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ABSTRACT

In developed countries, due to the attention of these countries to environmental protection
and the existence of governmental and non-governmental institutions, the destructive
effects of human activities and environmental degradation are low and limited. These
environmental harms and damages happen in different manners in different environments
such as seas and lakes, jungles, cities, villages, and other spaces. Meantime, the elimination
of water resources (sea, lake, swamp, river, spring, etc.) due to the direct dependence of
human life on them and the preparation of human water needs, are of supreme importance.
Wetlands are worthy ecosystems that have a broad variety of functions among many types
of natural ecosystems. In addition to protecting biodiversity, they further have multiple
other natural, economic, and social values. Economic researches prove that a wetland has
about ten times the economic value of forests and 200 times the economic value of arable
lands.
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1. Introduction

It is the twentieth largest lake in the world and the second after the Dead Sea in terms of salinity. Its maximum
depth is 16 meters, and its average depth is 5 meters. The average length of this lake is about 140 km, and its
width is between 16 and 63 km. Also, its approximate volume is estimated at 31 billion cubic meters. The water
of this lake is chiefly fed by 14 permanent rivers including Zarrinehrood (41%), Siminehrood (11%), Godar
(8%), Barandooz (6%), Shahrchai (2%), Nazlouchai (6%), plus 7seasonal rivers, 39 flood streams, springs within
the lake, and direct rain and snow. The lake was registered on the UNESCO World Heritage List (1967). It is
also registered as one of the international wetlands (registered in the Ramsar Convention) [4].
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2. Lake Urmia and Its Environment

Urmia Lake is one of the most important international wetlands that has come to the brink of elimination in
recent years for many factors, including the implementation of development projects. The adverse situation of
Lake Urmia began a decade ago and is getting more critical day by day. Insofar as with this current trend, the
possibility of total drying in the Urmia Lake in the following few years is not far from expectation. Lake
Urmia’s basin has been suffering droughts and consecutive dryness for at least a decade. Also, this basin is
located in the construction place of different water structures in the form of dams, dikes, and bridges. These
dams have been built without consideration of the copious droughts and lakes. This has led to the expansion
of agriculture in the upper reaches of the rivers. Because of natural and man-made factors, this upstream
prosperity has born the gradual drying up of the lake. The consequences of this problem in the succeeding
few years will display in the form of disturbance of biological foundations in the area, urban and rural
settlements, salinity of agricultural soils, and the emergence of one of the dust centers in the northwest of the
country [5].

Considering the high biodiversity and the presence of different habitats in this basin, it can be assumed that
this area is one of the most significant and affluent biological parts and natural ecosystems of the country. For
this reason, the obligation to preserve natural habitats, not only in officially protected ranges but in the entire
natural environment of Lake Urmia, which entails sensitive and vulnerable ecosystems, seems inevitable.
These ecosystems are quite fragile and vulnerable to natural and synthetic changes. That is why making any
environmental disturbance without factoring in the special features in them, will have a destructive and
adverse result. If the ecological balance is upset, the reproducibility is very restricted, and it is quite
challenging to return them to their original state. In terms of salinity, this lake has unique ecological and
climatic conditions for the settlement of specific plant and animal species. Insofar as the development of
valuable habitats in this area has improved biodiversity. Environmental standards, such as excess
consumption of freshwater for agriculture in the coastal spaces around the lake, contamination of water and
soil resources by many industrial pollutants, agriculture and urban wastewater and construction of a
passageway in the lake, without evaluating the adverse environmental results, have altered the hydrological
and hydrodynamic processes of Lake Urmia. The results confirm that if this trend remains without optimal
environmental management, we will shortly observe the disappearance of ecological, economic, tourism,
social, and aesthetic indicators of the lake. This is currently befalling with drought and human intrusion on
the natural environment of the lake. Additionally, as a result of the interaction of increasing lake water salinity
and overfishing, a large part of Artemia crustacean has been lost. These results are a serious alarm for the
failure of maintenance management and unsustainable exploitation of worthy natural ecosystems of Lake
Urmia.

