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1- Article title
The human role in raising the ratio
 of dust particles 
in the air of the desert city of Zulfi
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2- Abstract
The city of Zulfi is located in the middle of the Arabian Peninsula, surrounded by sand on all sides, its climate is dry for most of the year, its rains are few and irregular, it falls in the winter, the average rain does not exceed 100 mm annually, the storms begin in March and their concentration increases in April and May Dust storm occurs when there are several conditions: disjointed soil, lack of vegetation, reaching horizontal wind speed of 20 km / h or more, the research aims to show the correlation between negative human activity in the desert environment and the number of occurrences of dust storms and the high percentage of dust suspended in air The city of Zulfi.
Keys words : Dust particles, The desert, The air,  Zulfi.
( 4 )
3 - Research questions
Dust storms in desert areas are considered natural weather phenomena that occur as a result of differences in air pressure, the nature of the dry land, lack of plants and low humidity as the people of Al Zulfi city are accustomed to that weather phenomenon that occurs frequently, especially in the summer, but in recent years an average rise has been observed The occurrence of these dust storms and the multiplicity of cases in which the horizontal vision decreases as a result of the dust plankton, and as a result of this change society began to ask the following question :

What factors contributed to the high incidence of dust storms in the province of Al Zulfi?
( 5 )
4 - Introduction
Dust is a dry, fine powder that consists of small particles of shattered materials found on the ground or on surfaces or carried in the air. The dust components are multiplied according to the type of environment from which they originated. It is carried by strong winds through the atmosphere by sandstorms, which often occur in dry open areas. It is worth noting that the dust is heavy enough to help in seeing it, and it is light enough that the wind can move it from one place to another.
This research aims to show the negative role of the human being in the environment and how it directly affected the raising of the ratio of earthen plankton in the atmosphere through many activities practiced in his life in addition to the desert environment suffers from a lack of rain, fragility in the vegetation and lack of forests.
The danger of dust storms and the dust they carry lies in the unhealthy effects of it, most notably allergy. Statistics indicate that 40% of people suffer from allergies to dust, the symptoms of which include nasal membranes, red eyes, and skin irritation, and the condition may develop into asthma.
Dr. Anthony J. Miller, member of the Middle East Plants Center at the University of Edinburgh in the United Kingdom confirmed during his participation in a working paper in scientific sessions that came within the activities of the international workshop to combat desertification organized by the Ministry of Agriculture and Water during the month of April 2018 in Riyadh that many of the territories of the Kingdom of Saudi Arabia suffer Of wrong practices, the most important of which is overgrazing, as it greatly affected the growth of plants. This contributed to the high rate of desertification in this country, where the rate of desertification in it reached 80%.
( 6 )
5 - Research  methods
The location of the city of Zulfi :  26°17'58.8"N     44°48'54.5"E

Height above sea level : 600  m

Population : 80,000

The weather : a very dry continental climate in summer, cold in winter, characterized by low humidity throughout the year, and by a large variation between the temperature of the night and the temperature of the day, where we find in the summer the maximum temperature reaches 49 degrees Celsius while the lowest temperature at night falls to 21 degrees percentage . In the winter, we find the maximum temperature of 28 degrees Celsius, while the lowest temperature drops to -1 degrees Celsius. The annual rainfall ranges between 11.5 and 14.9 centimeters and varies from year to year.

Working methods
The work relied on a number of sources and projects to collect data, including :

1- Studies and research that dealt with this field in the Kingdom of Saudi Arabia and Saudi Arabia.

2- The website of the General Authority of Meteorology and Environment in the Kingdom of Saudi Arabia.

3- Al Zulfi General Hospital in Al Zulfi Governorate - Chest Diseases Department.

