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Abstract

Vegetation is one of the most important key components in arid regions for reducing of the effects
of erosion and determining the severity of desertification. Decrease in vegetation leads to increase
in surface albedo. Accessing and preparing desertification intensity map at the fastest possible
time and at the lowest cost is one of the concerns of governments. In the present study, in order
to identify the best vegetation index for preparing the desertification intensity map, MSIL-1C data
of Sentinel 2 satellite in the arid region of Sistan has been used. For this purpose, the relationship
between surface albedo and each of the different vegetation indices of the NDVI, RVI, DVI, PVI,
SAVI and TSAVI were conducted. After determining the linear regression equation between the
albedo and each of the mentioned indices, the relevant desertification intensity equation was
calculated and the desertification intensity map of the studied area at 5 classes was prepared based
on albedo and each of the mentioned indices. The results showed the strongest relationship in the
study area was between albedo and NDVI, with a correlation coefficient of 0.63, and the lowest
correlation of 0.37 was between the albedo and PVI indices. Based on the present study among
the indices studied, the NDVI is the best for the preparation of maps of desertification intensity
in the arid region of Sistan. Based on this index, 20.3% of the region was classified as severe and
32.9% of the region grouped into the moderate desertification class.

Keywords: Classification; Remote Sensing; Sentinel 2; NDVI; Albedo
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3 Change Vector Analysis
4 Sentinel
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Abstract

Meteorological drought is a complex natural disaster that occurs everywhere in the world. Predicting the
occurrence and severity of drought can be effective in managing water crises and their impacts. The
purpose of the current study is to select the most appropriate model from statistical models and artificial
intelligence (artificial neural networks) to predict drought in Isfahan synoptic station during the span period
of 1990-1920 using the Z-Score index (ZSI). In this study, the capability and efficiency of the SARIMA
stochastic linear model and three advanced learning machine models of the Feedforward Neural Networks
(FNNSs), Multi-layer Perceptron (MLP), and Extreme Learning Machines (ELM) were evaluated based on
Root Mean Squared Error (RMSE), Mean Absolute Square Error (MASE) and Mean Absolute Error
(MAE). The results showed that among the many models made, the Feedforward Neural Networks (FNNs)
model with RMSE of 0.33, MASE of 0.02, and MAE of 0.22 were selected as the best model. Using the
superior model, precipitation for the period of 2025-2021 of Isfahan synoptic station was predicted, then
based on the ZSI drought index, drought intensity of forecast precipitation data in 3, 6, 9, 12-month time
scales, 18, and 24 months was calculated. The results of drought severity predicting showed that severe
drought in 3 and 6 month time scales in 2021 and 2023 and in 9 and 18 month time scales in 2024, moderate
drought in all time scales in 2024, and weak droughts occurred at the 3, 6, and 24-month time scales in
2024 and 2025, respectively. Overall, the results showed that the use of feed neural network model was
more efficient. Since predicting drought at all time scales can reveals drought more accurately, this
predicting in turn to facilitate the development of water resources management strategies for management
of drought is effective.

Keywords: Extreme Learning Machines (ELM) Model; Feedforward Neural Networks (FNNs) Model;
Multi-layer Perceptron (MLP) Model; SARIMA Mode; Z-score index (ZSI)
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Abstract
TWater deficit is considered as one of the limited factors in agriculture in the arid and desert
regions of the country. The cultivation of drought tolerant plants such as safflower (Carthamus
tinctorius L.) and using methanol to increase the drought resistance of these plants is an
appropriate solution for agricultural development in these regions. For this purpose, an
experiment was carried out in the design of split plots in a randomized complete block with three
replications in the growing season of 2019-2020 in Iranshahr. Experimental treatments were
consisted of three drought stress levels including no stress, moderate stress and severe stress, as
the main plots, and the four methanol levels including no use, using 10, 20 and 30% volume of
methanol as sub plots. The results showed that the highest values of the studied traits were
obtained from no stress treatment and foliar application of 30% volume of methanol. However,
for the 1000 grain weight, grain and oil yield, there were no statistically significant differences
between 30 and 20% by volume of methanol. For all the studied traits, there was no statistically
significant difference between the absence of stress treatment and the absence of methanol use,
with moderate stress treatment and foliar application of 30% methanol volume. The lowest values
of the traits studied were achieved by severe stress treatment without foliar application.

Keywords: Balochistan; Drought stress; Yield; Oil plant
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Abstract

The present study aimed at preparing the potential distribution map and identifiying the
environmental requirement of Prosopis farcta L. using tree-based and regression methods in the
marginal rangeland of Niatak river in Sistan region. For this purpose, species presence data was
recorded randomly. Environmental variables were prepared using field sampling and digital
elevation model. In order to achieve the pseudo-absence points, first habitat modeling was
performed using the domain model, then pseudo-absence points were prepared using the
prediction map obtained from this method. Species distribution modelling was conducted using
random forest (RF), classification and regression trees (CART) and generalized additive model
(GAM). The accuracy of the models used was evaluated using the area under curve criterion.
Result showed that the RF with area under curve 0.98 has the highest accuracy. Generalized
additive models and classification and regression trees were ranked after RF. The highest and
lowest values of kappa index were assigned to the RF with 0.75, and GAM with 0.43 Kappa value.
Accordingly, the RF model is the most accurate model in predicting the potential habitat
distribution. Analysis of the variable’s importance showed that in the studied scale, edafic factors
and distance from the river have greater effect on species distribution than other factors. So that,
in all models used, acidity and electrical conductivity were identified as the most important
variables. In general, it is suggested that habitat development plans for Prosopis farcta should be
planned in the central and marginal parts of the Niatek river due to better suitability of these
regions for species distribution.

