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Abstract

Desertification, as a complex process, is a serious threat to the environment in many parts of the
world, especially in arid regions. With accurate knowledge of the factors influencing the spread of
desertification and appropriate management strategies, the impacts of this process can be controlled
or reduced. The aim of the current study was to identify and assess indicators and indices of
desertification for the assessment and mapping of sensitive areas of the Kavir-e-Namak basin in
Khorasan Razavi province, to desertification. In this study, an assessment model of sensitive areas
to desertification (ESAs or MEDALUS), available data based on field studies in 2021, was used. At
first, five criteria including soil, climate, vegetation, erosion and human activities were identified as
the main criteria for desertification. Then, on the basis of the opinions of over 40 natural resource
experts, the indices of each criterion were classified, weighted and assessed. The quality of each
criterion was determined by the calculation of the geometric average of the indices. Finally, the map
of areas sensitive to desertification in the study area was produced using GIS. The identification of
management strategies was conducted using the Delphi approach and distributing a two-cycle
questionnaire based on scenario planning and future studies. The results showed that among the
criteria for desertification in the study area, climatic criteria, human activities, soil and erosion with
values of 1.54, 1.53, 1.51 and 1.50, respectively, are the most important criteria followed by the
vegetation criterion with a value of 1.45 as a next effective criterion of desertification. Results
indicate that 12% of the study area are in the fragile class, and approximately 88% in the moderate
to severe critical class. Based on scenario planning and method of futures studies, the best and worst
scenarios in four different categories including adaptive management and organizational cohesion,
economic and social empowerment of local communities, educational development, culture and
advertising, and participatory implementation of natural resource projects as comprehensive
management strategies were developed.

Keywords: Desertification indicators; Questionnaire; Delphi method; Human activities; Scenario
planning
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2UNCCD, The United Nations Convention to Combat
Desertification

3 FAO, Food and Agriculture Organization

4 UNESCO

5 Mediterranean desertification and land use
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1 Modify Numerical Taxonomy (MNT)

2 Environmental vulnerability index (EVI)

3 Principal Component Analysis (PCA)

4 Shannon’s Entropy Model
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Abstract

Although land degradation is a worldwide challenge and a destructive phenomenon, little studies
have been done on the application of new numerical methods (data mining and statistically), for
spatial simulation of this phenomenon and identification of areas sensitive to land degradation. The
aim of this study is to spatially simulate land degradation in the Qazvin plain using the frequency
ratio model to identify areas prone to land degradation. For this purpose, using the trend of changes
in net primary production during the years 2001 to 2020, the points of occurrence of land
degradation in the Qazvin plain were determined. Approximately 70% and 30% of the points were
used to prepare the land degradation vulnerability map and validate the model's efficiency,
respectively. For this research, 15 parameters affecting land degradation (directly and indirectly)
including temperature, rainfall, slope, aspect, elevation, EC and SAR of ground water, ground water
level, annual ground water decline, land use, normalized difference vegetation index, normalize
difference salinity index, vegetation soil salinity index, normalized difference moisture index, and visible
and shortwave infrared drought index, were introduced into the model as predictors factors or independent
parameters. Finally, using the area under the ROC curve, the effectiveness of the frequency ratio
model for spatial simulation of land degradation was assessed. The map of land degradation
susceptibility shows that the areas prone to degradation are located in the northeast, north,
northwest, west, southwest, and south of the Qazvin plain, which mainly includes good, moderate
and poor rangelands. For the land use parameter, the highest frequency ratio was associated with
the sum of good, moderate, and poor rangeland (5.66). The value of AUC = 0.7 indicates the good
performance of the frequency ratio model in spatial simulation of land degradation.

Keywords: Land degradation; Data mining; Remote sensing; ROC curve; Frequency ration
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Abstract

Wind erosion and dust storms are among the most important natural hazards and have negative
impacts on environment and people. The Hamoun international wetland- located in the southeast
of Iran and southwest of Afghanistan, at the estuary of the Helmand River — due to the severe
droughts during the last three decades has become the main source of soil erosion. The purpose
of this study is to investigate the sensitivity of wind erosion in the Iranian section of the Hamoun
wetland as the Hamoun wildlife refuge. Byliterature reviewing and using experts’ knowledge, 15
effective criteria in the phenomenon of wind erosion were determined and weighted by using
AHP method. The weights analysis showed that among the criteria, vegetation cover with 0.13
had the highest weight. Using satellite images related to November 2021, the SAVI vegetation
index was prepared as an index of the amount of vegetation cover. To prepare the soil criteria
maps, 135 pints of surface soil were taken and transferred to the lab. After determining the criteria
value in each sample, the map of each criterion was prepared using the IDW method. The criteria
were standardized using the FUZZY method, and then combined by applying the calculated
weights and using the weighted linear combination method to prepare the wind erodibility model.
The prepared model was classified into five erodibility classes. To assess model accuracy, the
wind erosion threshold speed was calculated by installing a portable wind tunnel device at 40
sites. The resulting figures were classified into five levels according to the erodibility classes, and
compared with the corresponding erosion class of the wind tunnel sites. An overall accuracy of
81% for the prepared model shows capability of this model to prepare an accurate wind erosion
model.

Keywords: Dust storm; Soil properties; Weighted linear combination; Hamoun wetland
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Abstract

Iran's location in the drylands belt has increased the frequency of dust storms in western parts of
Iran, particularly the city of Kermanshah and negative environmental impacts. Arid lands, as one
of the main sources of suspended dust in the atmosphere, face problems such as sandstorms, high
levels of dust particles and reduced visibility, which are major climate problems in the country,
especially in the border provinces. The purpose of the present study is to investigate the
performance of a numerical model between the meteorological-chemical atmosphere scale called
WRF-Chem model in the simulation of the concentration of suspended particles in Kermanshah
region. By comparing the spatial distribution and concentration of suspended particles,
meteorological parameters simulated by the model, and the available observational values for
PM10 particles in Kermanshah, the efficiency of the WRF-Chem model was evaluated. The
results of the simulation of PM particles for the studied days showed that the central and western
deserts of Irag, Syrian desert, Kuwait and northern Saudi Arabia are the main source of dust
storm. Due to the logical correlation between dust particle emissions and temperature and relative
humidity parameters, accurate estimation of these parameters is very effective in PMyo particle
simulation accuracy. Based on the analysis of the PMyo variables, temperature and relative
humidity and the plotted graphs and their comparisons, a favorable agreement was achieved
between the simulated and measured values for PM1o, temperature and relative humidity.
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Abstract

In addition to the increase in prone areas to wind erosion processes in western Azarbaijan province
due to the drying of Lake Urmia, there is a growing concern regarding the intensification of dust
storms. Considering the impacts of this phenomenon on the environment, public health,
agriculture, and transportation sections, more detailed studies on its source, severity, and
frequency is necessary. Therefore, this study was designed to assess the temporal and spatial
changes of dust storm events using satellite data, to detect the dust source, and to analyze the
factors affecting the occurrence of dust storms in western Azarbaijan province. Analysis of the
number of dusty days using the MODIS-AOD product indicated that the years 2003, and 2008 to
2012 were the dust storm peaks during the period 2000-2020 at western Azarbaijan province.
Most dust storm events have occurred in summer and spring seasons, and monthly changes
indicate the maximum dust storm between March and October. Trend analysis indicated that there
was no significant trend in AOD and dust storm events. Among vegetation and climate variables,
there is a significant relationship between AOD and wind speed (i.e., the correlation is about
64%). Spatially, dust storms occur more frequently along the shores of Urmia Lake (mostly in the
east and south and slightly in the west). Southern areas of the province reported a higher
frequency of dust event than the central and northern parts of the province. Due to the direction
of the prevailing wind, it seems to be most affected by dust storms coming from the neighboring
country of Irag, however, the areas around the Lake Urmia are the inner source of dust storms.