Population distribution of human societies and the development of polluting sources

According to examinations conducted in 2007, the human population in the Lake Urmia basin was
approximately 4913553 people. Of these, 69% lived in urban regions, and the remaining 31% dwelled in rural
spaces. The higher urban population statistics show the huge capacity for changes in the ecosystem of the
region by human and manufacturing factors. Because the quantity of pollutants in urban areas is more than
in rural ones. Parallel with the event of drought, rapid, and uncontrolled population increase in arid and semi-
arid zones is likewise one of the critical obstacles to achieving sustainable development. The impact of this
factor on water resources management is also quite grave and alarming. Because on the one hand, it raises
water consumption and water supply services and, on the other hand, because of increasing the volume of
domestic and municipal wastewater and industrial process effluents and agricultural drainage water, it
generates many problems and issues in managing environmental quality and especially sustainable
management of water and soil resources [6].
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3. Pollution from Port Activities

Other significant sources of pollution in Lake Urmia is port activities. There are major ports in Lake Urmia,
the most important of which include the Sharafkhaneh port in Shabestar city, Golmankhaneh port on the west
coast of Urmia (20 km from Urmia city), Rahmanloo port in Maragheh city, and Aq Gonbad port in Eslamy
Island. Different activities in ports contaminate the water of Lake Urmia.

The drought of Lake Urmia causes the precipitation of salt sediments and the rise of a suitable bed for the
creation of dangerous fine dust during harsh storms. Considering that the direction of the prevailing winds in
the region is in the direction of southwest, west, and southeast, the possibility of political-security damage to
the coastal cities of the eastern to northeastern and even northwestern shores of Lake Urmia due to salt storms
is very high. Field studies and conversations with the natives dwelling in the Gorchin Qaleh and Qal Qachi
regions indicate the existence of this destructive phenomenon. Lake Urmia is the second most salt-saturated
lake in the world. Supersaturated solutions are sensitive to the slightest changes. These solutions are converted
to saturated solutions with the slightest change in conditions and precipitate huge quantities of solutes. This
law of chemistry, with the least change in conditions, causes the deposition of various salts (gypsum and
anhydrite-halite and Sylvite, Carnallite, etc.). This causes the precipitation of salt sediments in the lake bed.
This phenomenon (salt precipitation) decreases the volume of the lake and regresses the waterline of the lake.
Meanwhile, with this regression, saline areas with a deep salt layer (salt precipitation) expand. Based on the
crystallographic system and mineralogical system, As the salt dries when exposed to air at a pressure below
the unit stability limit, the salt breaks down into a powder and disperses rapidly into the encompassing areas.
The expanse of salt along with water, wind and other dispersing agents, on the one hand, causes the
development of saline areas, and on the other hand, with the impact of salt on vegetation, animals and even
humans, cause the loss and reduction of living conditions in the area. The expanse of the salt desert happens
at a very high rate, and its influence on soil and the climate is much more critical than the impact of deserts in
central Iran. The expansion of the salt desert by the salt storm resulting from the constant drying of Lake Urmia
has the potential to destroy 1,200 square kilometers. Due to the crystallographic lattice and salty cleavage, this
mineral is very easy to crush and powder. Following leaving the water, salt deposits are exposed to erosion
and are moved as particles with the wind. Therefore, with the wind blowing, a salt storm forms in the area
and affects a very broad area (around 1200 km) in the shortest time. This transfer is reported to improve and
expand the salt desert, hence destroying the biological system.
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Figure 2. The volume of water consumption in various parts of Lake Urmia basin

4. Climate

Surely, one of the most critical concerns following the regression and drought of a large part of Lake Urmia is
becoming one of the active centers of salt dust in the area. The irreversible consequences of this matter will
appear in the not too distant future. The figure displays areas of the country within a radius of 75 km, 100 km,
and 500 km from the lake. Regrettably, if this lake becomes one of the active centers of dust production, a
notable population will be exposed to the menace of dust created by the drought of Lake Urmia [7].
Desertification is additionally one of the most critical dangers caused by the regression of a notable area of
Lake Urmia. In fact, the hurtful experience of Lake Aral proves that the transformation of Lake Urmia into the
desert of Urmia cannot be far from the expectation.

5.  Winds

Winds are one of the climatic factors whose direction, amount, and intensity are effective in climate change
and precipitation. The maximum mentioned frequency of wind in Urmia station is 30%, blowing from the
west. Insofar as the west wind can be considered the dominant wind in the area. Winds blowing from the
northeast, north, and southeast are in the next places in terms of wind frequency with 13.6, 13, and 10.7%,
respectively. Rainfall is normally concentrated in the months when westerly winds are prevailing. In spring,
the intensity and span of winds are higher. Next, in summer, autumn, and winter, and eventually in spring, a
relative balance is set between the east and west winds. Lake Urmia additionally helps to relocate surface
masses by creating several breezes during the day and night. Particularly in mild and warm seasons, the
impact of the lake in creating a breeze is more prominent. In fall, the direction of this relocation is east-west,
while in winter, the wind blowing from the west is quite striking. In general, the main direction of the wind is
from the west.
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Figure 3.
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6. The Foremost Reasons for the Drying up of Lake Urmia

The causes and outcomes of the destruction or drying up of lakes, which are mainly caused by human
interference or natural elements, in many parts of the world are different. These consequences include
economic, climatic, environmental, and recreational instability. Adverse consequences of this happening
include population perils, biodiversity loss, illness spread, habitat loss, climate change, plant and animal
population decline, and the like [8].

