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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

A Air pollution due to:

(1) Anthropogenic human
activities;

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

A Annual average
concentrations of ambient s
(outdoor) fine particulate
matter air pollution (PM.) in
ug/ms, by regionc urban and
rural areas, 2016.

AFR: Africa; AMR: America; EMR: Eastern Mediterranean;
EUR: Europe; SEAR: South Zast Asia; WPR:

Western Pacific; LMIC: LowZand middleghcome countries;
HIC: High4hcome countries.
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PM Classification: Source, Size and Impact

Primary pollutants
Carbon monoxide Secondary pollutants
co

Effe Ct on H e alth B MR e Sulph;:;;ioxide Nitric oa;:id

SO02

Yy Nitrogen dioxide Sulphuric acid .

NO2 H2SOy Hydrogen peroxide
H202

PM1~ ( Particulates

(PM) Ozone

Ammonium O3 Particulates
NHg* (PM)

Volatile organic compounds
VOCs

Q)

| Effect on Materials

€ PM2s
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
- 50-70um < 2.5um (microns) in diameter
(microns) in diameter
© PM1o

Dust, pollen, mold, etc.
<10 um (microns) in diameter

90 um (microns) in diameter

https://www.epa.gov/pmpollution/particulate-matter-pm-basics FINE BEACH SAND



Mitigation of PM by Planting Trees in Urban Environments

. . ) Thick plantations - small filtering effects
Treescan directly affect particulate matter concentration by:

2-emitting particles; or

3-by the resuspension of particles on the plant surface

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

A Evergreen, large leaves, local, low water requirement,
minimum care, high absorption of pollutants, resistant to

pollutants, height and spread, growth rate, aesthetic effect
A Different leaves tend to have differences in several aspects of

th eir Su rfaces Entire Singly-toothed Doubly-toothaed

A Stickier leaves are better for interlocking particles. N

Lobed Leaf Clasps
S. Kumar et al., BuEnv PharmacalLife Sci. vol. 2 (2013), 523



PM Removal by Trees

A Three processes are related to PM
concentration and trees

1. Incoming airflow carries certain PM PM in Alrflow
and gaseous pollutant concentrationg

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

3. Some particulates and gaseous
Bollutants deposit on the leaves and
ranches as airflow passes through tj
canopy.

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

Nevertheless, air might pass under the tre
andthe canopy can slow down dlow,
A maybeleading to increasegollution.

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



Case Studies on Urban Vegetation for Air Pollution Control

Average Apollutant concentration : Along-road>Cross-road>Cross-Vegetation
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Abhijith & Kumar, 2019. Atmospheric Environment 201, 132-147]

U.S. Urban Building Energy Conservation

* US Energy savings =
$5.4 billion / year

% US Avoided emissions
= $2.7 billion / year

% 7.2% reduction in
residential energy use

Nowak, D.J., N. Appleton, E. Ellis, E. Greenfield. 2017. Residential building energy conservation and avoided power plant emissions by urban and commul
trees in the United States. Urban Forestry and Urban Greening. 21: 158-165

Nowak, D.J. and E.J. Greenfield. 2018. U.S. urban forest statistics, values and projections. J. For. 116(2):164-177
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Combinations of solid noise barriers
and vegetation may provide greater
reductions than either method alone
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Evaluation ofthe Environmental and Economic Benefits of Urban Tra@sthodology

Tool:National Tree Benefit Calculator (NTBC; Casey Tree
and Davey Tree Expert Cagyived from the iTree software suite

Location:Southern California dese same climate zone
as Gulf countries

A Three mostibundant speciein ME desert areas, less

water & care needs.
(1) Acacia (Samar)
(2) Ziziphus(Sidra)
(3) PhoenixDactylifera(Palm Date)

A Tree size:
Youngtreesh O NHzy'{ RALF YSGSNI T wmn
Mature treeA G NHzy'{ RAIF YSGSNI T np

A Type of land:

W Polar
| Temptratt 8 -
nph:nl oY ‘._l A -
.ﬁﬁiﬁ:“"o Alvn ove’ }
HI'

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

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



Selected Specie#\cacia

A Common nameUmbrella Thorn
Family namefabaceae
Found:Arabia, Africa
Arabic nameSamar

A Featurestolerates high alkalinity
solil, drought, high temperatures,
sandy & stony solls, strongly
sloped rooting surfaces

A APTI=3(L]

[1] S. Das et al., Indian J. Environ. Prot. 30 (2010)9883