Keywords: Dust source; Aerosol; Wind erosion; MODIS; Urmia

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jdmal.2022.550729.1378
mailto:b.choubin@areeo.ac.ir

Il
ULy Cup20 agpici -

www.isadmc.ir
- Ol Sl Bblia JHES 5 cusae sale Gans]

O o138 b1 Ll )5 JL 90,5 lus ) sl jg, Slawi Ko g (Glo) Ol pundd oy yo
Lo oLl g 418 51 olge

T D e F Sglilags 0olpage jgaie ey sl pins somlo aily 3 og> pl g

Oleiles o Olmlydl il (anb qlie 5 (55,5laS Ghjgel § Dl 550 s onsul § S cble> Clidy jisy bobil )
Ol el (555088 g 5 (higel «Dliiw

ol @5 s oKl «apeds gulie 00Siiils (g S digel ils Y

Olaass lojlw (liws )5 bl b mlie g (65,5liS (o590l g lagdond 55 e «s o tul § S cblas wlabod isw Loliwl Y
Ol @i «65,5l8S s s Sisel

(st byl Gl (sl wlio 5 55,58 (Bigel 5 Slihond 5550 s ogul 5 S cblis i iy staghy obs)l
Olnleans )| 155,0liS gms s 5 Sigel eliiod lasls

b.choubin@areeo0.ac.ir : Jgtus soiw g #

VENTINY gy gl VFee /YYD el o o,
@lO.22034/JDMAL.2022.550729.1378

oS

59L ialnd (slaaiy] 5 4 e Bblis ST (o gn ot SlrlySl ] 55 asogl 4l (orpg s (0 K25
9 G5LaS ey dazme (ledl Cdls L g 0,5 SIS lanely 4 azgi bl ool (e 5 0 5 slaslas, aldl s
DS gy & 2l g el 65505 Gl Bl g sy L 5 95 5y ate 8L sln GBS (s o JB 5 Jo
0,5 slas, 5 AT 51 Lelge 69515 5 L g 0,5 slice Clils «sloylgnle (slaosls 3l oslawl b jLe 95,5 £485 Sl 5 Siloj
oals jloslainl b jLe 50,5 Lol jen slajg, olows ¥l slaylogs )y 030 o0 (o2)€ Ql;qb)sT Ot v jo L
Slaz; ol YWAY LAYAY 5 WWAY slo L a5 ol (Lis YTA9-1YYA 5,50 ;0 MODIS ssiziws (AOD) 55050 (5,9 Gos
Sokad )l 0,5 Llabe slaglug 5 augm 585 e 5 Ll slodad 1o )Le 50,5 w8y (it Caslo3g Jlé 3,5
e )0 (g lo siae wig, g s bl Gl sl as sl Hlas Sley slaglugl Judod el o0 U aianl olo 5l jLe g 05 Ay
S Sl 5l (Sl (onldl slopiie 9 (aLS 2y LAOD (o bLS I (g0 20,105 3929 jLs 9 05 slas) (Slg % s AOD
30 5LE 90,8 olad slaws iy Jlgl 3 eaims S Sl pess o )ls (18T Glieas) (g)lo gine alaily oL ce o L s AOD
) i (Slolh8 Qll (psizr Gblie col ()8 (it )0 (Sl 5 (253 5 (B0 Glaidu ;o i) apes)l azly o ail>
Slo it 5 0,5 il o ity ey o ity e Sl g 4 4 b o am e 5 a5 555 pn (sl iy & o
e 5le 50,5 g9y (JS I slate aeg)l azly e acile Ll o )ls 18 5l e j5iS

BV IPRIU F SEOR ISR RCE SOWIP-X Fp-¥] ISR CP PR WES P OO R N L (1Y

This work is licensed under a Creative Commons Attribution 4.0 International License.



http://www.isadmc.ir/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22034/jdmal.2022.550729.1378
mailto:b.choubin@areeo.ac.ir

MU YY Olbo Y€+ umu;,agbb)w‘@:Jbvcub@%ﬂMd{M vy

et 5l ok ey ole oS col Gl S ey
g S Bl L ol ey Jolt alisee Jalge
5 ol b T oole o S iSl Culun (S 6,0l
ik Jloy (aLS Abgy S el s
Ot et U] 098y e g (ewlidme) ey s )8
Jeloss ((OVF) allgo JL 5 0,5 ooz 8831 9518
o oblp s g 50 JLé 5 05 oy lugs Sloj
gy o (gla_pg, 5l eolizal L VYAF LYY+ glo L
w3 oo (Lt T SIS ore gy (9051 | Jliegi Sy sl
J& 50 logine jsbas jLe 5 0,5 slapligs ooz, as
Sl o ls slojlgale (o) (VF) sl oo Al
Jleel b as™ el G151 S5l bl o jle g 08
@lolid Sl 905 05l gl (o950 (b slaaslo
35 slaslaz ) (Gloj ~ e @i (orp (V) Nighoo
WY STl YY Slos o5l )0 plnl (o8 w9z j0 5l
YOULY: oV 8 Lé 0,5 cloaS 5l oslical YAV
o Lo JLe 5 0,5 slaslag, 5l ZAF a5 ools oylas
alo > o 4le 905 slajg, olaw Sl el ailas
oo & 0Bl o0 50, VAT L ol 53 50 559, VAA L il
Sl g 05 ol a5 Jb o il Jlo laoks [0 5
A wyn (OF) Sgdige cmd dlope Sl
Sl ol jsaS aS calosls olas JLé 59,5 slaslos,
Aibge (2B 5 I e 9 05 cnlsy bl
oy 4 Olpl 5l (ool> @bl )3 45 JLe 5 05 lag by
50,5 irelb Lo S o 585 (linsls slaclo o
e 5 3he slagble &l Jld 5 Lo 5l L2
5 obdlisl (el lols e 5 s (lia e
g eds Joli o LBl Lol Lice a5l liceS 5
ol 5 nsS slacts (lnl > Gupdlom slacls
(V0) Zawl Gl S g 5 Gl (Gl yglr (558598
ooyl 3,0 )0 )le 99,5 slice (o) bl (o )0
Ol 5l Sl ke 505 (5le ST lagasls )b
VYY 5,588 5l 2,5 5o cubiloy alads AY slawy a5 ol
(opl pogde (F) 5,0 0529 eSSl jo Cllils yy alais
S5 Bos el jleolatul b jle 905 By b5

