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Fig. 1. The position of the basin in the political and hydrological divisions of the country

53 (V¢ 5Y) waes (Blue Deep) 5L > 5 (Pixel Dark)
LIS S IYCRUWI [PRV PNV [t PRV CT S R I S e
Gbedls KL 5 T Sz sadsh Sl eslinl oz, S
05 Wesls B3ls sk s ool oo glane Cjbw b3k
5 Sl sdelil Sl S e gaSd sable
Giadl k) Jpus 3l cSlss s 51 AOD Sledibl
5 sl 000 S5 5l L s ge sdizin |5 (slae | pale
el skl el Gl ) poa kS ) SIS 2ds
2 55555 sl a3 Sim e3sdoee 53 Jas s g0 SIS
e Gl (TN )l Gl el
e shiea el Cews o MODIS/006/MYDOCGA
o35 53 WS g s dlaal i b gble plubi
X+/\° lis L MMB/BSC-Dust Jue 51 gy 58 sl
Lor g sbess S Jhe SO Jde cpl s S eslinad +/N°
BSC-) Lkl allpl S50 55 a5 ol T ulide
NCEP) Coyilams w i o 35+ ) Kes L (CNS
Jte cpl 51 eslizad b cesl sl 5 ~1 b (NOAA
Shode el VY B Lléss S slackle JUs! gla e

(Y JS2) s S oy sl slaesl &) 5o 6535

38 59
SV glackls pds e Gble psd S
B ATAY gbadle Sl s Lo Mol ailew 53 Sléss S
o gots adkie 53 S5 glaglgb (Yo\N-Ye1E) VY40
(AOD) 152 55 Glae D3 o5 Gos bl pluly dlals
3G 5 Bl s Olte o)l g e 5 3 S s
Sy g elas] Sl 51 ol JLe s S =B
W s Olghel danl) mbidlpa bl
Gobs opl n sy Sl esl bos (Gl sl
Slasle 53 el o iy 5 s Ol (S L Slass,
L35 bzl (AOD ke o i b slaole) sl puns
(AOD) 12 ;5 Glae Sd 6o5 Gas bl (Y JS2)
o sty S et VT 5 s S5 o sl Ysens
GLolsl 5 b Lo L) 52 3 35050 Glee o3
i el Sl AOD GNL slie asd e eslinad
do el S Bl s amdps s s Oyt 3 Lajslee
e S Sl esliad b byl s gl oSl
33550 33 5 00 5VY) sl oy SG oS 318 32
FSe Sols a8 @ pamse 5 @Bl (S s

oy



6Y§6hwg&éﬁgfé3mw)ﬁ

AAR\VAvARY

\YaE/Y/Y

48 gazn IS 33) G559 o) 3 wreluan Slaojl Oy ot g9 ) dn el VY b less S glacbale JUsl gl s ¥ Ko
(o ls Ot (3l 1 b aids Yo jubfj@\@};{fwﬂbhj.@‘@bj;ﬁw| Cola ¥ dms a8 5 geai 51 5las
Fig. 2. Dust transfer routes up to72 hours after occurring in three-hour intervals in the Gavkhoni basin

oy



1¥4] Ol (C}L@.‘."- o ylows /r-h.)j\g Jw) ‘;'-_‘_-.-b c\bﬂ BL ‘;).L’J",'?. e Lllu 9595 ) d’.’.:d..n

\¥a0/v/4

(aslsl) Y o

Fig. 2. (continued)
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Fig. 5. Model output image of dust concentrations above dust (a) and real dust image (b) occurred inside and
around Gavkhoni basin on 4/06/2014
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Fig. 6. Model output image of dust concentrations above dust (a) and real dust image (b) occurred inside and around
Gavkhoni basin on 25/04/2015
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Fig. 7. Model output image of dust concentrations above dust (a) and real dust image (b) occurred inside and around
Gavkhoni basin on 1/10/2016
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Fig. 9. Average cross sectional area of wind direction and speed, omega winds and sea level pressure on 25/4/2015
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Fig. 9. (continued)
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Fig. 10. Average cross-sectional area of wind direction and speed, omega winds and sea level pressure on 2016/10/01

33 4AS g pban il wils o s Sl bl ol
Ao mbe el G )8 VB (SUSis 5l ol
S cl Jb s pl s e p&ot odudy cpl e S ILALS
ol a5l as sy 18 oleal pl 5y gsl il 3 068\
50l ailate (5 5w ks Ol Gl g0
s cpl Jeol Gda aSlasT3l 5 S oLl SOU 4y ol 5 g