1-  Absence of coherent planning program for the entire basin of Lake Urmia
2-  Abnormal dam construction
3- Shahid Kalantari freeway in Urmia Lake

7. Political-Security Outcomes of Drying of Lake Urmia Library Findings

Salt storm threat. According to the researches of Urmia Lake Revive Headquarters, the dryness of the lake
engenders the precipitation of salt sediments and the formation of a suitable bed for the formation of
hazardous dust during harsh storms. Owing to the prevailing winds in the region, which are in the southwest-
west-southeast direction, the probability of harm to the coastal cities of the eastern to northeastern and even
northwestern banks of Lake Urmia due to salt storms is quite high. The phenomenon of salt storms will further
induce the destruction of agricultural lands and the incidence of diseases like asthma, cancer, etc.

Poverty and unemployment. Since the villagers are poorer and also do not have the required knowledge to
deal with the threats due to lack of literacy, their vulnerability is higher. When confronting the crises, it is
essential to be prepared and respond properly. In this regard, recognizing the current situation, identifying
hazards, assessing risks, determining vulnerability, and intervening to lessen harm to communities is
necessary. Because otherwise, the destruction caused by the disaster will increase promptly in the short term.
According to the FAO, with the drying up of Lake Chad, fishing decreased acutely, and as climate change and
its disastrous effects on agriculture in the region grew poverty and the spread of many diseases, people in the
region were forced to move to other regions. It has also been determined based on comparative studies that
the drop in the level of the Aral Sea has led to the elimination of fishing-related activities, and the drying up
and abandonment of the ports of Moynaq in Uzbekistan and Aralsk in Kazakhstan. Further, the fishing
industry in these two ports was demolished along with 60,000 jobs, incurring irreversible economic and social
costs. Lowered economic activities in the region will raise unemployment, reduce the livelihood of indigenous
peoples, and thus increase poverty.

The effectiveness of Gum Arabic and Use of Object-Oriented Fuzzy Technique in Improving Physico-Chemical
Conditions of Saline Soils

The use of soil improvers to improve the physical and structural characteristics of the soil is quite common.
Gum Arabic improves soil’s biological properties even in saline soils. Such that it increases the soil respiration
from -67 to 275 (1-day CO2kg 2CO) in treated soils when the original respiration was 7 to 77 (MgCO2KG-
1DAY-1). Gum arabic also developed the hydraulic conductivity of the saturated soils and decreased the
acidity of the test soils. Soil salinity, as one of the global and critical perils in arid and semi-arid zones [4], is
one of the most influential and effective factors on soil quality while it has no instantaneous and rapid effect
[11]. According to researchers, soil salinity has been suggested as an abnormal environmental hazard due to
its effects on human life [12].
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But this working solution is limited because of the low quality of saline soils. Hence, other strategies to increase
soil quality are needed to better establish vegetation. In applied agriculture, there are soil modifiers that
improve soil physical condition by being added to the soil. Such substances are termed soil improvers. These
materials can be synthesized or natural, organic, or inorganic. Other than enhancing the physical condition of
the soil, natural polymers also add much nutritional value to the soil.

Since they are natural, these materials can be more affordable than synthesized polymers [13]. Arabic gum, or
acacia gum, is a hydrocolloid that produces a gelling property in the presence of water. It is a high molecular
weight polysaccharide branched chain with calcium, magnesium, and potassium salts. This substance may be
neutral or slightly acidic with a pH of 4.5-5.5 [13]. Because of the presence of hydroxyl groups in the gum and
its hydrophilicity, it can condense viscosity or form a gelling or gel-like state in the environment it is present
in [14].