2 Mann-Kendall

douio H

5 FJuSid oeldl oss sloossdy 4 azg Lol
Ot Aoz 5l Le 5 9,5 slap g £98s « 250kl
Col Sitddng 5 SKis 3blie )0 sopldl gloo,blie
Lkt 59,5 sloglss g8y sl Sler 501 )
Congy Lo cgolaidl 5 cloin vio slo Sl 4 axgs
cpslg> KIS SealS (A F) ols ez bl Cedlw g
5 i She b Ozl 5o Rl
oo glaity & s (esji B (SB550]
5T gladigas 6,550,5 5 (55,5lS (J& 5 Jo
latunso 5l ()l 5 Sdlage Sl lojle (izmen
Syt e ot 1y 1y s S 5,5 ol Sl
Olul,dT pll (55,5laS (isu 4 jLé 505 lap iy
JARIEWARIRYA RIRVA RN CRP LYV LW g WS ORpge-
5 FEVO) FAAYA AVY -5 L ol o iy ool L)l
Syaly VYAB-AY Slsj 05,0 ;5 Jb, ks V- YATD
Oyl o bl 059381 i3l bl Cpiomen el 0ol
WY sga> JLe 5 05 cleay Lhass 59, o 5 (20
3912 VYAA Jloo 5o )¥s (ygabea VY Jolao U, 3,Lkes
WA0 G YA ol Jsb yo aes)l azlys 5,0
VWA 5 VWWAA slaJlo s )le 50,5 o3l oacms ylas
S9b 0 03938 LS 93,5 g jlade o9l 05 > 4zl )
WYYV o 51 sloylgale polas yosls  yuioran (V)
axl )0 ool Sis pohaw a5 col ol 51 S VYA
odds Jaus e 90,5 cuilop Jlad slice o dog)|
e Oyl ) gl SV v 5l iy 55 Jolgd g oS
B) MQGA)‘)S)...’L,M).U Iy axlyo

o ploxil )95 503 3blie ;0 &5 ol oy p G
2 550 Jelss oy p 4 a5 05 o)l (slaslllas @ o0
s cwl azlby Glisjes Ll jo L 90,5 48

1 Polynomial



\¢3

e gl 93,5 2S5 (g5, Slani (e g (loj Sl ek (o) 2

ooy ¢ JUuSis g mpldl pond aile (e Jslge 5l (S
ogde Al oo GhyS Jl yo il maw o ol5bly
odd SiS g ol 05 deg)l 4zl ;0 5l (xiwg whaw (0l 5

FCO PR O P NP AW I P P e I

oolaiwl 0,50 slaosls
3,5 59k 612 HAOD) julsa (5 )58 s AL (il
MCD19A2 Jyame 5 (o) olmbydl gl jLé s
(5...5)) (5‘>9)> Jj..a.?r.c U"‘ A oolaw! MODIS odTiw
alyg, &ygods a5 Sl AQua g Terra slee lsale 5 glas
358 o0 )18 )5 LSt oV KM S SSas lsi b g
e b T il slagse Jsb 3 AOD ol Jpame o
2322 3l xSl Glie &5 wiboo e (oS AOD
FA) a2 oo Gl Ty gslom 925 Lo 4 92 )5 558 55
6,90 5l Lroriw Jaazme grools jol> mgy jo (Ve
G YV sl b /Y um ze Job 0 AOD
ozl &yl JeS dilelw 3l eolazwl b dilyg, & a0 4 VYA
Condy ol jebie 4 bl Jlo VY cplplo o el o
O ooled ol colaiul 090 dilaie o Jle g 08
ouls plol Ll Jawgd Jgamo (pl 10 (6,0l Lidbgy Bd> 4
‘&J).AT K9 9 gs...:yl.&‘ ‘_A‘o o)lol L}"")‘)f qu...:‘ B s
g Bl sl 92 4 bgrpo +/0) 4 So35 AOD olie
AVY) 2l oo 9gTae jlows Lol G e bogs o /§ e
Ol eS8 o g owlidlen 5 o) 5 cwlitlsn sloolKins]
and ab b oy obul,dl Gl gladbie
Sled Lagio s il agie i e ol s s (sla i
W g S S @ldeyd Ly Gk ol Al Glee
J58 s ,0 Voronoi map Il 5 b 5l Jde ol ey
e IYA B YV 6,50 b Jlo 2 gl ArCGIS
W) 43‘)‘ \ Ji.a B ‘SMJLM&‘SQ &L@oli..m.:‘ u.«..x.’iﬁ.a REER W)

|

Jls a5 was oo Lis MODIS saizew ((AOD) 354l90
Sl o151 g g 0092 ,Lf 50,5 Jlos 125 Jled VTAA
Sialil s Ysb JLSas Lylod Lo 4 VYAV 5\ ¥4.
bl cwl ooy Gl glads 5l jLe 50,5 jLacl
ooyb b Golas wilasls 1) [Le g 0,5 slas o yiin a5
Cr s 3he slacis o i Sal b pleslk 5 S
(\?) Cnl 00g) L)‘)"‘ Lg,).c

ek 905 sbosls alulid sl b, 5l (So
bl g Bl oo ailaie )3 )l 59,5 £989 SlslS (e
g 99,5 Sz sl g i Slsl g as bl ol ()l
Hhe 90,8 iy sl 095 Wlosls plaisl sgs a |,
B0 ol (bl OlFse ) Ot Sl om) 2 M 0u
kol Blaal g 0l 51cals [1A5 51 Jalse (ggl8Ty LS o
alyg, slojlsale slaosls l oolazwl Jolis ol> upgss
b g 95 by S 9 Sloy Sk oz Gl
20k 908 laslas B85 Jelse 55l5T5 5 c293
sy o ol ST (o o

099,90l M
axdllac 3590 ddilaio

2 &ly e olmlydl Gl maw (o yols ey
YYYY - KM? sg0 oxbaw 45 o plowil 958 )8 Jled
5 5t bl ol el L () USE) sls e T,
g Sel dilase Glbyo g bl wgildl olsa lacl >
o Dbl ol cesSl> 5l b bl )L 5]
g 23 co S Dol ], lsa sles g 00,5 3985 adlais
B8 CaeSl Wl oty o Y B Y Jsb o Lan
Ll By Oy 4 JlioolaliwasS (o 9> slaon,
e YYo= AV mm o bl )L Sassle Sl
39 Sl slaalsloe 5l o6 sla St ay a>g5 b ol
3 esweing 5 b ol 5l oslal 51 iy (6,15 0 4
9 S Guled g Lol)l o B0 (ol de o p (e

