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Abstract: Air pollution has long been a serious problem since it harms human health. Dust storms 

happen a lot all throughout the Earth system. These kinds of important events happen a lot in dry 

areas. How many particles are in the air during a dust storm is a big aspect of how it impacts 

people's health. They move pollutants, biological materials, and particles downstream over great 

distances. These kinds of things appear to be happening more often in certain regions of the globe 

but less often in others. Predictions say that this trend will continue since climate change is causing 

land use to rise and soil moisture levels to fall. Research has connected dust storms to a number of 

health issues, notably in the Middle East. These include respiratory difficulties, cardiac problems, 

conjunctivitis, skin irritation, measles, coccidioidomycosis, conjunctivitis, coccidioidomycosis, and 

transportation accidents. 
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Introduction 

The presence of harmful chemicals or compounds, including biologically derived substances, in the 

atmosphere at concentrations that are harmful to human health is known as air pollution [1]. Dust and 

dust storms are among the air pollutants, and the health problems they cause include breathing 

difficulties and impaired vision. In addition, dust contains harmful metals that may cause cancer and 

harm other organisms such as plants and animals, potentially leading to other serious diseases [2]. The 

origin of pollution in dust is typically attributed to soil contamination with heavy metals resulting from 

agricultural and industrial practices, including the use of pesticides, battery production, textiles, rubber, 

food processing, and oil refining [3] which can manifest as dust during intense seasonal storms. 

Throughout the world, sand and dust storms are frequent natural occurrences [4]. They are found in dry 

lands, which make up almost half of the planet's landmass. These are not new or accidental phenomena. 

Airborne dust particles in certain dust storms are tiny [5]. Currently, The main places that generate dust 

are subtropical deserts, semi-arid or semi-humid locations, and dry soil that is hit by strong winds at 

particular periods of the year [6]. Most places where dust comes from are in the northern hemisphere, 

especially in the arid and semi-dry deserts that run from northern China to West Africa. Researchers 

showed that dust storms with toxic metals in them might induce asthma, bronchitis, lung cancer, and 

neurological issues [7]. Researchers have shown a connection between strong dust storms in 

Mediterranean countries and a persistent escalation in asthma symptoms [8]. Consequently, deleterious 

heavy metals may have enduring adverse effects on health, regardless of whether ingested via food, 

breathed, or absorbed transdermally [9]. Because dust particles and sandy dust storms vary in size, they 

can be more harmful, making them important elements in assessing the health effects of heavy metal 
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pollution [10]. Furthermore, dust can migrate between regions and then build on soils and water bodies, 

presenting health risks to humans [11]. The aim of this paper is to illuminate the impacts of of heavy 

metals based on dust particles  associated of human health. 

 

Dust Storm 

Dust storms, a specific manifestation of dust phenomena, are generally induced by turbulent winds, 

such as convective haboobs, which elevate substantial quantities of dust from arid terrains and diminish 

visibility to under 1 kilometer [12].  In many dry and arid places around the world, dust storms are 

becoming more common, resulting in significant damage and catastrophes every year [13]. As a result, 

dust storms have garnered more attention lately [14]. Scientists have shown how several facets of 

human existence are impacted by dust storms [15]. Dust storm particles have an impact on the ecology, 

human health, agricultural output, and weather. There is evidence that mineral aerosols can lessen the 

acidity of precipitation and have an impact on cloud formation and precipitation. Furthermore [16], dust 

storms have been found to produce a high density and diversity of plant pollens and microorganisms 

[17]. Dust storms not only threaten the ecology but also directly and indirectly affect human and public 

health [18]. Nearly all dust storm particles, or airborne particles (PM), can reach the respiratory system 

because of their tiny size; bigger particles are frequently deposited in the upper respiratory tract [19].  

 

Airborne heavy metals 

Heavy metal contamination can come from a number of local sources, such as industry, agriculture, 

road traffic, and the burning of fossil fuels, even though soils naturally contain these metals 

[20]Particulate matter (PM) levels in the air, especially the very hazardous heavy metals associated with 

PM, are another major health concern [21]. Because of their toxicity and mobility, heavy metals like 

copper, cadmium, and Nickel are typically associated with dangerous issues and pollution, especially 

when they are present in dissolved form. Any of these heavy metals present at extremely high levels are 

dangerous to humans. These heavy metals are not biodegradable, which makes cleanup more 

challenging. Recognizing, understanding, and controlling this heavy metal pollution in the environment 

are essential. Table 1 shows information about heavy elements. 

 

Heavy Metals Sources Pathogenic Form Biological Risk Citation 

chromium(Cr) 

gasses, volcanic dust, 

plants, animals, 

rocks, and soil 

Cr VI 

Skin allergies, lung and 

nasal malignancies, and 

bronchial asthma 

[22] 

Cadmium (Cd) 

minerals such as 

sulfate, chloride, 

carbonate, and 

hydroxide salts, as 

well as water and 

soil. 