VU glacbile JLSe 50 oS oy o 5 Line )y

S e 5 S
or ks S by plieS 5 Coale 4 a5 L
onr LUl Sose mlr O soa Ll B
53 shes SLII L ol ool Wge sblis 5 5108 50 Julye
2oL S s 5 il el o8 ey cpl talS
5 aS Olgiol Ol 1 bl 55 s gladlo

ol 0313 53 50 o 1 Ol S e 0554 Olinl sla g

-\n



6Y\g6hw@\$ﬁu§ﬁfgﬁjmw)ﬁ

slewl 5l Sbs gladen o o glaa s 5 DU
2 Ve o LTI VL sl s o s slaas
2 oL sn S bk g By e 5 Gbla onl s5) » (a5
P oS > L pye sl bl el S L;La@)ll
Sl fie 5o oj s> odlp) ol S mlis
Ui Ll (gl gl ol oy S o 0 Lol
iy lsean (YY) e3lsle 5 (s, ladll s

SIS o554 5 e e LS o S 4wy L
5 5w So Sl ejs 5 St sl S VU 5 aiha b
ol ol S0 (g Sl Ol slaanle 5 OLLy 528
s S VL slac Bl ¢ 5 55 dat e GbLis J, 28
Ay 4 e S L pramen 358 JWs sy o sba sl Ll
slaal b el gladle (b les (L1530 5 0L als
Sy 05530555 S 5l S S e Y Ll
358 35l Gbla oy

g Gl b Gl L Olg e sl S L i ol
Joe 3k ol 5 ol gl Gl el
Al 3l e L olas s Jlg oS 5 el
Sl sl e S e 5 VL daelts
pls 5 op an S D15 Oy a3 5 S Cusb,
1 U U B USSP -1V B PO I P P
p‘Y ShCs o o33 V0 4 Aoy V0 51y D3 Cusby
sl s e VY syl w4l s e 051 ol Jlash ¢l

References

1. Baddock MC, Bullard JE, Bryant RG. 2009. Dust
source identification using MODIS: A comparison
of techniques applied to the Lake Eyre Basin,
Australia. Remote Sensing of Environment,
113(7): 1511-1528.
doi:https://doi.org/10.1016/j.rse.2009.03.002.

2. Engelstadler S. 2001. Dust storm frequencies and
their relationships to land surface conditions.
Freidrich-Schiller University Press, Jena, Germany
340 p.

3. Gillette DA, Herrick JE, Herbert GA. 2006. Wind
Characteristics of Mesquite Streets in the Northern

W

sdSit NG eisa 5 55558 soul o 53 Sl s S
Lol plo sl B0 o b gyl acwl o3 35558
s sl s 7 Sl ool U ol i s Ol
Sl s e slaedod olalis « NMMB/BSC-Dust
sddaztls 58 o3 3 O SIS Sl uns 5 JLess S
Loldsn S glachle SUbkil Ol o oshie 40 ool
So dis Sl el pslas Ol Sl addas glasl cons s
5 S bl ailaie s jlegs S cble i b
Slasly 53 Lad Glaes 5 Dl ok 5 adee glasl Coass b
aolie )5 JS WL Ka Ve LoV eee Sl > (i s
JUil e (V0 B A (sla JS2) s IS plad 3 .5 513
A3 S Aoy andly 0T 53 WOT ST 3 28 o g 5 Lasks

05 m s dide el st mld 4 a5 L
o 3de 53 sl g S slac ble JLSG =55 5 ke
o ble s sleas e bdas oo 4 Sldlas
slagsluand plal 5 aS o35 5l able Legs S Sl)s
Al e s 3 Bl Sl gl 4 S s
1) s eend 35 3 il ol slaaais Ol sie e
eble Sl b slaes sdome Glkail 51 S Laasl (Y
Ol SLesn S A5 o5 wl)d eddatlid wader
Fr il S sl o 5 65 0 25 Sle s
ol el el (S VS G b 655
o i Ol s e 5o UL s LE s S
wn al 53 55558 VB g 5315 s 2 el ge
OLLSen 5 i s Goliod b 4l ) S .l 08 L
ol gl (YY) Ol 5 Ja55 5 (0)

Condy g adle ool Sz (o lil Consy )
b3S s 6 pd o edmsolis Gl ol s Ipa 5Lis
3oL 5l Jols s LU ezl ddlas (552 a2 )
slast slaais .ol [5a 5Lis 5 JLE3eS Ghar s L
S JSi 51Ol 55 (e o L3 (53508 slasl) Kl
adlais 555 SMSLL 5 QLA S) a5 3n 0 S 0 SO

syl acakie L S Caab LUl an SaS amed s



Y44 Ol (CJLG;"’ oyl /r-h.)j\g Jw) ‘;'-_1-.-]9 GU.A BE ‘;1\-*\5‘,'?' M bl 9955 ui:t...n

10.