1 Aerosol Optical Depth



ATGYY Olino Y Er ) bl (093 8,lowd (o2 JUo (3l Co ko &gyl vo

fro o E foo -t E fro E
1 ! 1

bz A =z
s Mo
- o
P -
=z =z
s ] Mo
< <
b T
zZ =z
s o
> >
i i

Laly

CB ot ol oot

T eyl azlys
_Z o (oulidlyn ol _Z
5 7] ook ="
e T T T [

¥ "E S = B E

2% alrb)dT bl caxbae ) S

Sy, Sl a5 wl akie JuSy 2 50 Jile @
S g iz Jlo m g Jab e s Le 505 Lplys
Juﬂ)o‘)ujeﬁwhssu}dﬁ@@u)mi
g ot lulid JuSoy 5o ln )Ll 59,5 @5 ol
Slej 0y9d by ke 59,5 aldle olpass Gk ol

A R 03 é[g.

gy g ool (b puisio 9 AOD (g byl (ouwy
Ll

sl ysio 5 2LS 1le LAOD polie o bLS )|
Jelse (o5l IS8T gz oly ey g Lod esbyls _conld
@ obulydl vl mhw o Le g 08 5 a8
ladhie bwgle polie &5 &jp0 (b D (o)
Gk 3l o8l 5 (2LS (b sl yerie g AOD j0lis
Ol g 3 08 Ale alls (g ; slaay
D ey e (Ko

bold g )l 9 0,5 g Jlgld Gl Ol pnds
Ol wlgi el sbaygils
50 ke 59,5 Sl Dl o Sloj Dlyss y ogdle
Wezge gl wlol pald (pw)yp Jad s Jlo o Iy
5,5 &589 Slsld Olwe jleslanal b JLé 55,5 slaoygls

oxd Jly (olS be DS el (¢
Slolyale molas 5| NDVI gl 5wl > NDVI)
Js5 alel o,b 51 45 &0 s s oolicil Eead
S5 SRl Gidg b Semadd 039, VP gl ol &)
Sk polie Gyl 5l ad Sle3lp Jlo e 0 70
B ATYVA slale lp allle NDVI a5l il
RESEREINALTE

HLe 99,5 2y (b

010 L ol AOD e 42538 Slisiss Lulul
ooliul Jle 0,5 Lol en slajy, aseias ailin] lgie
olie glls oS Lla S (ke 4 (A ¥ ) a
Solas assl oo astiee §9, Sy /0 5l e AOD
2 lion 3, oled 5o oSy )T 53 ,lé 595 58
55 s s deSy 5lLE 99,5 labeSy (bl
Sad olalis dibaie S )3 59, 0 50 ,ke g

Oy (63w 50T 3 5Ll 50,5 @By (Slglyd (o
SL)

595 b ply GlosSly (owyp b ol iaghy 5

L el slaje, Slols s sl Slo o3l (b s JLe

b dale RO p 5 bawgs JuSoy o 50 )l 508

1 Normalized difference vegetation index



Vi

e gl 93,5 DS 5 (65, Slan (e g (Floj Ol paedS (w2

> 2 /0) L g 0,5 b oaly slage, slaws ol (Y
obiwl mhw 3 VYRRV o, b s (AOD
5 WWAY Glalo a5 ol o7 5l S )8 bl
Jhé 50,5 L algs slavge, olaws o i VYAY B ATAY
slass gladlate oSk polie (¥ JS3) wlaxsls |,
NIV Ll VAN Jlo o JLé 505 L gl slas,
S BIYA Gl WYY Jle ,o YN Ll YWAY L o
339 FIAe WY Lo o JFAY L A TAY L
> Lo a5 Ws, s a5 5 59, /0¥ ol VYAR Lo
(V JS8) wmo oo plad | oo (b jo ol
FSzsS AOD L jle 555 oo la sy olass
S Jolas+ [0 5l 25,5 AOD L jLe g 5,5 plgs 4010
A5 ey f oSt Gl e o Jle o
ke 5955 xS gl o5 col ol 5l (S mls
WA 5 IVAA Gl Jlo Jg oS cos S ools g,
JS2) Wlosgy jLs 93,5 125 )0 (6t SlaJuSoy Slass
o> 5 L 90,5 L olren gl LSy slass lgl 3 (F
O J992) b et (258 Ol bl s 50 5,

SHke 4 (YE Y VY 00) ab Sl adhais jLe
e g 08 slas Sl i Sl S albebeSiy
(ool aaslis JLe 90,5 bl sl lgie 4 ails
Sl )50 s dose 2Ll g (Slae Wil Gk sl aS
b ke 5 55 £y S el ) S 3
wsar g Sley oye (b o Sy e S8
Sass e 5 0,5 £5by b 5l jsline b gl
0,90 by <10 3l iy AOD (5w a5 conl lasg,

Abb e (VYYA-ITA) Al VY Sl

o
JLe 90,5 Floj Ol k' (o gl

;0 AOD lashin Sk polae Sbey Ol poss
el 0 Y S 45 oy ool 3T oyl s
L VYA Jlo 4 by ye AOD Sl jlaie iSlas
L AOD Sils e JBlas 5 ol e < /VEY ke
Sy, bt il e VWA+ Lo 4 bgy e a5 035 VOV |
JS2) ams o i |y laj (b o sogme L >

Ya

_j;

Wi_,'/

[=]

=]

-
s
VAl

E§ s 2 EEEeEEEEEEEEE
@ olu 3T bl gl 55 LI AOD (il Y JSUi

Y 4
__‘}.-
%o
3
B
-~ A A

=

]

5]

o]

T
=
2]
2
4.
o

Ve
ira
\YAY
\rAY
\YA¥
1YAQ
\YAS
YAy

=
>

i ol lydT oylowl g ;3 1¥AR-ITYA 0,9 b 53 (AOD > +/8) jLé 93,5

1AL

YAl

= = 3 - < £ > < =
- o a a o a a a o a
= = > ¥ - ¥ > ¥ L >

b plg lajg, olasi ¥ S



ATGYY Olino Y Er ) bl (093 8,lowd (o2 JUo (3l Co ko &gyl

\A4

0 S IYAY 5 1A (glo Lo 45 a5 oo Lt gl ()
Jbo 5o cwlo3gy L 59,5 (o yme 5o il 5l (s i
o YA Jlo o 5 S FABTY olaxs \YAA
St g 0,5 slas sl 5, SO JBlas Sy FAAV)

A Jgaz o JS5) wlooss

259 V5l G &5 gl Sy slass ciges sy

DY L ol VYV Jlu s wiloogs JLé 5 0,5 sl lo Jlo
30 g JuSo FAY L plp YA L o g S
we o g VYAE AYAY o b o 5 5 5 aSIs

Jgox) 0,5 a,ms 1y e 905 59, Ve 5l s Sy

ot BT (il gelans 58 5l 98,5 (AOD > <18 5, Sy J5luz) plsi 5 (AOD < +/8) ¢y904 (gl JauSny Slass ¥ S