Keywords: Distribution modeling; Threshold; Random Forest; Soil properties; Distance from
the river
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Abstract

The present study was aimed at studying the physiological and phonological characteristics of
Salivia eremophila Boiss. as a native and medicinal species in three rangeland sites in Yazd
province, Iran. For this perpose three areas (Damaghan, Tange-Chenar and Ghavam abad) and
three sites in each area, were investigated in terms of soulobe carbohydrates, proline, chlorophyll
and carotenoids in aerial parts of Salivia eremophila in two phonological stages of flowering and
seeding. Plant sampling was done based on randomized-systematic method in 1m? plots, along
with 50 m? transects. Phenolocical diagram of Salivia eremophila was drived based on
consecutive field investigations. The results showed that there are significant differences in the
interaction effects between phonological stage, site and area. Site #1 of Tange-Chenar had
significant difference in Chlorophyll (a and b) with the other sites (p<0.05). For carotenoids, there
was a significant difference between sites and areas where Damgahan Site #3 at the seeding stage
and Tange-Chenar Site #1 had the highest rates. Proline levels at Damgahan Site #1 (at the
flowering stage) were higher than at other sites and areas, and showed a significant difference.
The amount of soulobe carbohydrates showed a significant difference in sites and phonological
stages in general (except the flowering stage). In overall, the climate conditions of the studied
sites are nearly similar in terms of annual rainfall, as well as rangelans type and altitude, and this
can affect the occurrence of low changes in plant nutrients.

Keywords: Arid rangelands; Soulobe carbohydrates; Proline; Chlorophyll; Carotenoid
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Abstract

Dust, the main pillar of air pollution, has always been an important subject of study on several
levels. Over the last few years, it has become increasingly concentrated in various regions. The
present study, which uses Google Earth engine system and MODIS satellite data with 8-day
temporal resolution and spatial resolution of 1km and 250m, as well as statistical methods such
as correlation and averaging of Triple Exponential Smoothing (TES), to monitor and predict
spatial and temporal changes of airborne dust in Qazvin province. For this purpose, using Aerosol
Optical Depth Index (AOD) images, Optimal Vegetation Index (EVI) and Modis Heat Island (HI)
change index, and preparing their temporal and spatial monitoring maps during the statistical
period 2015-2020 and predict to 2030, the relationship between these factors was examined. The
results of the present study showed an increase in the quantity of airborne dust in Qazvin province
from 0.461 in 2015 to 0.603 in 2017. his rate was then reduced by 0.493 in 2018 and by 0.575 in
2019. The quantity of airborne dust, then fell slightly to 0.5366 in 2020. The results showed a
negative relationship between precipitation, relative humidity and vegetation, and a positive
relationship between wind speed, freezing days, temperature, variations in temperature islands
and hours of sunshine with AOD. The present study also examined changes in airborne dust
concentrations in two high- and low-risk classes, and predicted a high-risk class for 2030. This
finding is helping policymakers and planners reduce dust pollution in cities through vegetation
management and reduce the heat islands, as well as implement climate programs to manage
precipitation and moisture in cities.

Keywords: AOD index; EVI index; HI; MODIS; Triple Exponential Smoothing

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://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
mailto:irousta@yazd.ac.ir

Il
ULy Cup20 agpici -

www.isadmc.ir
- Ol Sl 3blia JHES 5 cu e sale Gans!

Blobw 3l eolisiwl b (9938 (yliw! yo g2 o Blro Jlfgs )5 S g (Jloj (S 9 G
osle,| IS5

Vub)l.o.c L@)w sﬁsvtl.ws) uLoa‘ s‘l)%u.s.? )l.{;' “f.\j‘uﬁm SO )

Oyl g i oRiils elaizl g Sluil pgle 08y LBl aa 09,5 905l jiomiw ol ulis 157

Ol g @y oBuils  elaizl g gludl pole oy Ll 09,5 5903l yiominw ol )| cwliss IS (ggzeiils Y
Oyl g wi oRidls (elaizl g gluil pgle sy L3l 09,5 Loliul ¥

irousta@yaza.ac.ir : Jgtus soiw g #

VA N o¥ sy gyl IFeo /NIty ) G )b
@ 10.22034/JDMAL.2022.548083.1372

oS

by sl Al a3l Calidee gblie o ol il 51 gl b ;3 45 sl Iy Sosll oF ) e yiags lyicds Jhigd S
S S8 a8 g 039, A Sloy SIS D508 b woge sloslgale slaosls g el &l 568 dibeles 5l oolainl (ol
S Sed St 9 Gl 4wl pled ilelsen 5 (San aloz 5l Ll slais) rizen 5 TO-M 5 1kM
(AOD) s sl (Sl o ol pglai 5l oolicil b pslate oy Elogy g3 bl 52 )0 (Blae jLeg0)5 Jlej
Pl G 5 Gy (il sloasis a5 oo HD (551> opir Slieis (el 5 BV (alS (idigy aie (ol
ol g gl b ey N0 b else ol BLS, e B 5T by, i 5 ITRANTRE oLl 650 Jsb
Olyme (09 VWAF JLo o + /7Y 4 VWA Jlo j0 /T2 51 938 il 1o o2 0 Blao Legd T ol ialj8l onsms ylis
g0 5 Hliee .8l il VYAA Lo o - /AYD @Tom A 59 00w, VYAV Jlo o «/FAY 4y ialS wig, G 50 e
Gieigy 5 (o Zagby o SWL e bLI Sk bl e, VAR Jls jo +/OYF 4 Sl L8l L s 92 50 (3l
g5 95 AOD polie b sl Slels 5 (55> 052 Ol oo (lacsy sl slawd b s s oo bLI | g aLS
Sl b G Gl QT ot 5 s eS g shs i (S 50 10 52 5 Blas JLss S CalE Gl ey n b 0>
g S e LB aS oo SaS sl 5 Ol eeedl 4 pol GRaghy mls 05 sinGin 1T Jle ln ) Ol
ol 4 b e mhans Cusby 9 ()L o Sladslip rizmen 5 e (S nliz alS Cuz 0 syaelin g (LS
LS S8 s 50 92 50 (3lae g0 S 5l AL sl Sogl]

alfan oles s3lejlgen ¢ udget )l > 0552 1Bl Sgup 2L iy er”ﬂ Sl Gos Ll 1 gals o8 ils

