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1. Introduction 3. Study Region and Sampling 4. Methods

* Dust outbreaks increase PM levels in the atmosphere and e
are important for their impact on the environment, and
human health because they can transport toxins, viruses,
and several pathogenic microorganisms.

* Airborne dust comprises a variety of chemical species

Part of the filters was directly
analysed for OC and EC with the
Thermal Optical Transmission
(TOT) technique (Birch and Cary,
1996), using a Sunset Laboratory

e Sampling was carried out in Zabol, the main city in
Sistan basin. Zabol is affected by dust storms originating

from the Hamoun’s dried lake beds. Zabol was defined
by WHO as the most polluted city in the world, in

depending on the source area. Dominant constituents of dust 2025, - . OC/EC Analyzer (Fig. 4.a)
are carbonaceous species, crustal and marine inorganic ITemperkature l Precipitation Ilnjcense winds
components, secondary inorganic components, heavy metals, f
and trace elements.
2. Motivation v During the summer campaign (22 May — 21 September

2021) 8-hour PM,, samples were collected on quartz For the ions’ analysis another
filters, at the site of interest by using a TCR Skypost PM FX part of the filters was extracted
low-volume sampler. in aqueous solutions with

This project aims to evaluate human health risks, covering the
lack of studies that focus on the chemical characterization of
aerosol samples in Sistan. Sistan basin is one of the most

. : — nanopure water, in  an
challenging areas and one of the world’s dustiest R .. : o :

: B e O ultrasonic bath. Using an ion

environments. e |

| exchange chromatography

d Aerosol sampling in conjunction with the use of TR . | system  coupled with a

standardized _analytical _techniques provides us with oD SRS conductivity detector (Fig. 4.c),

. . ) . R o o y B il . o _ _ 2_

information about the pollution of the region. main ions (CI5, NO; , HPO,”,

u i Google ESMGES, i TR 2\ AR so,-, C,0,2, Na* K

Carbonaceous aerosol content analysis is performed for the GFermmed - N s : <5 C0,, Na, VLY
first time in this region. Fig.3.1. The sampling location in Zabol, Iran and the Hamoun lakes complex. Mg2+, Caz") were determined.
5. Results
L t lysis (2012-2020) o = TPy Tocthemy etECmy - Nenmivet®@d | * During the summer campaign of 2021, PM,, concentrations
Al 23 ~ On - erm ana SIS - 1800 A i . . .

18001 [ 5 14 ] X 9 1 that PI\/Iy _— ” o | were highly correlated with the mean wind speed (r=0.57)
S & 2 10 =21 and max wind speed (r=0.59), and negatively correlated wi
< 1500 . 10 4 .S OWS I d . . 10. concentrations a ] & d d p d O 59 d g t Iy I t d th
o . 230 ~ T 1200 4 b2 c ey e : :

2 1200- / " 1% £a 30 msmmlze o Isummerf(ig: g ] »£| visibility (r=-0.48), supporting the strong effect of Levar wind
z 188 (< Emm]g 3 ) .
HECRETN \ 6| & ug/m’) wit an annuai mean o s2|  on dust-storm genesis (Fig.5.c.).
- P '\_ < ug/m?3 and a winter average at 290 ! j 10 8 . -
S 600 |41 5 , bv\ | * The vast majority of the sampling days appear PM,, levels
S - - 6\7 |# ug/m3, while PM,, correlated well | TN , S
= 3004 r]j N _ _ _ A between 200-400 ug/m?® and during intense dust outbreaks
B e A1 | T 5 with the mean wind speed (r=0.46) =l ST U S-S T S -+ S W1 Sl T ate above 1000 ug/m?

x N> DD PRI DDPD DD DD DD DD DD D DD .