0= Lé 5 05 L plgs slo sy
O ke 5 o8 s sla LSt

\rya

YA

<
Fos

\YAY

o
f
<
e

\YAF

YAD
\YAP
YAy

1YAA
YA

o
3

1Yy
w¥ay
yrar
1yar

raa

\rag

O

a
s T
T =

ray

st omley3T il 53 Sl 93,5 1 ol yad (6lo Sy Slusss (il ) Jgor

AOD > +/b AOD < +/d

JL

Y S 5,V 3900 e, 9, VS 9,0 L go S gl JLe 99,5 (o
Oy YyY NN \YYY YVYYO YOVY ffor. YV 1Yva
YA Yy bry YfY V- VFeY YAYO YYAVD \YA-
N AY YAA fYon YY) VAYAY fyfay AYYA \YAN
\YY Voo INARS \Yayy YYVFF FAYO YV-0 \YAY
\Y \AY A0A yyay \EY NP Yfroft FAVY- ‘R \YAY
A\l VY N4 \ARE YYoyv fy-a) AVYYQ \YAY
V'YW AP feY YooV \NAid AR YiPY Y V4y-1q \YAD
v \K¥4 \YPY fYONH Y+ AAY fYA7. £aVY. \YA?
'K VY YVo AOY Yoa. YYYO Yeen) VFiva \YAY
\ ff YV FY Yvea VFYA FYY RTINS vy f \YAA
N YAY ATY yvay YEYY f-YAA V-OFY \YAQ
\ ¥ yYya DOA YoV YYEFY YYYAQ \va.
q \id V4 faA Yool Yvyaao YZAY D YAy
R Yoy ba- YWYA YEYO YOty VOFYA \vay
fy Y4 fyy YYTH \YAAY YFYvYy FYAYY Yaoy 'vay
Y. oy Ve fyr Yo YFYA YYFYY YAYA4 \Yaf
vy AY YY) VoYY AR YEEA- VEYO - AARYA
i Y A fFA ERAY Yofys Yof-f \vag
N ZA Yy FOA YYYA Y.ry YYfvY \YYOY \vay
Y¥ Hay YOYY YFEVY \idndd YEAZA faovy \YeA \YAA
fry AeYe AINARS YFYVY Y OAA AP KRV faavy ADA 1vaa




YA

e gl 93,5 DS 5 (65, Slan (e g (Floj Ol paedS (w2

L 50,5 813 iSTam bl (l s e 00l £,
1PN ) Giw oS il so e U aiawl lole coia o
LSy Bl oas ol elo A 45 oyl zrbans by o LSy
ot 5 oblees 3 slaole .cuwlosg [Le 90,5 5lls
ol (eSS diied Jlo S slools 532 aS
& JSs) wleols plais] sgsa |, 5,53
2 oke g 08 @by Gloy ki Kg) oy p sl
ool 5 JlaiS- oo 905l 51 028 ST bl el
Sile c905] ol omlsl b eolizal JluiS— e
(¥ JS) aasoe oLt 1) (53900 B conisg AOD
Olos b AOD s g 0355 o sne (s lel ks 51 s
Pl (slajs, ol (aSilee (Y Jgaz) wiily oo g, 90
5355 L plys sla Sy slass 5 (F JS2) JLé 505
10 Glaz mhaw )0 jls gxe aig, 86 55 (F JS) JLe
(Y Jsoz) aims so oLt |, 1¥AQ B YV 608 b o

Yo A

vo

o A

Ju 9 2,5 plgi sl ol puilee

b3 ke 595 Lplys slajg) slass (b &l i

et ot zldT il b 5o VFRA-VTYA 650
Sldad o iy @ )l 5 08 ke i 0l
15 45 psboas el 0015 &5 5l 5 oylis; o lgs eyl
55,5 slass, shass Sutaslys el il
Oliany Jad 10 59, YA/ [les Jad ;0 59, YE/Y L ol p
Jgad (nlple g e, YIV 50l Jad j3 5 55, O
gl )3 5k 505 slaslas) on a5 Ol
b plgs ol b ammliia 1o JLé 5 0,5 (3 oo 4ilale
Qo FUSS 10 K e,8 e Al gy L 908
Sy il o5 sms o i |y il o b o Sy
o gl 5 Sl 035y )L 5 0,5 (B me y5 0le o o,
polde aS il e b b JuSs wo 0 5l S (K,
S 90,5 PMasl 4 500 S5 55l (+/0) o> 5l AOD

i

‘?"{

2 3T il g 53 ATV 0595 (b 53 (AOD > +/8) jL 95,5 b plsi sla g, Sluwi Lab ol s & JS&

Bl 50,5 plsd el

Fu

(doy3) b

-3?{).? Jx.’.-’ %\:? ‘;Z 7\9? -,'33? 1"t 3

B L 50,5 oo ol

- -
3> -

s o2 P

)

PV o) 090
VFRA-NEYA 0590 50 4l 59,5 b plgi Zobus b dumglio 10 4l 30,5 (390 ot ailblo Ol s 5 JSC



ATGYY Olino Y Er ) bl (093 8,lowd (o2 JUo (3l Co ko &gyl

va

Sk 90,5 b plgi gl JunSy 9 W39, olasi 9 AOD aildlus wigy oy e JIiS— o 39031 .Y Jgur

gy Caxdy P-value JIass— 50 05Lo] P
)lo@_m Ng, 9N <IYY AR AOD
s sime K9, g AV —fe JLe 90,5 L plg slagg, slaws o Silee
JSETIRREIN -Iva —¢[-FA Jé 58,5 L plys sla iy slass

5,5 L plg slajg, olaws Jlgl,3 VY¥AY B VYAV (A YAY
dogyl 4zl )d (LAlg> &S ol dlugy £485 e 935
bl olpenay axb)s o5z g (Bpd 3ble jo &l
s ke 9 08 5l st Sl ol g
(A JS) wles,S

ek 5055 L plss sl oluass gl 3 GlSe Sl i
oyt 55 IYRADNYVA 090 b o ilises (gla L 1o
»oke g oSt ﬁiss slejg, olaws (Ve JS&) ol
5 3l 4 S s de (Sl 2 Ol g e sla Jad
obed o S STyl 5l aes we lid oyl
A Comd |y (i Slol)8 azlys SlLbI Jsal
ol 55 bl i blis aSle 1 31 baeand
Jad o pga L 5 908 Glaslaz, I s LB
(O JK8) s o plas 1y ol

o

X

PCP 0.06
Temp 0.10
Wind 0.64

NDVI 0.07

&

X

0.24 0.51 027 .