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://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
https://dx.doi.org/10.22034/jdmal.2022.544754.1359
mailto:irousta@yazd.ac.ir

AN G VY Olorio Y E0) ln cJol 05lond ond Jlws ¢yl S yaoko &y it

va

oley LS cel ools Ssloy ce s Jdoay aleles
9y & Sdeay Hiomes g (Swd D jgoa ool B3l
Sl 3l 680 Oledol g 380 caely Oledsl yog
w5z 4y el wilobes ol 5l olitul 05 o 4ibole
b g vsboe Sludl Gy g anie g ley o
38l a8 el 5 S LSl o 1) sl cledlbl
FB M3 e (53 (e oaline 11518 ot
(YY) Sl 09g) yguai

Ol Sl @ azgi b e g 5 sla Sy 5l ol
05 69 2y el Sy Az 90 5o Wlgiee
oo LS (59, Legs S oy, all alils alS
ol (VY WS 4 S5 4 51 ], a8y
Cov aS Cowl gy Bl s )l Coenl a5 55
Db S bl g lasl 25 legs S )-*-’L'
SIS Sgdune 1y ladijg, (Soid Sl Sl Wil e uioen
by ol b g olS w) W9, ol aiS e ge el
() 005 oo Sawjlys o JlSis wais 5 ol 4
e ol Ll b (Soop bLS) Legs 5 ensay
S Shy (izen oms gb; g Lo (Sl Jie
Tl 59y Sy Gibyy (2L Jibgy Jie (e haw
calizes Sldllas Loty ol jo o)l S cél g ()
ool ) el calie (sla el L3 g 53l 5l (Sl
oy (nl 585 50 (Sl (F g (ol (oo o omlibls
oy b o Casby SRl s L Gl
G (S Glidl b g anils saie (Swson JLégo 5
GoudS jlxe G lgieds g (glood (YA (YY) il oS
2 e £ b g pulilie Ojgods L9055
ST s 0,08 Ll JLege F cdale e bl
S Cogb, (op w5l g (SHb srels b sy o
T FEPUCH I OV R CLIRE- A S RUME
S9b Jlego S lade (ialidl el ol o p G 3l g (BLS
(FY YY)

5 Ultraviolet

6 Teraa

7 Aqua

8 Google Earth Engine

dodso B

Blro 13 55 cn 30llE s ke ge 5 Juwg 5T il
5190 (T35l 055 Grietee 5 OV) Sansl (e 0,5 )0 52
SN Loy oS (g 5bas tadli oo 9o (Sl oy
Lol o o 0F) sedice ol 1) lon gla ST
Soyde by JSie ol &8 Glr ol sl
ol Ol Slol slaieg g 485 )18 Cou 590
oolbilsn jo a5 T Legs F il oo plil g955e
5 e Sy Selr ( SsS Jlen D3 5l el ol
5 ok pleyd Sl e as 5y b Glasle b ow,)
by wgdioo )y Gy rammodl ;o 3k bawgs 2licble
Ol 8w 5 sl oo Jasl GYsb jlen Sl
&l o9yl .(VF) auS oo Sguzxe yiaS L g YKM L Ykm
U e TR WIRN KX IS RV o
5 Sibe ad sladae o Jlsls LT Ll 5w le
orikel 3 (S ar0jg el Jlegs S (OV) 5505l rmins
Glo,5iS 50 055a Fmnjlazma 5 lsa (Sogll gla Lo
el sasay ol (FF) cal snls bos arwgs Jl o
39 358 FeokS ) Sl eS a4 s alS g
et 4 g g0 9o 50 Blae Blyd il b o agads
V) dwp lga jo e e emg/m? |

@ Wlgoe eizmen g S Gloj g S b
ond e (el ISy a4z 5 (e 5 azsl g, et
S Sandg & G 51 JB ) el (20 Ol B
Jgwspl Syl Goe (a3l (5pSojluil sl cd 8
S smg 5l 95 52 ar ol T 350 caiznins (AOD)
2 omdge slaosizin .ol CUV) Ll e g Wil
2 15T ojlgmle s95 29 VA9 10 715 o leale (g9,
iloas gslaslely g coas Yo o ¥

ohlaslb ol sla Jlu b Aozl &)l U565 asleli
sl 0als 5 oledlbol il jo sl o) Ktghy G gL
5 ol ooalll sloare; jo il Glaggdge o)y
bl 00,8 o g0l s IS jsbas 5 (owlidlse

1 Aerosol

2 Dust

3 Aerosol Optical Depth
4 MODIS



Ao

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

Ao )0 g A ool Cugh,y alS g Lo iuliél el a5
S ol Sas blae jo ol yuolidlly poed g e
olya ;o mhaw jlid azgs BB ialidl o SLL o990 50
czge ol bl ugildl lug pazls (ol b
a5 ad Vb bl sl o0 5l (26 Jlet slasly
Ol 0gr e Cagby Rl g Lo el snes Jds
EMME ;3 Legd S road ol LI L aghy
Sladig, ax ax U as o lis jae g 3le 40 w0gd
a5 ol Luls i L EMME ilaie 5 AOD
o &R ook (F1) 058 o0 Sy pulillsa
57 00 9 ge Blae DI,S S 5 Sloj Dlss Gl
ool Glae L3l Slodas iy jo Jligs,S 45
&ylel 0598 b moge AOD i anlllas cpl jo.o3ls
5 S Olpss Ll g ol e IYAY B YA
Olpl G osiz (Al lades Sl clile Gl
Sy slawbias ;0 AOD Sloj &l s ol eolau]
F IS cye g, 3e5] basl VLo 5 Lad calale
O o sire 9 698 bl | o9y Silo mull § ol s
oliebl zla ;3 (PM10) 3leo o3 ol 5 AOD
sloools 5,5 B3l hags ol 1) sl (g Lol 730
Oy Sl g gy 2 sl Joe8 BB 2o 51 AOD
At Gloje3 e adlhie jo g 3l l)d
ashio o ;0 AOD Sl a 565 aS ols Lis puzmen
ol ol Lai VYR B AYA gla L b Sl
elail 09> 4 1, AOD (e (0 5eS «$35 10 5 (25
2B o gz 5 3r5 (B0 Jled (2l g el
e LL5,| (F+) wlas 5 15 AOD 3l (g 53 cbile
2l LOY) (S pliz 5 (FF 1) alS gy
ol y Sl 4 sasie sbd ipgh o i 33 AOD
ol
oy 5 (surivo Spl IS 0525 Loy (558 L]
50 5 S )8 e g Dlos A5 )5 5 ol sl
5 S5 l8 CamBee 5 9 (VA) 50l s ol slagplin!
sloplivl anle 5 (25 slapligh 5 (Lad slasl se29

