of the region, integrated cultivation is 
suggested as the following: 
  The region in study is the area in southern Behshahr with the 
area of 3812.3 Ha, 385.6 Ha of which belongs to farmlands 
which are located in high slopes or in other saying illegal 
slope. Plants cultivated in this region mostly belong to the 
grains (Barley and wheat), canola has also become popular. In 
lower levels cultivation of other plants in lands of lower than 
one hectare are observed too. Performance in area unit is 
lower than the national value. Regarding the high rate of slope 
in this region, soil erosion is very high in upstream areas and 
rainfalls, even in low quantities, wash the surficial soil out of 
plants reach. Most farmlands are seen in ridges of rock 
nudities. According to objective observations, farmlands in the 
area of interest are plowed in the direction of slope which in 
turn leads to soil erosion. So the biggest problems in 
farmlands are: 1. High rate of slopes 2. Plowing in the 
direction of slope 3. Lack of information about the pants being 
cultivated by the farmers who plant them. These factors get to 
gather to create flood in the time of rainfall. To prevent such 
damages, preventive actions must be taken in farmlands (map 
2). 
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Map(2): Map of the coastal areas of biological functions Behshahr 
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