11.

12.

Chihuahuan  Desert, New Mexico, USA.
Environmental Fluid Mechanics, 6(3): 241-275.
doi:10.1007/s10652-005-6022-7.

Groll M, Opp C, Aslanov I. 2013. Spatial and
temporal distribution of the dust deposition in
Central Asia — results from a long term monitoring
program.  Aeolian  Research, 9:  49-62.
doi:https://doi.org/10.1016/j.aeolia.2012.08.002.
Haustein K, Pérez C, Baldasano J, Jorba O, Basart
S, Miller R, Janjic Z, Black T, Nickovic S, Todd
M. 2011. Atmospheric dust modeling from meso
to global scales with the online NMMB/BSC-Dust
model--Part 2: Experimental campaigns in
Northern Africa. Atmospheric Chemistry &
Physics Discussions, 11(11): 30273-30331.
Ishizuka M, Mikami M, Yamada Y, Zeng F, Gao
W. 2005. An observational study of soil moisture
effects on wind erosion at a gobi site in the
Taklimakan Desert. Journal of Geophysical
Research: Atmospheres, 110(D18).
doi:https://doi.org/10.1029/2004JD0047009.
Karegar E, Bodagh Jamali J, Ranjbar Saadat Abadi
A, Moeenoddini M, Goshtasb H. 2017. Simulation
and Numerical Analysis of severe dust storms Iran
East. Journal of Spatial Analysis Environmental
Hazarts,  3(4): 101-1109. (In Persian).
doi:https://doi.org/10.18869/acadpub.jsaeh.3.4.101

Mahmood Abadi M, Rajabpour H. 2017. Study on
the effect of initial soil moisture content on wind
erosion rate using a laboratory wind tunnel.
Journal of Water and Soil Conservation, 24(2):
167-183. (In Persian).
doi:https://doi.org/10.22069/JWFST.2017.10419.2
485.

Mahowald NM, Baker AR, Bergametti G, Brooks
N, Duce RA, lJickells TD, Kubilay N, Prospero
JM, Tegen I. 2005. Atmospheric global dust cycle
and iron inputs to the ocean. Global
biogeochemical cycles, 19(4).
doi:https://doi.org/10.1029/2004GB002402.
Rashki A, Arjmand M, Kaskaoutis DG. 2017.
Assessment of dust activity and dust-plume
pathways over Jazmurian Basin, southeast Iran.
Aeolian Research, 24: 145-160.
doi:https://doi.org/10.1016/j.aeolia.2017.01.002.
Rashki A, Kaskaoutis DG, Goudie AS, Kahn RA.
2013. Dryness of ephemeral lakes and
consequences for dust activity: The case of the
Hamoun drainage basin, southeastern Iran. Science
of The Total Environment, 463-464: 552-564.
doi:https://doi.org/10.1016/j.scitotenv.2013.06.045

Remer LA, Kaufman YJ, Tanré D, Mattoo S, Chu
DA, Martins JV, Li R-R, Ichoku C, Levy RC,
Kleidman RG, Eck TF, Vermote E, Holben BN.
2005. The MODIS Aerosol Algorithm, Products,

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

and Validation. Journal
Sciences, 62(4):
doi:https://doi.org/10.1175/JAS3385.1.

Remer LA, Kleidman RG, Levy RC, Kaufman Y,
Tanré D, Mattoo S, Martins JV, Ichoku C, Koren I,
Yu H. 2008. Global aerosol climatology from the
MODIS satellite sensors. Journal of Geophysical
Research: Atmospheres, 113(D14).
doi:https://doi.org/10.1029/2007JD009661.

Remer LA, Tanré D, Kaufman YJ, Levy R, Mattoo
S. 2006. Algorithm for remote sensing of
tropospheric aerosol from MODIS: Collection 005.
National Aeronautics and Space Administration,
1490.