3 Modern-Era Retrospective analysis for Research and
Applications
4 Mann-Kendall

e (Sosll o o5, ikl Olssar JLéss,S
23 dge sbosls g o3g ()] Kdmg 4295 590 0 )lgen
AOV) o)l g3k slos )5 s (Fogll 9 Less,5 2l
i 5] e 3550 02l s o8l T3 oy o390
3550 (S5l hlizes sl 13 gy g G yS b )0
oo ghied Ragh So(TA) 0,5 0 IR (o
b obidlgn slo oo b bl g (Sloj 5 (S Dl s
r & oo et glmo ;5 AOD ey
L lidlsn glayice b o] alaly 5 (Sogll olyess
Feod Yere Gl Jlo 10 9 uwdge palad ;| ool
Bt e Ry R R AR ICARA R
Joe o elillsn Jalge 5192 )0 Blae D)5 oy Ll
ot Slr e e e L olyen Solar S
Sils igi ol bt el A eolizl AOD
polie g oduw, 095 iSTa> 4 byl ;0 AOD ailale
Ol 51 5 5l 50 9 Ll Sl i )l ;2 AOD
0P o (lsb ) by o il oo o9 (Juad (pl 4509,
Ot Ghagh (nl adl (Ll bl g le 5o )%
b1, oy oal3dl aig, 5y AOD yolie ol olis
CS YN Jlo 1y (5 Ol s 5 ¥ o Vo L
)l Jlod 4 oogix 5l il 4 bles ol e 5008
Otib &5 (ool pasll a5 oS LIl regh
(V) sl i by 3,0 AOD 1, 50
S0 alhae dilie ;5 1, AOD &) (6,505 (o) 2
TMERRA-2 slaosls jl oslizud b (EMME) ailio gl 5
Sogrme Wg) Sy Ghegh (nl )3 05 (o) p S99
Sy g¥eNe B Yeer gla o Jsb ;0 AOD azgi i3
0d 00ls LS YAV B Y1+ ela Lo b Jo3 s,
hol Jole (g3l oo 5 aS ols plas pags (nl ol
Jelse a0 o] Gliae) Olpss g 009y AOD &l s
obol 1 36 e by e EMME ailate o wlitlsn
azg JB als adsl Slejoyes o iagh (nl @ls
ez pS 5 Sas glaslh (b5 el Lo gl L3S
o EMME Caoss 4 ails 5l 50 SLLy 3blis 51 3,0

I Taklamakan
2 Eastern Mediterranean and the Middle East



AN G VY Olorio Y E0) ln cJol 05lond ond Jlws ¢yl S yaoko &y it

M

Sl 4 7Y glas L 1) lga sles oin o TES

..AS‘o..\JLu)

09y 99l M
Iy O)ge 03940

L ol VOSYYRM? Usleo cimbos b cpag58 ol
B YA FY o ol 55 o35 4o iilpl 5170
Jlos o, Y8 A YO YE 5,0 ok g 00 0V
aold 1o pe3d (V) USD) o)y 8 Tgnul b 4y s
Sl Jeloas S sad gily 5l (sloesS i, s
Joiee bl 5l lawgie o Sl g soxe Slelas)
ol il sloosS s ol igm ot ;525
U5 | 25105 o el 55 ol 058 s e 5
il o a5 FAVOM ol Jlos slaosS g
w3 oo JoSas cdo ly bl 3,5 5 (635 e (god9ue
5 )l shatel 3,0 w4y o8 Jled 5l ol et oS
o ol gl Blas el WWYem ahass o 5ok o
a2lyo Glao)lS g (Jiw o)l i3u 50 9 (028 Jleod
V) ol s s 5 Yoom glis)| b 5y, g
Siles FAESMM (sl ol o wldls Lol eSile
los Sl 5 YRM/D (b ] 5o ailles ol s s
(F) il oo VFOC 55 bl ol (slgm ailILs

ool oo 4 5T gz 45 (V) Sl g 5 635 0
2 s (Sl vals 2l ol jo el (38
958 9 Sl b 0590 il caliee glaciend
oady obom! Jdoay 3l Slgiw jo izmen .ol 004
Lalys (938 lowsl 5o Blo 5 52,y S I (Sg s
yol> Limgh (FV) cenl oniluy Slhon o 4yl So4l]
57 5 Blae ,le90 5 Gk 5 (Sloy sy gy S
5 ozl @) US55 wilales 51 enlial b cpg3 ol o
L bLs)| ;o AOD Lasls b Luoge lolgale (slaosls
Ol s ¢ madge 'EVI Bl 0gups LS ilgy a3l
O ool slajlre 5 mdee xS SHl> Rl
) i laieehn Sl 4y axgi Lol plodil L]
Voo sladlo @lp ) dibaie ool JLegs 5 Cundg (V4
leools 31 eolatwl L g (VYAY) Y-OF L (\YVY)
L0 S by pol gty ilod S ) S g
BAYRE 5l & o ylel 0,30 Jsb o |y 52 45 sles
Sl aloel je05l yiomiw glrosls jleslaiul b g VYA Lo
Sl sl 5 55 Blan g5 L oSl opdle
0y eSS g 10 YL S IS 90 50 (ns38
lod sl lgen w63l 5l eslainl LVF-Q JLo B (V)
88 B e g eyn 090 (TES) alfan
eS8 ctmgly o (Y0 Y ) ol e 5T L yas

g
N
Ol sghs i CI \

— 48°400°E  49°00°E  49°200°E  49°400°E  S0°00'E  50°200"E  50°400"E
7 s T 3% sl
— o T
-~ oS
\ RUSSIS
\\\