o 3 oSl gl pisio 9 AOD oy bl (o
el

AOD :Sile o aildle (Soaod oo (o) 2
Sy g Lod o) (ooelBl Glojeiie 5 LS sy L
abyl, ob ce o b s AOD a5 el ol 51 S ol
Al o il oo (= 78F) o0 70 v jo (5 lo sxe
Al edslive (g, cae bl e Lo g 5,L NDVI L
AOD (yo (iS1y 5 (San alal) loged (V JS0)
sy g Lod ()1 (ool o it 9 (2L by L
oo ob ey g AOD o R? s a5 sls ylis ol
(A JS8) adloe 1TV bl g 00 4k

clicwo 0l glwlid g Ko Ol pudi oy gl
YRS

53,5 bolen slayg, slass Jlgld Sl ol s

o dls jo o5 ol plis dilise gl b Le

&\s %Q-\\
]
. X 0.8
05
X L 04
r 02
X Lo
L 02
X 04

06
08
-1

WAA-ITYVA &30 b BLS Sicbsy 5 okl 5bb puicio U AOD i cymt cymasd ot g ¥ JSC



Ae e bk 93,5 21ady Glajg; dlaxi G g (Sloj Sl o2

AR AR

Y UAREE o ilan ..... o
e A 0 0
a y = 2E-05x+ 0.1858 a y =0.0036x+0.1461
3 RZ = 0.0036 3 R?=0.0104
NAREE VAREE
IS IREI
! T T ] A T T T T 1
Y., £ .. Ve 1 Y Vw VE a
(e eleo) (05b (815 il Loo
AR o AT o
NAREE o T AR °.8 q?oe
AR O AT “
a =] =0.0769x+0.1786
o y =0.0482x +0.0762 Q Y RZ=
G . = =0.0051
e R?=0.4129 e
N aed o
wivn . . . i T r "
Vo Y/ X8 Y/ AR AT-] AR Var:
NDVI

(4l 3 o) by e o
IWAASITYA 0,90 b 10 LS sy 3 il ol pmio yily1 55 AOD &bl yolia A JS

Sk 90,5 b plss slas, i3

ar N
- 0 50100 200
——— A
I8

(00 51,1 anly il S 50 dunglio Cugr aidis (cloddly) HL 53,5 U ol yod (ol jgy aildle Silgl 3 a4 JSCi



MU YY Olbo Y€+ ulﬁwulsc,ogbb)w‘whbhjlw‘ubl&a%ﬂéadg’w M

bk 90,5 balg glagey Slgl3 |
(YR3-VYYA Loy Juad & goxo)

YAOY ' N yaov.r N
s L

Yyoy.r N
!

YEor .t N
>»

L 33,5 b glgi slagey SJlslyd |
(1YA4-1YVA sl Juad & gax0)

“'AO“‘.IN rqo"’.vN
L L

Yyoy.r N
L

N

A

LA O =

Yeoy .t N

f°v-'E v E

ey 'E

TYOY.r N YAOY -1 N Yaoy.r N

Yrov.t N

TYOY.r N YAOY -1 N Yaoy.r N

Yrov.t N

b 39,5 b elgr glaze, Slalyd |
(OY22-1YVA (bl Juad & gozxo)

S KM

w0y E b il Sl = W' E

b 39,5 L elgr glaze, Slalyd |
(OYA3-1YYA cylims ) Juad & gozxo)

N

A

.
LA =

S KM

w0y E b il Sl = W' E

IWARIFYA 0,95 b 55 JLd 53,5 L ol pod sldjsy shad Slgl,d addi Ve JSob

o 1y Syt sloolSial 53 L Sl cen
)JLM 3> Bble (e ol cyz 4 axgi L aies
F9 Mo 3lye g wluon sla)eiS la)le 95,5
(VY ) wls o ls slacs axly jo Gl bl gbl

G a9 Cxy

53 5ke 5 05 Ll (slajy, slawt bl ol s
et olub,dl el maw [0 \FAAYYVA 608 b
e VYAY BATAY g \YAY Gl Lo a5 ols oylis
onl O ) ceslanals 1) e 55,5 b plss (sl slass
s AOD jlie o st VWAV 5 VWAA cla Lo oo JLos
Silosls plaxzl sz |y Le 90,5 slaslas ) slass

o) 890 ;0 )Lt 90,5 Lolen slasy, Jlsl,8 ks
O Jlo VY (b (Sl 3 gazme a5 olo lis (o) 0 390
IS G Dl ablon it 59, FIF L i
stz ;o base azlys Al jo i Sl
V) JS2) sl (958 i 50 (Saily (29ir 5 (S0
ol Jol> gl 5 eads plxl Slae slaayosl (]
ouds &)l S5, 50,8 o0guste diged leieds 05 aLl |,
Ol Iy oy 5 @S b bl o VY S5 0
Lug 5 col ol slaaule 00y i a5 wao oo
Lol 00l 00ls aBeid gwjod o lsale
b G Sl ol o Gble rizeen
lo ls oo oo (Lid (Jlod 5 (635 ro sl s 4 S



AY

e U 92,5 3lud 5 g, dand (e g (Jloj Sk (o)

S 90,5 Lely lajs,y (Slslyd

(ra

(I

1PV a0 ggozxo) |

ek

1y Sy g (sl2oliun ! 50 CILE 0L cys by idd) 1Y G IYYA 6590

395U 53,5 b alg slajg, (Silglyd (1YY St

GS‘-\g.o x,lm.'i (@ (B2 0 oL&J

Coip A aS col ol 5l S YAA-YYA 300 b
Ot G 5l g Ol Gl (sl slafad
59,5 wby cpyion plply losg L g 05 lade
Ol el g 8o Yl 5 Gl slafad po L
S5z ) ety Gy sleazt b Gilhe mls
0,8 &labe i (VW OY) Conl ol pl (0,8 oz g By
sl pgea b il ol ) L g 0,5 yiions Bl L

LSLDOLO ;}.?- 45 M.} 9 Qle] 660 C)ST LSLQOLO ‘w

o0l attin 5 ety S owp b Ll cnl o
ooy zsl 1¥A) 5 VYAV AYAY cla Ly a5 oo
Oizees (V) Celosg () 358 w9z )3 JLe 99,5
SAJEENYAY G AYAA la Sl e 555 g8 5k
(W s\?) Sl ol u‘y& O‘)‘il u).c S )0 LQJL“J
9 3,5 ke j5 dreg)l 4zl (Bpd slaade> o
ouds o,li% b Jlw Ko 5l i WWAA Jls o Jle
)Lf..é 9 é; 6|)|¢ LSL‘b)ﬂ) slass ‘SLA.‘B J.:.A.x.: (\ <) Sl



MU YY Olbo Y€+ umu;,agbb)w‘@:Jbvcub@%ﬂMd{M AY

0,5 Ll Combg i A o lan Hlasl ad g ailale
09:;;:‘)) o;webjdfdmbuomJb
Al 13 aeg)l axlye Blbl s Wlesls  plaisl
Ol 5705 o‘ai& OlFse ) Ry delse 5l slacgane
g 0,5 LBl slice aweg)l Al o
bsgs ond glolis JLé 5 8,5 suyay Sl 5 55,
aS bl oyl 18 sblie cpl jo iy ;90 5l o
w‘éf;woyu\.:)‘bl)) 50;)‘6)...“&(5:‘9‘)3
Gk 5l as «YF XY YY) N0) s e g 08

