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Desert Areas in the Middle East have High Levels of PM
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Desert Areas in the Middle East have High Levels of PM

Á Air pollution due to:

(1) Anthropogenic human 
activities;

(2) Natural sources; e.g. dust 
storms, particularly in areas 
close to deserts.

Á Annual average 
concentrations of ambient 
(outdoor) fine particulate 
matter air pollution (PM2.5) in 
µg/m3, by region ςurban and 
rural areas, 2016.

AFR: Africa; AMR: America; EMR: Eastern Mediterranean; 

EUR: Europe; SEAR: SouthȤEast Asia; WPR:

Western Pacific; LMIC: LowȤand middleȤincome countries; 
HIC: HighȤincome countries.
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PM Classification: Source, Size and Impact
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Effect on Materials

Effect on Health

https://infograph.venngage.com/p/93/danas-infographic-pollution

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics



Mitigation of PM by Planting Trees in Urban Environments

Á Important characteristics to be considered when selecting 
species for pollution control

ÅEvergreen, large leaves, local, low water requirement, 
minimum care, high absorption of pollutants, resistant to 
pollutants, height and spread, growth rate, aesthetic effect 

Á Different leaves tend to have differences in several aspects of 
their surfaces

ÅStickier leaves are better for interlocking particles.
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S. Kumar et al., Bull. Env. Pharmacol. Life Sci. vol. 2 (2013), 52- 63

1-removing particles,

2-emitting particles; or 

3-by the re-suspension of particles on the plant surface 

Trees can directly affect particulate matter concentration by:



ÁThree processes are related to PM 
concentration and trees

1. Incoming airflow carries certain PM 
and gaseous pollutant concentrations.

2. Incoming airflow passes through the 
canopy, and a fraction of the PM is 
reflected.

3. Some particulates and gaseous 
pollutants deposit on the leaves and 
branches as airflow passes through the 
canopy. 

4. Cleaner air exits the canopy and 
continues moving downwind with 
lower pollutant concentrations.

Nevertheless, air might pass under the tree 
and the canopy can slow down air flow, 
Ąmaybe leading to increased pollution.

6

PM Removal by Trees 

https://www.eenews.net/assets/2016/10/31/document_cw_02.pdf



Case Studies on Urban Vegetation for Air Pollution Control



Evaluation of the Environmental and Economic Benefits of Urban Trees- Methodology

Á Tool: National Tree Benefit Calculator (NTBC; Casey Tree 
and Davey Tree Expert Co.), derived from the i-Tree software suite

Á Location: Southern California desert Ą same climate zone 
as Gulf countries

Á Three most abundant species in ME desert areas, less 
water & care needs.

(1)Acacia (Samar)

(2)Ziziphus(Sidra)

(3)Phoenix Dactylifera(Palm Date)

Á Tree size: 

Young trees ĄǘǊǳƴƪ ŘƛŀƳŜǘŜǊ Ґ мл ƛƴŎƘ όҒ нр ŎƳύ 

Mature tree ĄǘǊǳƴƪ ŘƛŀƳŜǘŜǊ Ґ пр ƛƴŎƘ όҒ ммп ŎƳύ

Á Type of land: 

(1) single family residential, (2) industrial or large commercial 
business, and (3) park or other vacant land. 8

http://www.geography.learnontheinternet.co.uk/topics/climatezones.html



Selected Species- Acacia

ÁCommon name:Umbrella Thorn
Family name:Fabaceae
Found:Arabia, Africa             
Arabic name:Samar

ÁFeatures: tolerates high alkalinity 
soil, drought, high temperatures, 
sandy & stony soils, strongly 
sloped rooting surfaces

ÁAPTI=30 [1]

[1] S. Das et al., Indian J. Environ. Prot. 30 (2010) 978ς988. 