36°20'0"N  36°40'0"N

36°0'0"N

T

ol

938 i & :
o5t ot <o [ N Ches s [0 20 40
\ [ —] 1
| iy EI r
‘;! & T T T T T T
48°400"E  49°00"E  49°2000"E  49°400"E  S0°00"E  50°200"E  50°400"E

35°20'0"N  35°40'0"N

1855 il o Copnge N S

3 Indriani

! Enhanced Vegetation Index
2 Triple Exponential Smoothing



AY

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

Triple Exponential ) alfaw ol gjlw)lgonr Swj,les
(Smoothing

Slp e (g, TES (o,5) Swj)ls
5% 0 See )l cnl il (Sl (6 slaosls (55lu lgen
bosls 4 ol ©jgon | (c2alS (39 oley Job
e psliteds 3l ags (1)) WS o it
Ol 5o 52 50 Gleo L5505 Sl WS Corlue yts
selaieds .ol 0003 oolatwl TES o) )lgm 5l o0pg38
ol 8 seols i 5 gloj (5w slrosls (g5l lgan
ciS Jlosl bools (g9 aud po ds S loz ol YL
Sley G slrosls Sl slllis glate pay .(OA)
O D &85 A 50 Sole KT loieas ingsy
St 990 Sl 093 b Bllae L (Jad s a5
S sty Sl 5 00 liss ol Al Y o g,
Sloolatwl L TES Sowjylgs s 5 ooy .ol 561 T=0
$3955 Olrea a5 T o 40 09290 Sloj (5o sl0sls
i rdas dwodly wigy b awlxe g 85 |13 KT
Jade g -THL ley yo 1y el ey eols 5,605
T dyed (ATIe (29> lpied |) odd lgen
bl K laie sl slosds s 9l v aled
aS og THM loy o S T ley 516 5 8 slaools
ssbieds (A) clls 18 ao 5l 5,0 M :L"‘}” ‘Q] P
3 polae G WM Colue «Swjlex B b))
Sl bosls lawg YV o VN1 sl Lo
Gl slne bwg b 5 00 (it (8 slo L
25 ol CRMSE) Glas o (1 Sile jd> slas

o8l sl Lro
o> (5:0les aloz 5l garldl sl lro (s 2 j5laiony
g, olaws « Slisl Slelu slasy ol 59 Cas oo aiiion
b b o ilale g ailys, (S0l 5 (o gl eyl
9250 5 ol (sladeldles (] (glagbiw o 5 (2938 (b
ko o5, SIIYAA 5 ATAY AYAZ AYAD AYAY

(FY) €85 5 ol w000 S50 5 2l ysmsl o]

2 Root Mean Square Error

ooliiwl 090 sdoslS

aS (dge oyleale glrosls I sl agh o
ssbiieds d; ST AOD pslai cds iy slaings
Sl sy (8 il LSl 4 1, JLéss S il
Obil (BLS dgy 9 92 )3 Blae jLegd S oy
Bleo JL90,5 by jsbaiedy enl oals oolitul (538
Ol Dlpis B9, Julow jglaieds 9 AOD sl g2 o
polas opl ads o eolaiwl 36 'HI g EVI a3l )
S Lol glhaul il )l 15e8 alble Ly
oSy ol ool &Y Jgax jo o] o S
Sl ddod 4e8 e 5l i ceoliiwl 5,90 slaools
AU 31y a5 able o 5 0ad ojlul o Lo,
WWidgs ClgiSs ool lyls by Jaame adS (il Sy
Bix s,lel Glazg s 5 Jelow Como Li> jglaiea
3,90 L Jgazmo dar jo oolo glils gble Bo 5 Wil
22,5 13 ol

(AOD) Juwg T Syl o Jypazea

@5 Sl Jle59,5 (o) 2 Sl (sote 3L AOD
o)l 5 (1) g2 ;0 09250 Jlega,S lagms il @jes
(FA D) o,ls 0 )Ll janad! jaiw S 50 Blae SIS o>
5 (10) el oty Syo5 ,Lazl molie dlaluiow o5
&) 92 ;0 Blae D)5 Sl Jgaze (nl polie cnlply
P S ek 4 bl (S5 e 5 Lids
oolitul "9 50 lae O3 Aol 5l ol g
a5 al 5 i s g 95y 300 ol AOD s
ogll Hle wilas ol 51 iy g lge Slo ailas < /O b -/
Sl arls ol aclxe jshieas (V) cwl ol o
5 505 MCD19A2 oslal Jgame 5l copgsd ool
Jyame (nl 0B xS0 15 o)lgale msge oizin
o (V) was oo plis ) jhunell wain sla Sy
S slp oad ok Jgame ailyg, AOD glas «jslaie
b Sl el &)l 595 aleler j0 5 (ngd ol
o 9 abale (S0l )90 bl pslad (nl s
A dle Sl (1Sl & g0