4- Scientific trips to document changes in the desert lands surrounding the city of Al Zulfi.
5- Saudi geological survey .
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The data entry page from the Globe website
Prince Sultan Intermediate School at Al-Zulfi
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6- Results
Average annual rainfall in the Kingdom of Saudi Arabia

 during the period 2010-2018
Note : The precipitation amount indicator is calculated by calculating the total amount of precipitation for each of the monitoring stations, and then the rate is calculated at the Kingdom level through the following formula:
The total amount of rain for all monitoring stations
                       --------------------------------------------------------------------------------------------------------------------------       =       
Number of monitoring stations
	the years
	variable

	2018
	2017
	2016
	2015
	2014
	2013
	2012
	2011
	2010
	

	128
	72
	99
	74
	62
	97
	62
	73
	86
	Annual average precipitation


  Source: General Authority of Meteorology and Environment
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The recurrence of sand storms in the Kingdom of Saudi Arabia
 for the years 2010-2018
	the years
	variable

	2018
	2017
	2016
	2015
	2014
	2013
	2012
	2011
	2010
	

	185
	98
	95
	195
	83
	107
	212
	137
	151
	The total number of repetitions of sandstorms


  Source: General Authority of Meteorology and Environment
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Data of the nearest meteorological station
 for the city of Al Zulfi
	Height (m)
	longitude
	Latitude
	Station number
	The station

	620 م
	46°44'
	24°42'
	40405
	Qassim


         Source: General Authority of Meteorology and Environment
( 10 )
The number of sandstorms
 in the Kingdom of Saudi Arabia from 2010 to 2018
	the years
	Months

	2018
	2017
	2016
	2015
	2014
	2013
	2012
	2011
	2010
	

	9
	2
	2
	14
	0
	8
	4
	1
	4
	January

	14
	4
	4
	10
	0
	5
	78
	11
	11
	February

	16
	24
	13
	11
	11
	6
	37
	26
	16
	March

	52
	20
	23
	50
	28
	20
	32
	26
	38
	April

	26
	22
	9
	26
	17
	25
	17
	39
	27
	May

	21
	8
	2
	13
	5
	12
	22
	14
	17
	June

	19
	5
	9
	7
	1
	18
	5
	8
	11
	July

	5
	7
	14
	14
	4
	2
	3
	7
	9
	August

	7
	4
	5
	14
	2
	2
	7
	3
	4
	September

	11
	0
	1
	25
	7
	4
	4
	0
	9
	October

	5
	1
	1
	10
	6
	4
	3
	2
	0
	November

	0
	1
	12
	1
	2
	1
	0
	0
	5
	December


Source: General Authority of Meteorology and Environment
Looking at the previous data, it is noted that the amount of rain that fell on the Kingdom of Saudi Arabia in 2018 was significant compared to previous years, but we also find that the rate of sand storms is high, we know that the rain helps to stabilize the soil and the growth of plants, but the high rate of dust storms indicates that there Environmental problem.
The blowing of dusty winds from time to time is a common phenomenon in the desert city of Zulfi due to the dryness of the soil caused by the lack of rain, as the amount of rain recorded annually does not exceed 100 mm, but the people are used to these storms due to the recurrence of their occurrence, especially in the month of April and May, but it was noted In recent years, the number of days in which horizontal visibility and frequency of dust storms has increased has increased based on reports issued by the meteorological monitoring station near the city of Zulfi, which is located in the Qassim region.
Sand and dust storms are attributed to several reasons, including natural factors such as wind, scarcity of rain and human activities that are responsible for 25% of global dust emissions.

In this study, we want to show how people in the city of Al Zulfi contribute to providing the conditions for sandstorms to occur or raising dust levels in the air:

( 11 )
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Figure 1: Overgrazing
According to the statistics of 2017, the Kingdom of Saudi Arabia produces 17 million livestock and imports 8 million.