TUENCAN TSNS (Behrooz et all., 2022). #, 10 'eVEIs escarate above [T g/,
Month e The carbonaceous content analysis provides a strong

_ , . . Fig. 5.c. Comparative daily diagram for the PM,, OC, EC concentrations in pg _ . -
Levar wind increases the uplifting of dust from the dried Hamoun lakes, m=3 derived from the chemical analysis of the filters. It also presents the mean correlation between PM,, and OC fraction (r=0.92), and a

mostly from morning till noon during summer (Rashki et al., 2012). el moderate correlation with the EC fraction (r=0.75) (Fig.5.c.),
indicating that most of the PM,, mass originated from soll

L0 b | Fig. 5.a. Monthly .
qu.'l l. average PM,, crust. OC/EC ratio has an average value of 32.66
30 concentration Dust phugpg ] T emphasizing the effect of soil carbonates.
_— with mean wind
E . | Speed (per|0d 2000 . d === PN10 (ug/m3) o= CO3 2- X=Ca2+ (ug/ms3) | 250
£ 97 (2012-2020). |
& 504 ~ 1600 ‘ [ 200 ©
S ] R * 5
g 40 %1400? . : ?
E 3._‘]_- I:ll.l-m Fig. 5.b. Surface of dry é 1200 / i 150%
20 Distribution of Hamoun =c Telar wind = 1000 | £
10 the monthly = _ \ | 100{;
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec concgr\trations zzz ;‘:/\iL | /\M \ P ,\/\/XX ‘ I,.':“.\ /\ ;x : ;\_ - ‘; S0
Month classified by the ;X?{:\{X A RN X/X E 200 S\ I <A beed Y W NBY
AQ| categories. N o o o o o s s s s s s
¥ A S A N e s s s S S Sl
Human Health Impact v VS
P e e e e e e e D D D D L L L L mmm—m-- N . ] 1 Fig. 5.d. Comparative daily diagram for the PM,,, Ca?* and CO,? concentrations
'JEPA air quality indices (AQl) classify the s ‘ Chemical Profile of the Lake Dust ., Fig. 5.e. in ug m derived from the chemical analysis of the filters.
intensity of the air pollution and dust storms’,| | o f;’ﬁgiiration * Carbonate ions (CO;%*) are strongly correlated with Ca?* ions
impact on human health, into six classes: 3 . w% of each (r=0.96) which also highlights the fact that the dust transports
1| 5 57 p i i 1
(Fig.5.b.). | £ elementinug SOil minerals from the lake bed (Fig.5.d.).
= 20 g = 3
: : Y - . x m>, along
. During the period 2012-2020 Zabol C|ty: " S with the % Ca®* and CO.% ions
resented very poor air quality according to:| = | | S contribution . =
P e . s ’h: are contributing the most to the total mass of PM,,
AQl levels. Notably, only on 87 days out of: ]  : tothe total 0
1249 days (7% of the measurements) people! ] , 2
In ZabOI COUId breathe CIean alr. ’ POM E C0O32- Na+ N4+ K+ Mg2+ Ca2+ Cl- Br- NO3 - HP4 2- S042- C2042- ’

JThe warm period (June to September) was
characterized as hazardous along with the
intensity of the dust storms.

(dModerate-to-good air conditions appear only
from November to April.

dMost frequent PM,, class was the one that!
ranged from 101-250 ug/ m3, presented the!

lowest inter-annual variability, as well as the; _ . . . . . . .
class 351-430 ug/ m? (Behrooz et al.,, 2022). . A more detailed chemical analysis will reveal possible interactions between anthropogenic and natural aerosols

_______________________________________ and the contribution of the various sources in PM,,,.
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6. Conclusions

i v'Mean PM,, levels during summer 2021 (mean value 308 ug/m3, max value ~1791 ug/m3) surpass the threshold established by
' the USEPA (50 ug/m?3, USEPA, 2012 ) pointing out that Zabol has a very polluted atmospheric environment.

v'According to AQl, the air quality of Zabol is very poor and hazardous for human health, especially through the summer period.

v'The species coming from natural sources (Ca?* and CO,%*) contribute the most to the total PM,, mass.
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