1 Heat Islands



olel 0595 Job 33 39938 cybiwsl g2 )0 hre Hlubgd ¥ il (uSiluo ) Jguzr

(39y) Floj ST w3 P S jud Jgpazo 0,lgalo—ouioinw el
) vkm MCD19A2 AOD
VF Yo-m MOD13Q1 [JERRY EVI
A vkm MOD11A2 HI ol yess

oy Ol Sal Klo a5 Scale g5 5l 50
Al oolatwl gy Il

Ak
L 5l eolaiwl b 92 5o Glro jlfgd )5 ol i
AOD

LTy Sl 4Y AOD asls 5l oolizal |
9 Gl sln 92 50 Bl Jlege S cale ol s
2V JS8) del cewoay YW B IVAYT ol b
Glao Legs 3 cdale wig, codn] Cansdy sldass bl
VAP BT o aw b oussd obid 5 52 0
Jlo 55 0T 4 VPRE L o +[FY 5l 5008 iyl
CAE spe oo g, VY45 Jlo 45 +/5+F 5 Y40
@2l Wg) Sy 0 e 52 50 Bl [lege S
Q& ial8l L Toase (s g 00w, YTAY JLo jo +/FAY
Jls o - 10FF 4y Swil jzals 5 VFIA Jlu o +/OVO
JOMPLE RS LT

SSE a9z, Gle Lege,S ol o
O 4 Sl 1S3y (F JS8) (938 slobim s
2 02938 Oll 52 )0 Blae JLege I clale jos ke
Gl dde cpl &S sl 039 (Y ko) VYRS L
ot e 1Y oSl 5 1p5nbe: cigll oSl glabw 4o
(Y Jgoz) ol 009+ 10 052938 9 sl glopbiw e

WWAF) o & g el 0,90 Jsbo 10 AOD ol uSilee
on ool Linlas ¥ USE 10 s obiesl (gl (Y44 G
YOVIY  kM? ggome 3l ool Cowsdy gulis ulul 5.l
Jlo ;0 YYVYYAKM? (958 bl [0 oy 08590 Clina
s dib 5o VYAAQYKM? 45 L S LIS o YAY
s 8 e 50 Blae JLege 5 nale

EVI) a8l o902 BLS Gidigy Lo

«r93® bl (2lS (idg alid bl jslaiess
om3ge EVI Gasls oslel Jgamme 5l jil> iags 5
el ol aS w ool Yo V- B Y10 sla Lo gl
Db e g Gloy Dt cslie aled (el
O $9) )lege S 9 S aie; ol il oalS
2ok 5| Jyame (YD) walfice 5 1, (aLS
039, V¥ w3l 0,90 L 1y o lsale ssee MODI13Q1
o5 2 Oliee pglal (nl Cubloy jlne o5 0 gl 5kl
JoSay 55 a2 ls Gl e 0 5V 9 05 28 gl Olsee
il Lol USGS ol g 5 st ol (3) wdly oo
A sy n ) obde Jele Jlosl 5l ey g 00
g ool Cuwdts oSy o lp BVI jlade pgas
0 s S Sils g5 Oy

(H) o5 0032
5% 2938 Ol (Sl 05 Slpets b Helareas
Jypaze ol (o) whaw los pglai ol Ghagh
\7 0)30 ).Q: Lg‘).t ‘)J o)‘}mLc WQBAP L)))9 MOD11A2
o)jb 50 W 6"9}‘)3 B ‘ u)‘ ﬁ; alolus )é 0)5)
sladsame b ply Bds (Jsame oal 039, A nsas
3o e 5 s bl cillas fs ouds eolaiwl EVI
Sl Y dinear fit Jas g )3 jgiws 5l oolaul
e loy Job )0 5 JuSiy 5o Gl (led Dl ess
5235 ol S oz e ol pslaion; 03

1 Scale Factor



A

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

4970071
1

499200015 49740071
' 2

307001
L

5020071
L

0740071
N

367400"N

Jb"Zl.)‘O’ N

600N

35"4?0"?\'

-

—
- 0/5
-

0 1020

36°400'N

GOUN  36°200N

35°400°N

1394 — k.
T T T T T T
49700k 49°200"k 49°300°E 50°00"k S0°200"E S0°400°E
497001 40920071 4040071 S0 SO0 S0°A00"E
L ' N f ) N

36°400"N

30’0:0"N ,\6“2(!(! N

JS"W. N

36°400"N

WOON  36°200°N

350400°N

1396 — k.
T T T T T T
49007 A9°200" 1 49400 5000k S0° 200K S0°400°E
49°00° 1 49200 494007 SO0 SO200°0 S0°AN0"E
L s ' \ L '

30°00"N

600N 36°200°N
" i

35 "um'_ N

1398

lo 10 20

— k.

36°400"N

WOON  36°200N

350400°N

T
49°00"

T T
49°2000" 1 A9400E

T
000"k

T
S0°200°K

T
S0°400°E

400071 49920001
1 '

49740071
1

300001
'

S0 200001 S0ra00nE
I "

700N

36"200"N
i

M’l:u"N

JS"-)(.N",\

1395

36°400"N

WOON  36°200°N

35400

T T
49°00°K 49°200"k

420071 A9V2000" 1
! 1

T
49°300°E

A9 400"
2

T
0°00"k:

RO
1

T T
S0°200°E S0°400°E

S0° 200071 S07avone
X 1

36°400"N

600N 36"200°N
i N

!S”W‘ N

A

WOON  36C200N  36PH00N

35°400°N

1397 — k.
T T T T T T
97007k A49°200" 1 49°300°E S0°00" S0°200°K S0°400°E
490071 A9V2000" 1 49740071 SO0 S0 20071 RIUSI M
s L : L 2 N