 

Cd 

Inhaling subchronically 

Both the kidneys and 

the lungs (emphysema, 

bronchiolitis, and 

alveolitis) may suffer 

negative consequences 

from exposure to 

cadmium and related 

substances. 

 

[23] 
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Lead (pb) 

Vehicle exhaust, the 

burning of fossil 

fuels, companies that 

use lead compounds 

and alloys, and lead 

mining all contribute 

to the emission of 

lead into the 

atmosphere. 

from wood burning, 

coal burning in 

power station, soils, 

and aviation fumes. 

Pb 

 

Lead poisoning can 

cause both acute and 

long-term effects, 

including as damage to 

the kidneys, brain, 

reproductive organs, 

and central nervous 

system. 

 

[24] 

Nickel (Ni) 

Aqueous nickel 

comes from the 

solubilization of 

nickel compounds in 

soils, volcanic 

eruptions, 

weathering of rocks, 

and biological 

activity. 

 

Ni 

NiCl2, NiSO4 

Ni3S2, NiO 

tumors of the nasal 

cavity and lungs 
[25] 

   

How Dust Storms Affect Human Health  

Dust storms and their effects on health are emerging as a significant public health concern. In the Earth 

system, dust storms are ubiquitous. These are large-scale and often occurring occurrences in drylands 

[26]. A significant factor in dust storms' impact on health is the quantity of suspended particles they 

include [27]. They carry biological items, contaminants, and particles downstream over considerable 

distances. Some places in the globe seem to be having more of these events, while others are having 

them less frequently. Some forecasts [28] say that this tendency could continue because of climate 

change, which is making the soil less wet and making land usage more important. Exposure to dust has 

been related to respiratory, heart, lung, eye, skin, and joint disorders, as well as illnesses including 

measles, coccidioidomycosis, conjunctivitis, and transportation accidents [29], [30]. 

The Journey of ultrafine particles in human 

The lung is where PM0.1 first interacts. The lung's surface area has been estimated to be greater than 

100 m2 18, however this is often calculated using light microscopy to measure linear intercepts with a 

1-µm probe [31]. The lung's broad surface is easily reached by PM0.1 and their hazardous payload. 

They then enter other organs via the lung vasculature, either freely in the lymph and vasculature or 

through mobile cells, causing direct damage to distant organs [32].  

 

Iraq and dust storms 

One of the Middle East's most afflicted nations in terms of sand and dust storms is Iraq. Over the past 

ten years, the incidence has been much more frequent, and this trend is continuing [33]. Sand and dust 

storms can be local or regional phenomena. However, the former occurs more frequently than the latter. 

The regional event often includes a portion of Syria, crosses Iraqi territory toward Kuwait and Saudi 

Arabia and/or the Arabian Gulf, and, less commonly, reaches Iran [34]. Despite being regional storms, 

the former have a more detrimental effect on human health and result in larger financial losses than 

local storms [35]. In addition to environmental changes including desertification, land degradation, and 

marsh drying, one of the primary causes of sand and dust storms is the region's changing climate, 
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particularly the sharp decline in the yearly rate of precipitation [36]. 

The most effective local causes include military activities and careless driving, particularly in the Iraqi 

Southern Desert. To combat this issue and reduce the frequency of dust storms, prudent management of 

water resources through the use of unconventional resources and the use of appropriate irrigation 

techniques can be very beneficial [37]. 

In the spring of 2022, there were several dust storms in Iraq, particularly in Baghdad. Due to Iraq's 

position in a huge desert region, these storms are a natural meteorological occurrence, but they are 

notable for their ferocity, which can have detrimental effects on health and cause air traffic disruptions 

and airport closures. The recent decrease in rainfall in Iraq and its surrounding nations is responsible for 

the increasing intensity of these dust storms [38]. The source regions of these dust storms include 

northeastern Syria, eastern Jordan, northern Saudi Arabia, and many sites in Iraq, according to satellite 

image analysis [39]. 

 

How to Guard Against Dust Storms 

Although sand and dust storms  are essential to the Earth system, they also pose a number of risks to the 

sustainability of human society's environment and economy. One of the most crucial awareness 

requirements for dust storm reduction and safety 

Preventive actions for the environment: 

• Expand windbreaks and tree planting to the greatest extent feasible.  

• Plant hardy plants and bushes to prevent erosion. 

Preventive measures for oneself and at home 

• Particularly for those with asthma and the elderly, stay indoors during dust storms. 

• Put on goggles and a protective mask to shield your eyes 

• Drink lots of water to keep your body and respiratory system hydrated, and wash your face and nose 

often to clear your respiratory tract. 

 

Conclusion  

According to the study's conclusions, dust storms have a major negative influence on public health. 

Preparing for, responding to, and mitigating these environmental hazards should receive more attention 

in order to lessen their detrimental effects on health.  
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