(\ MLGA L

b gz (V8,5 15 unl 550 58 Slhaee slaoy b
&by o iion aS axly o oei> g Syd ble o Jle
adad jobday aS ail o §,d Ceos Sl o 1) Jle g0 F
Olore Gblie (nl 6l jle 595 (25 slace plos oo
A S dpogylaxljo oolg> 0 NDVI polde (Y .08
ol (Fail oo S lacwnd Lo
(AR PR FRARV-I NN L SR O 1 = PP T
oud S zoh 6518 5 Azl pud Ol oS
S s VAR s Syl ) oSy psboas - Jselyey
coluw )| 10 Q.J) Cwd )‘ g0 g O )_..ATADLQ
50 e S oo, (8 (V0) sl 0as YV F Jlo b )]

drog)l axly )0

oy Wil 5o oS Sl g )l £98 5l deg ) 4zl yo Gk
(V ol a8l oz &5 9 Kol ¢ b oS Ly S
S Q1 (Sow axly i (oulidiinee Sl 51 aiznen
aeg)l azlys LAl o Gl (S Consy (S
AL, el je5de sla Judo 4y slaul b ol lo el
2l b llas ool 318 JLE 5,5 0y sliie des)
ol 4l Glaglaow) o ol Jlegn

995 SBloy 9wy mie gl a2l s o9
3ol Jud jle g 0,5 aS jsbay (Q) culonds lsice
G Sy Jolgd B a4zl o oud SaS zoban
by 37 5 4zl o Cews (bl )3 GRashS ) -+
Ceoms &y padz j2 55 (Byd slacend 51 L(0) WS e
03978l L 9 0,5 Jlaie p 09h 0 S5 > deg)l 4zl

‘)) é;))él.ﬂ.od)‘.oSw)AdéMJLwofw
Gy 50 b cw,p Ll cpl o lesls plais] gz
Lego S cled &S cslongy o5l (S 5 ol 55
lole plw 3 pins rot 9 68 3 ()bl oo Lo ;o
ey 0 Le 90,5 wlale Ol jss yuioren (V) 0Bl 0
S csl o1 51 Sl 5 plges bl 5 olnl 5
Jade p eSS ole pege B obT 5l e 0w sleole
(\V \?)Ju)‘é‘)) 5&;61.2)9)
Ol S bl mhas 5o (Gloj Sl Wgy (o)
3 Slogne dig) g (s)lel Sl aS ol lad o5
G YYvAa 0,99 Lfb ) )Lf.é 9 d)f c.:l.99 jAOD u‘).«.aa
Ay, ‘,al> Ooh mls OS5 o jlad 0> 1TAQ
5 Bl Lo liwl jo L 9 95 lajg) olass
GML.....:‘}% Lngoli..w.:‘ )‘ ‘5.4.2.: Lol e 009 )‘0‘5._7.4
gy BB Gledwoarmas g joely (Jsdye lsal e
ol o bLal gy (V) bl e o g
s oo b g5 AOD a8 ol )] 51 S ol s s g Loo
Slade cpl a5 o)ls LD maw jo ghlo e alaly ol
NDVI L aSJl jo il oo 787 Ll (Son
Sl s saalive (5,10 cme bl )| e Los g 3,0
S u*-*”-*-’ 6“%;»») @L’ L &UM
3,5 wlig alw%@ﬁ;;\éb L_S_;Lia g_;‘)...._u
B sty o baas deg)l azl jo (LSls> 50 )LE
Sblie (rizmen abl oo (258 A5 )3 (Sl 5 (292 9
5 P o S i 4 Cod |y (i Slsl S s
e ol Cpz v azgi b Ve R olas QL‘;.,..;‘ k5|Lo.»..4
sl 55,5 5 Slie ity g Bblie sy i
Sble asi) LS il oo Gle 5 alios slo,gus
097 p S 2L Gde g 0L Ol Sl 29
slice a5 gla )l 90,5 5,08 Jlaasl Jganil oo
0579 gs”"""" stz 4 o)l le jeiS 5l (2>
Gria ,Le 50,5 oy Bble JJo uen 4 o)l
5 sl ol e aies o lis Jleds gble 4 cons
Sygods 45 (58 olmlydT pll wlidlse glaa yi



AL

e gl 93,5 DS 5 (65, Slan (e g (Floj Ol paedS (w2

5 ol slacoles 5l aloe 55148 sy 5 Sise] &l Sl B

9 SiliS Ghjgal 9 Dlinioss 38 pe 9 lojle cnl (sgine WS L Slades ojgn @l g5 Sogh

S8 g iS5 o2 Ql-?'-.’.le)ﬂ obwl b alio (Slaass lejle yo R O - N IR 4 oguare
D9 50

B References

1.

10.

11.

12.

Al-Dabbagh, S. K. (2020). The use of aerosol optical properties in identification of dust sources in Irag.
Physics: Conference Series, 1660(1), 012049.

Arjmand, M., Rashki, A., & Sargazi, H. (2018). Monitoring of spatial and temporal variability of desert
dust over the Hamoun e Jazmurian, Southeast of Iran based on the Satellite Data. Geographical Data
(SEPEHR), 27(106), 153-168. (in Farsi)

Bogan, M. A. B., Kul, S., Zengin, S., Oktay, M., Sabak, M., Gumusboga, H., & Bayram, H. (2021). The
effects of desert dust storms, air pollution, and temperature on morbidity due to spontaneous abortions and
toxemia of pregnancy: 5-year analysis. Biometeorology, 65(10), 1733-1739.

Boroghani, M., Pourhashemi, S., Zanganeh Asadi, M., & Moradi, H. (2017). Dust source identification in
the Middle East by using remote sensing. Natural Environmental Hazards, 6(11), 101-118. (in Farsi)

Boroughani, M., Hashemi, H., Hosseini, S. H., Pourhashemi, S., & Berndtsson, R. (2019). Desiccating
Lake Urmia: a new dust source of regional importance. IEEE Geoscience and Remote Sensing
Letters, 17(9), 1483-1487.

Boroughani, M., Pourhashemi, S., Hashemi, H., Salehi, M., Amirahmadi, A., Asadi, M. A. Z., &
Berndtsson, R. (2020). Application of remote sensing techniques and machine learning algorithms in dust
source detection and dust source susceptibility mapping. Ecological Informatics, 56, 101059.

Cao, H., Amiraslani, F., Liu, J., & Zhou, N. (2015). Identification of dust storm source areas in West Asia
using multiple environmental datasets. Science of the Total Environment, 502, 224-235.

Ciren, P., & Kondragunta, S. (2014). Dust aerosol index (DAI) algorithm for MODIS. Geophysical
Research: Atmospheres, 119(8), 4770-4792.

Dehghan, A., Khanjani, N., Bahrampour, A., Goudarzi, G., & Yunesian, M. (2018). The relation between
air pollution and respiratory deaths in Tehran, Iran-using generalized additive models. BMC pulmonary
medicine, 18(1), 1-9.

Delfi, S., Mosaferi, M., Hassanvand, M. S., & Maleki, S. (2019). Investigation of aerosols pollution across
the eastern basin of Urmia lake using satellite remote sensing data and HYSPLIT model. Environmental
Health Science and Engineering, 17(2), 1107-1120.

El-Askary, H., Gautam, R., & Kafatos, M. (2004). Remote sensing of dust storms over the Indo-Gangetic
basin. Indian Society of Remote Sensing, 32(2), 121-124.