600N 36°200°N 36"400"N
i i i

SS"J?W'T\

1399

[ =10

400N

WOON  36200N

35%400°N

00K A200

T
499007

T
5000k

T T
S0 200°E 5074007

0958 ol 1A GIYAF b o gl o2 50 oo HLl g ,F Clale ol ponis ¥ JSo

b st SUSAT &9 (938 ybiw] Al # axllao 090 (51 AOD aslis wolio (mSileo Ol ot .Y Jou

vaq A ywav ywag Ao yrar Il / oyl s
-y -y .15 -y -y e Sl
-If N -I¥ N 10 ‘¥ -,
.15 -y .15 -y -y e REN|
‘I8 ‘v ‘I8 ‘Y -y e ST
‘I8 ‘I8 <10 ‘Y .15 10 s
N N “I¥ 10 10 -I¥ 95
.15 .15 N -y .15 10 Sl




WA BYY loxkio V€41 lap iyl 0 lend od Jlo el o o 42 Ao

49"‘0[‘0"5 49“2?'0"E 49"4?‘0"5 50”0"0"5 50"2?‘0"&5 50"49'0"5

36°40'0"N
L
T
36°40'0"N

36°20'0"N
1
T
36720'0"N

T
36°0'0"N

3650°0"N
1

35°40'0"N
1
T
35°40'0"N

—— k.|

T T T T T T
49°0°0"E 49°2000"E 49°40'0"E SOC0'0"E. S0°20'0"E S50°40'0"k

AR G IYAF 058 Job 53 0295 oybinw! byl poed (512 92 50 Bhao Ll s ,5 Clald ol pnds el Y S

anb o .culosg cials by Jluad jo g ails _aol5dl YOVAY  KM? gg0mmo 5l codal Cowsds guls wlul p
oonlive w.mLf ‘)‘39) Jl..w 99 (o 4O LQJ..: JAJ )Ja.>)J 9 YYVYYAka qu5)3 UL"“)‘ 09 xR0 Ceolono
05 cinl3él L5 Jlo ) s b JLos &y )0 5 055 o ails 5 VYAAATKM? o L5 S LS 5 1YAF L

(KM?) gy 22 390 0393 Job 33 (52938 Ll 92 35 Blao )Ll 93,5 () Jhs 5 (W) Jhas o5 Grainb coluno ¥ Jgur

AL 1YaA yay \yas Y44 yaf b
\OVYY - \YWeAY- VA-FFY ayyvy a4 YYVYYYA <l
YOAF. YY#YF - \YEFAA YZEAOA YivooY YYaAQY o

49°10'0"E S0°0'0"E 50°50'0"FE
< <
s =
= L&
i o
© <
oA " 2]
Z £
g s
= B
z &
en “
-ld -

1 y-vismm |
g o 125 'zsm‘ g
l‘;c“- T T T -g
o 49°10'0"L 50°0°0"L 50°500"L @

S o5 g sty a9 50 (938 il g1y 55kl 030 Jgb 13 AOD yolie (puSibue .F JSCi



M

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

Joe o See o licel odwl Cawoa s ol
Sade b ETS Swjsles o Jguz) onisS cwmiom
cbile sy g ks oS sleail +/Y lssa> RMSE
5 WA pslae slalo sln 1) 92 )0 Glae JLgo S
Lol 00,5 Som i 1YAQ

9 /217 LAYAA Jlo lp ETS Siojloz st
ol s s olpom ST /AYY L VYA Ly (ol
Sy o 50 Blae JLego 5 0ig; olad Ol pusd ot
Ay aib (il ke (ng bl ean] sle Lo
Sl (2938 Ll Sl 92 5o Bl Jlege S cbale
chale s S adl Colun a5 SHgo cpiu (F JSSD)
Jlo @l 2ol o)lg0m (a3 )0 oz 30 Blae Jlego S
Oaed ;0 ¢ Byl 3l g o0 S Voo YPY kmZ N f-9
@ oiali8l gais, o sy adb Colus (Gl oye0
( J3om) Cod 00 s sty YOPASA ki

0,99 b e sl slp AOD ol ands

o ools Ligles & S5 50 (V¥R3 BV YAF) lallas
0,99 Jgb ;0 a8 el 1 ko sdel Cewsts ol .l
i & lae Gl bowigdl ol gl bl
o enlon S a 25 ]y 92 5o Blae L0 S Dl s
OLaST g 1250 (g Sl laglued (o
a5 wid)S 8 s ooy U pgs sbeas; o ol S
oS oSt @ cod F Lzl L 1 ees
o Sl cwl 005 w1 i Olss
oo 5l xeS Jlme Bloul b g gl ol e

1FeQ JUo B g2 50 @hro jLdgo )5 (S i
Slyp ead oolawl  Juw oriwjlael jglaiea
oo cnl 5eT,0 cng38 sl 51 AOD ails o i
JONCER SN BN ISURT T WA TV PPy P

2938 Ll S lw s 1y JLE 90 )5 yhas g yhad o Sraib Coluwe i Gl .F Jouor

zs! obws 12500 2958 Sl gl
v ¥ ¥ 5 5 Jloxa Sl
49°10'0"F 50°0'0"F 50°50'0"F

36°0'0"N

20'0"N

: 49°10'0"E

52

50°0'0"E

50°50'0"E

IWAR G IYAF sl Jle b ax 50 3lro jLfgd )5 Ol podd i O JSC

(KM?) iy Liie! jgliiods o938 (sl g2 50 Blro jJLégd S Jhas g yhas (o5 Grdib Coluw Swies O Jgua

VAR ouds S 17YA]  =8lg

VAN 0ol (S sions

WAA ol ik

\YP-AF YONYY-

Y 0AS- YY) FF

\Yo- 54
YYY-#)

VoAV JUESItS

YYEYS- JUE




AN G VY Olorio Y E0) ln cJol 05lond ond Jlws ¢yl S yaoko &y it

AY

(KM 1P Jlo G 92 50 lao jLd g0 5 jhs 1 9 shas o5 Graiinb coluw Saigio # J9u

\f-4 \Fev 1F+0 VFe¥ Q| aib
Ve YPY ERERR VYYYE \YFOYY \YOYa) JUCN Y
YOFAFA YFAYYY yyavof YY-04v YYVAYA BN