In the city of Zulfi, it was noted that there is a large disparity between the number of livestock and the density of vegetation in the grazing areas surrounding the city, as this negative disparity contributed significantly to the elimination On many plants and led to the presence of vegetation-free areas, this resulted in soil being exposed and eroded.
In addition, large numbers of livestock when in motion disassemble the topsoil and thus provide fine dust particles that are easy to carry by the wind.
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Figure 2: Logging

With the scarcity of trees that exist in the desert of the city of Al Zulfi, many people practice the process of cutting trees indiscriminately and illegally without taking into account that this causes many environmental problems, including desertification, sand creep, environmental imbalance, and frequent dust
( 12 )
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Figure 3 : The multiplicity of desert road tracks

Building data recorded on the website of the General Authority for Statistics in the Kingdom of Saudi Arabia in 2019, the population of the Kingdom reached more than 34 million, while the number of vehicles registered in 2013 reached more than 16 million vehicles, and this density of vehicles means the need to build new roads within cities or to link them Also, it should be noted that ranchers in the desert use these vehicles on an almost daily basis, in addition to the establishment of camps and celebrations in the desert, which mean more cars that destroy plants and weaken soil cohesion.
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Figure 4: Neglected agricultural lands
Abandoned agricultural lands due to their economic inefficiency or because of the low amount of groundwater is a source of dust as a result of the disintegration of its soil and the dryness of its plants in addition to that it may be places of fire and a source of smoke.
( 13 )
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Figure 5: Industrial facilities and urban expansion

The Ministry of Agriculture in the Kingdom of Saudi Arabia revealed that the area of cultivated land in the Kingdom decreased to 694 thousand hectares in 2013, compared to 745 thousand hectares in 2012.
Urban expansion is considered one of the factors that increase the rate of desertification, as it reduces the area of agricultural lands. The problem multiplies in that the most fertile agricultural lands are located close to the cities and therefore are under the threat of that expansion, which increases annually.
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	Local sheep
	Imported - helps desertification


Figure 6: Imported sheep breeding

In natural wildlife, we find that there is a balance between living creatures. We note that desert animals that feed on plants such as camels, need small amounts of water and food and exist in numbers that suit the lack of plants. Thus the soil was coherent despite the lack of rain and weak vegetation, but the human caused an imbalance in that balance by raising types of livestock that are not suitable for the desert environment, where they need large quantities of plants in addition to the way of feeding them that leads Uprooting the plant from its roots, and raising these livestock by hundreds in an area of ​​10 square kilometers and because of their daily movement in dry, fragile soil whose feet are working to break up the soil, which helps to form dust storms when the winds blow
( 14 )
7 – Discussion
 Al-Zulfi is a desert city surrounded by sand and suffers from a lack of annual rains and a high temperature in summer. Because of these factors, we find little vegetation and dry soil.
Dust storms reach their climax in April and May, but an increase has been observed in recent years in the number of days that dust storms blow, as well as dust days.
By this work, the factors that led to this increase in the desert city of Al Zulfi were researched and a number of resulting causes were identified as wrong local practices by the city's residents.
The government of the Kingdom of Saudi Arabia is striving to open governmental departments concerned with environmental protection, such as:
Ministry of Agriculture and Water.
General Presidency of Meteorology and Environment.
National Wildlife Conservation Authority.
Taking into consideration the difficulty of monitoring all regions of the Kingdom of Saudi Arabia due to the large size of the country, the diversity of terrain, and the diversity of cultures
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Official agencies and voluntary organizations in the Kingdom of Saudi Arabia are seeking to limit the deterioration of vegetation in the desert environment, for example by setting up a fence that prevents cars from entering the natural parks.
( 15 )
8 – Conclusion

In conclusion, we have identified six factors that facilitate the formation of dust storms and increase the possibility of dust formation in the air of the desert city of Zulfi, noting that local laws seek to reduce them and enact laws that prevent or regulate them, and the most negative ones on the environment are unregulated logging and overgrazing. , Taking into account that dust storms are a natural phenomenon in the desert, but man through his activity may contribute to raising the rate of occurrence.

( 16 )
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