General Meteorological Department of West Azarbaijan Province (2022). Meteorological journals of West
Azarbaijan province, Received on March 3, 2015 from http://www.azmet.ir/in/book/nashreh.htm. (in
Farsi)



AT G VY Oloiio V€0 ) laali osd 8,lowd 3 Jlus ¢3blay St pato &g puid Ao

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ghavidel Rahimi, Y., Farajzadeh, M., & Lashani Zand, E. (2018). The temporal analysis of dust storms in
Khoramabad synoptic station. Applied researches in Geographical Sciences, 18(51), 87-102. (in Farsi)

Gholami, H., Mohamadifar, A., & Collins, A. L. (2020). Spatial mapping of the provenance of storm dust:
Application of data mining and ensemble modelling. Atmospheric Research, 233, 104716.

Ginoux, P., Prospero, J. M., Gill, T. E., Hsu, N. C., & Zhao, M. (2012). Global-scale attribution of
anthropogenic and natural dust sources and their emission rates based on MODIS Deep Blue aerosol
products. Reviews of Geophysics, 50, RG3005.

Hamzeh, N. H., Kaskaoutis, D. G., Rashki, A., & Mohammadpour, K. (2021). Long-term variability of
dust events in southwestern Iran and its relationship with the drought. Atmosphere, 12(10), 1350.

Karami, S., Hossein Hamzeh, N., Sabzezari, H., & Lo Alizadeh, M. (2021). Investigation of trend analysis
of the number of dust stormy days and aerosol concentration derived from satellite in Khuzestan province
by using non-parametric Mann-Kendall test. Climate Research, 1399(44), 91-103.

Khaledi, K. (2017). Estimating the economic losses of dust storms on agriculture sector in the western
provinces of the Iran. Eqtesad-E Keshavarzi Va Towse'e, 24(96), 151-183. (in Farsi)

Kheirandish, Z., Bodagh Jamali, J., & Rayegani, B. (2018). Identification of the best algorithm for dust
detection using MODIS data. Natural Environmental Hazards, 7(15), 207-220. (in Farsi)

Levy, R. C., Remer, L. A., Mattoo, S., Vermote, E. F., & Kaufman, Y. J. (2007). Second-generation
operational algorithm: Retrieval of aerosol properties over land from inversion of Moderate Resolution
Imaging Spectroradiometer spectral reflectance. Geophysical Research: Atmospheres, 112(D13211).

Moridnejad, A., Karimi, N., & Ariya, P. A. (2015). A new inventory for middle east dust source
points. Environmental monitoring and assessment, 187(9), 1-11.

NOAA Research. (2020). NOAA ESRL global monitoring laboratory: SURFRAD aerosol optical depth,
Retrieved March 03, 2020, from https://www:.esrl.noaa.gov/gmd/grad/surfrad/aod/.

Prospero, J. M., Ginoux, P., Torres, O., Nicholson, S. E., & Gill, T. E. (2002). Environmental
characterization of global sources of atmospheric soil dust identified with the Nimbus 7 Total Ozone
Mapping Spectrometer (TOMS) absorbing aerosol product. Reviews of geophysics, 40(1), 2-1.

Rahmati, O., Panahi, M., Ghiasi, S. S., Deo, R. C., Tiefenbacher, J. P., Pradhan, B., Jahani, A., Goshtasb,
H., Kornejady, A., Shahabi, H., Shirzadi, A., Khosravi, H., Davoudi Moghaddam, D., Mohtashamian, M.,
& Bui, D. T. (2020). Hybridized neural fuzzy ensembles for dust source modeling and
prediction. Atmospheric Environment, 224, 117320.

Rashki, A., Middleton, N. J., & Goudie, A. S. (2021). Dust storms in Iran—Distribution, causes, frequencies
and impacts. Aeolian Research, 48, 100655.

Song, H., Zhang, K., Piao, S., & Wan, S. (2016). Spatial and temporal variations of spring dust emissions
in northern China over the last 30 years. Atmospheric environment, 126, 117-127.



A e gLE 95,5 3ludy brjg, dluard e g (loj Lol S oy

27. Toofan, M. (2010). The challenges and the prospect of regional cooperation in curbing micro dust
phenomenon. Foreign Policy, 24(4), 943-958. (in Farsi)

28. Van Donkelaar, A., Martin, R. V., Brauer, M., Kahn, R., Levy, R., Verduzco, C., & Villeneuve, P. J.
(2010). Global estimates of ambient fine particulate matter concentrations from satellite-based aerosol
optical depth: development and application. Environmental health perspectives, 118(6), 847-855.



Original Article, Vol. 10, No. 2, Summer, 2022, pp 87-100

Desert Management

: . - \\/\N
www.isadmec.ir

Iranian Scientific Association of Desert
Management and Control

The Effect of Different Types of Land Uses on Carbon Sequestration and Soil
Erosion in Jazinak Region of Sistan

F. Taherkhani?, E. Rouhi-Moghaddam?*, A. Salehi?®

Graduated MSc Student in desertification, Faculty of Water and Soil, University of Zabol, Zabol, Iran.

2. Associate Professor, Faculty of Water and Soil, University of Zabol, Zabol, Iran.

3. Associate Professor, Department of Forestry, Faculty of Natural Resources, University of Gilan, Gilan,
Iran.

* Corresponding Author: erouhimm@uoz.ac.ir

Received date: 08/05/2022 Accepted date: 18/06/2022
10.22034/JDMAL.2022.553384.1385

Abstract

The aim of the present study is to investigation the effect of different land uses (forest, rangeland, cane
brake and bare land) on carbon sequestration and soil erosion in Jazink region located in Zahak city, Sistan
and Baluchestan province. For this purpose, following the field evaluation of various land uses, soil samples
were taken from at depths of 0-30 cm and 30-60 cm for each land use. Some soil properties including
organic carbon, texture, bulk density, sequestered carbon and soil stability index (MWD) were measured
according to standard methods. Data analysis was performed using one-way ANOVA analysis in a
completely randomized block design, and the averages were compared by Tukey test at 95% confidence
level using SPSS software. The results showed that the amount of bulk density at various soil depths in
cane brake land use had the lowest of 0.992 and 0.956 gr/cm?, respectively, and in the bare land had the
highest value about 1.59 and 1.61 gr/ cm?®, respectively. Carbon sequestration in land use by cane brake
was 3234.02 and 2455.32 kg/ha, respectively, and in bare land, it was the lowest around 1967.37 and 987.65
kg/ha. Soil stability in the bare land was the lowest at 0.342 mm and the highest in the canebrake land use
at 1.67 mm. Higher amount of carbon and organic matter in the soil and the lower bulk density indicates
that the soil is more stable and resistant to erosion. In this region, cane brake and forest land uses have the
highest degree of stability and carbon sequestration among land uses. These results can be very useful for
decision-making and for choosing suitable management practices and desertification programs in arid areas
such as this region.

Keywords: Soil organic carbon stock; Ecosystem stability; Soil gradation; Drylands
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