Tanré D, Kaufman Y, Herman M, Mattoo S. 1997.
Remote sensing of aerosol properties over oceans
using the MODIS/EQS spectral radiances. Journal
of Geophysical Research: Atmospheres, 102(D14):
16971-16988.
doi:https://doi.org/10.1029/96JD03437.

Tegen 1. 2006. Effects of atmospheric dust.
Encyclopedia of Quaternary Science Elsevier,
Netherlands. doi:https://doi.org/10.1016/B0-444-
52747-8/00029-6.

Wang S, Wang J, Zhou Z, Shang K. 2005.
Regional characteristics of three kinds of dust
storm events in China. Atmospheric Environment,
39(3): 509-520.
doi:https://doi.org/10.1016/j.atmosenv.2004.09.03
3.

Wang YS, Wang YM, Lin HH, Tang TI. 2003.
Determinants of user acceptance of Internet
banking: an empirical study. International Journal
of Service Industry Management, 14(5): 501-519.
doi:https://doi.org/10.1108/09564230310500192.
World Meteorological Organization W. 1995.
Manual on Codes, Suppl. 6(VI11.2007), WMO,
Geneva, Switzerland, 175 p.

Xuan J, Sokolik IN, Hao J, Guo F, Mao H, Yang
G. 2004. ldentification and characterization of
sources of atmospheric mineral dust in East Asia.
Atmospheric Environment, 38(36): 6239-6252.
doi:https://doi.org/10.1016/j.atmosenv.2004.06.04
2.

Zazuli FM, Vafaeinejad Khairkhah A, Zarkash M,
Ahmadi Dehka F. 2015. Source routing of dust
haze phenomenon in the west and southwest of
Iran and its synoptic analysis by using remote
sensing and GIS. Journal of RS and GIS for
Natural Resources (Journal of Applied RS & GIS
Techniques in Natural Resource Science), 5(4):
61-78. (In Persian).

Zolfaghari H, Abedzadeh H. 2005. Synoptic
Analysis of Dust Systems in Western Iran. Journal
of Geography and Development, 6: 173-178. (In
Persian).

of the Atmospheric
947-973.

ay



RS & GIS for Natural Resources
(Vol. 11/ Issue 4) Winter 2020

Indexed by ISC, SID, Magiran, Noormags, Civilica, Google Scholar

journal homepage : www.girs.iaubushehr.ac.ir

Investigation of the origin and spatial distribution of high
dust concentrations and its synoptical analysis in Gavkhooni

basin

Zahra Saieedifar, Mohammad Khosro shahi,

Sakineh Lotfi nasab asl, Fatemeh Dargahian

Received: 7 April 2020 / Accepted: 2 October 2020
Auvailable online 1 December 2020

Abstract

Background and Objective In recent years, the crisis
caused by dust in the southeastern regions of the
country has been one of the natural-human events
affecting the daily lives of citizens and the economy of
the region. Increasing access to various data
processing sources has expanded dust modeling at
various levels, including local, regional, and global
levels, and has helped to understand the mechanism of
complex natural systems. dust Modeling helps to
identify the main factors that create it and the
importance of each factor. One of these models that
are used to detect the concentration and intensity of
dust in the atmosphere and the range of this
phenomenon and determine its origin is the dust
model (NMMB / BSC). The purpose of this paper is to
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identify and monitor dust from the Gavkhoni basin by
two methods of visual interpretation and tracking in
satellite images wusing the mentioned model.
Identifying areas with the possibility of dust and its
synoptical study can be an important step in managing
this phenomenon in the region.

Materials and Methods In order to determine the
potential areas of high concentrations of dust in the
region, first in the period of 2016-2016, pervasive
storms in the region were determined on a monthly
basis based on the Aerosol optical depth parameter
(AOD). Then, by the parameter of the minimum
visibility and continuity of dust events obtained from
the information of synoptic stations of the
Meteorological Organization, the days with the lowest
field of view and the highest continuity in the
specified months (months with the highest AOD
concentration) were selected. The Aerosol optical
depth was calculated by using the Modis sensor and
the Deep Blue algorithm. The MMB / BSC-Dust
model was used to identify the most dust suscribted
areas in the Gavkhoni basin. With the help of this
model, dust transfer routes were monitored for three
hours within 72 hours after the occurrence.
Accordingly, in the next step of 25 model output maps
for each time period, a map with the highest dust
concentration in the basin was determined. To test the
relationship of these parameters to the high
concentrations of dust the output was then compared
with the Synoptical maps and dust images of the
Modis sensor dust storm from the Worldview
database.