Object-Oriented Image Analysis (OBIA) techniques are one of the new techniques of satellite image processing
in the domain of remote sensing with significant potential in soil science investigations. In this respect, OBIA
is recognized as a method that mixes the spectral and spatial pattern of satellite images to produce more
accurate results. This method has been developed against basic pixel methods, which face a severe challenge
of spectral property similarity. The chief objective of this research is to investigate soil salinity and apply a
unified approach of object-oriented fuzzy to control land cover changes in the eastern bank of Lake Urmia,
which has been influenced by salinity expansion.

Control of salt dust particles by the nonbiological method and by blending them with lime and clay

Chlorides are prevalent in marginal areas. Because these substances are mainly of aquatic origin and are
absorbed in large amounts of water. There are two main methods of penetration of these salts. One is through
the ground and with the help of upward moisture in the walls. The other is through unwanted marine
materials that are transported by the wind as a spray from the sea.

8. How to Prevent this Problem from Occurring?

The first way is to use salt-free sand and cement and to use stones in a dry and mechanical manner. That is, to
pin and screw the stone to the building surface. The second method is to use washed sand with less salt. Some
cities in Iran have sweet soil. In fact, no matter how deep we dig, we will yet reach sweet soil. These types of
soils contain the best sand and cement for facade construction. After working on your building stone, wash it
twice with urban water at intervals of 7 to 15 days.

Figure 4. Dandruff formation and its mixture with lime and clay
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Figure 5. How to remove dandruff from stones and bricks

9. Wind-Resistant Building Systems

Domes, arches, and most shell forms are types of wind-resistant systems. Stabilizing the form against the wind
starts with building a big base against overturning. The Transamerica building in San Francisco is an instance
of this. Another issue is the ratio between the height of the building and its minimum size at the base, known
as the slenderness factor. There is also a difference between the Slenderness ratio of the building mass and the
effective slenderness factor, which is obtained from the effective structural lateral support mechanism. Modern
high buildings add to the constraints of this slenderness factor. In such tall structures, lateral loads are more
important than gravity ones.

The presence of rigid joints, shear walls, and braced frames further increase the resistance of buildings to
lateral forces, like the wind. In addition to the lateral support, regardless of its type, the bracing tends to move
from the center of the floor plan to the outside of the building to obtain more stability in the structural system
when lateral loads increase. This practice can be completely seen in the John Hancock building in Chicago [16].

Tornadoes are a serious menace to buildings and inhabitants in many places. The building may be “properly
built according to the rules,” but that does not mean it can be protected from harsh events such as tornadoes
and hurricanes. The answer is a safe room or shelter from the wind. Places, where a safe room can be built, are
the basement, on top of a slab, or a concrete garage, or an interior room on the first floor.

10. Conclusion

In this study, while examining the effective factors in the decreased water level of Urmia Lake, soil salinity,
environmental and ecosystem outcomes of the decrease of water in this lake were studied. excessive human
interventions in the ecological cycle of the area, such as digging many wells, constructing many dams without
detailed investigations, constructing the Shahid Kalantari bridge, etc., have played a notable part in causing
this poor situation for Lake Urmia. The results of the research show that with the continuation of this course,
the environmental and health hazards of Lake Urmia in the not too far future will change the region and
encircling cities and provinces. As a result, this great national blessing will become an irreversible
environmental catastrophe. With the salinities built around Lake Urmia, salt particles exposed to the air can
be moved by the wind and precipitate on fertile lands. As a result, agricultural lands become unusable.
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Furthermore, the movement of these salts by wind and their precipitation in surface water and infiltration into
groundwater yields the salinization of irrigation water. Salinity is one of the harshest environmental
constraints on agricultural productivity. The use of Gum Arabic, as well as object-oriented image analysis
(OBIA) techniques, is one of the latest techniques of satellite image processing in the field of remote sensing.
This method, which has significant potential in soil science studies, is advised as a solution. Considering the
answers to deal with soil salinity, building design solutions, and confronting salt storms, we concluded that
buildings with a circular form have less resistance to wind and pass it easily. In areas subject to harsh storms,
the number and strength of glass doors and windows should be ensured. Because these parts are quite weak
and are one of the most critical factors in the storm to enter the house. Since different roofs also exhibit different
resistance to storms, care must be taken in picking them. Still, every house needs a safe room that people in
the home can cover in the case of an emergency. These shelters can be made in the basement, above the garage,
or in a room on the first floor. Additionally, constructing houses behind natural barriers such as hills in a
cluster organization, and planting trees at a proper distance around them are some of the measures that should
be considered. To deal with the impacts of salt storms, designs such as dynamic capacities, fencing, etc. have
been introduced that can be employed according to the studied bed.
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