In Synoptical studies, the goal is explaining the key
relationships between the atmosphere and the
environment. In order to determine the atmospheric
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patterns in the basin on the studied dates, the
geographical range of 20 to 50 degrees north and 40 to
65 degrees east to receive digital data was determined.
The hourly data of winds of different atmospheric
levels of 100, 500, 700 and 850 hectopascals for days
with the highest dust concentration were obtained
from NCEP / NCAR center and the obtained maps
were compared and analyzed with each of the dust
concentration patterns.

Results and Discussion The selected image of the 72-
hour period on 4/6/2014 shows that the basin is
affected by the southwestern regions of the country,
especially the dust centers of Khuzestan and Iraq,
which gradually affect the basin during the movement
towards the central regions of the country. Images of
the Modis sensor also confirmed the presence of this
dust mass on the southwestern regions of the country
and affected the basin on this date. The image of
4/25/2015 proved the existence of a dense dust mass
in the southwestern regions of the country and the
impact of the Gavkhoni basin from this mass. On this
date, parts of the basin, including the eastern part of
Gavkhoni Wetland and the center of the Little Spring
Basin, have been producing dust. On this date, parts of
the basin, including the eastern part of Gavkhoni
Wetland and the center of the basin, have been a small
source of dust. The dust event that occurred on
1/10/2016 shows that the basin is affected by dust
sources in the Central Desert so that by moving the
dense masses of dust from the central desert and the
Black Desert, the basin was affected by them. And the
central areas of the basin acted as a source of dust and
contributed to the intensification of dust
concentrations. As can be seen in the dust analysis,
due to the low pressure in the center of Iran due to
cyclonic rotation (counterclockwise in the northern
hemisphere) on the north and south sides, the east
wind and the west wind have dominated, respectively.
The dominance of the western wind with orbital
motion in dust storm events has been proven in most
of the identified dates. In the most recent case, in
2016, we witnessed the expansion of a high-pressure
center across the country and the change of this trend
and the dominance of the east wind in the high levels
of the atmosphere. An examination of the condition of
the winds that took place on 4/25/2015 at 0-06 GMT
shows the formation of centers with speeds higher
than 12 m/s in the formation of dust centers. The
winds blow from west to east and the dust passing
through the basin originates from the western parts of
the country, including the dust centers of Khuzestan

and Iraq provinces. In this case, we have witnessed the
dominance of unstable low-pressure centers on the
surface of the basin, which can be one of the main
factors in aggravating the dust phenomenon on the
surface of the basin. Examination of omega winds
(vertical winds on the ground) indicates the formation
of an air ascent center on the range of the formation of
high-speed wind nuclei and dust centers. The second
incident occurred on 2/2/2015 at 3:00 PM GMT.
Examination of wind direction maps shows the
formation of centers with a speed of more than 25
meters per second with west-east direction on the
surface of the western regions of the country and
Gavkhoni basin, which aggravates dust production in
sensitive areas such as Khuzestan and its movement
Towards the Gavkhooni basin and affecting the basin.
Examination of wind conditions to high atmospheric
levels also showed that the wind regime was constant
while increasing its speed at all atmospheric levels. An
examination of the maps of omega winds (vertical
winds on the ground) and sea surface pressure
indicates the formation of an airborne and unstable
(low pressure) center on the region, thus helping to
aggravate the dust situation in the region. An
examination of the dust storm that took place on
1/10/2016 at 6:00 PM GMT showed the formation of
high wind speeds above 17 m/s in the eastern regions
of the country, which are in the east-west direction at
850 ha Pascal level. he formation of these high-speed
nuclei and the blowing of winds from the east to the
basin have affected the Gavkhoni basin from the dust
produced from the central desert and the black desert.
Vertical winds also indicate the rising and falling
currents and the movement of winds from high
pressure (east) to low pressure (west) and the
formation of east-west currents.

Conclusion The results of this study showed that the
source of dust occurrence in Gawkhuni basin is the
Khuzestan and Iraq dust production centers, central
desert and small parts of the basin center and around
Gavkhuni Wetland. In addition, a synoptic
examination of suitable areas of dust occurrence
revealed that at the dates of the dust storms, low-
pressure zones and high-velocity cores are formed at
different levels of the atmosphere over the area, which
is associated with the direction of the winds and the
movement of dense masses of dust toward the basin.

Keywords: Dust concentration, NMMB / BSC-Dust
model, Wind direction, Aerosol optical depth
parameter (AOD)
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