49°10'0"E S0°0'0"E S0°50'0"E
Z
2
o -
54
O
e

49°10°0"E

S0°0'0"E SO°50'0"E

VPR JLo G (12938 yliw! (6130 AOD Ol juis' o Lad  Suu oy a5 .F ST

Sl oosw; YYAA Jlo j0 TOVID 4 eSSl
VWAF Jlo ;o YEIY mm 5l 658 lewl ailale SaisL
b O Gl a8l a5 VY7 Lo 0 YY/F mm o
YWAA Lo oYYV mm 4 AYAY Lo jo il g9,
L o (Kt s (Y S8 el o,
s EVI azxls g0 polas g conlil slolxe ¢ AOD
polie LAOD asls o cwl o] Sk HI ol pess
23 Gybolae e Ll cuie bl | b Jlo sles o EVI
Jlo 5o ol cpytien aS cnl sols ylas o095 51 (1O
sl s ;0 AOD asls cawl o0 ¥+ L VYAV
polde L 70Y oYL cuie Sween VYAV L VYAY
30 o) ladke o ytion a5 el atile HI &l i jasLs
A S8 cenl 009 78+ L VYA Lo

by parls AOD  polie Slpass S W,
b yrie 503 g HI (52 0052 (ales EVI LS
el 0ol ools isled (A JS2) jo g8l

ol sl lno
sl lre zlseiul 5l sael cavsay slaadl &L 5
5eSilee AYAANYAF 050 b 53 obiw] anldl
il g 00g o2l 1YAD 4 1¥AF Lo 5l oyliwl oyl sles
15 et shere ol el o, VYA C 4 V0N C
b b ol e s Al i30T TCoa1vas Ly
el 00y VF C ay 17AQ Lo b o o20lS s,
alS Wiy s5lel 090 plad yo sl cpl yo ok e yu
SOVYIEMIS 4 VYAE Jlo o VAIY mUs 5l g 00,5 b
Sl clgg, sl el 00,5 lagy hals VFAA Ly
Toga L ATAY 5 VYO8 AYAF el Lo ;o ool ol o
slass ATAA 5 1720 cla o 4o 5 oog ey 59, O
s gy il 0392 55, ¥ Tagam Glaisy slags,
Jlo o LOBY a4 VWA Jlo 50 ZFAUY 51 38 oyl
WWAS Lo 45 TOYIY a5 g 5 4l l53l 170
Il 5 e ol 45 el 3o ol ansl azily als
b g ol @il couas 2al33l ZOA & Gyoms, L VYAV



M

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

_‘f-'___

| .
3 —
= /
S —
e — ——
____,_—-——-__-—___
\ra¥ AR AR yray 1T4A
(0 e VO YA oY V5 VE-
(Ol a8 (e AF A AY AT Vi
e (& T o o Y\ Yol TVA Yol \Eh
mls) sl s e ST VA o o VIO \Y¥
T e sle g, sl o Yi¥ orf &/ sV
M eeshy OYIA QY orry OAJ+ aY/a
——(mm) alsle Ful YE/Y YA TYviF Ya¥ Y)Y

(FY) Jlo US4y (52935 oybiowl oo 1 yoinn! _condBl ol ylro (uSiloo .Y JSCi

ol g ey iSTas

yray
- == EVI

ARV AR

Lo (Sl
Sl elels

OWR9F 3O (oW Oy90 ‘sLa).‘i.o‘)L;ﬁngAOD el Ol s aigy A SO

polde a5 5o o Jlo a4k jo aS ol lid 0g> 5l saie
i Ll LSl Lol cois samlice  Sivon 5l (5 lobins

EVI Ol s’ 30l

EVI asls 5l ol cavoas LS jidg &l
3,90 0,98 (b (yliw 0t S a4 (938 Ll sl
Sl 2! il a5 ol ] Sls (Ve JSK0) asdlas
3 5 009 boliw peed 4y 5l i /Y e b oigll o
o 9 48h GRlBIIYAA Lo o a5 (dsr 5 Sl
ol il galS 1) 4+ Lasi 3 WWAR L
Y Jgo=)

LYY sl pled jo cpiren AOD polio

azils Los (il L 708 VU oo Staran VYA
ST Jlo o VY b o] olime o yiens 45
St sl 0393 10/A L AYAY Lo yo o] o 1S
L aYAY Jlo o his LT clels L AOD yolis
AOD azli polie oS Jl> jo casl ooy Hlolize YF//7
SITAY ATAD AYAF o o ol slags, olas |
JSTL oW Y CR WA ST R TS CONUON- S | B Y
33 Sololine (e (oond Cusb) b rizren (a3 Lo
555keo b LIAOD Loz Lis ol lis b e 51 G
Sianan VYAV 5 1¥A8 A TAE o Lo ailals Sl



AN G VY Olorio Y E0) ln cJol 05lond ond Jlws ¢yl S yaoko &y it

A

(0
|
ke

mEVI
mUHI
e Sl

Sbfyg depm STas
L slel
B o glags, Sl
W b,
Walale Saijl

ARRTA
v

OY/F
Y-y
-YEIvY
vay
D/
X
YN

Y-\F
\ofe

Q.

FOIA

Yy
G

=YYV

A
-4/

AERNY
¥/
Sl
22
“F\Y
—FY/-
YA

\Y/-
YA

YA

f./
YOIA

IARTEN
RN
laTle
—FYIV

VAP
-0VA

[ ]
B
| |

| |
| |
| |
| |
| |
| |

I I.I

ARRR
Y./
-7V
alis
-£714
Y.
-FYIF
=N
-Va/A

GYL (Sso2) WWAA GIYAYF o Jlw 6l p o938 obw! coudBl sla Lo plw g AOD oo li polio fy (Sowaod A JSCU
(w' )lél;.u /\A @a.w )é /A’

ol e S8 4 4938 (bl Al £ aslllan 0,90 1 EVI (a0l (5SSl ¥ Jour

a4 WaA vay was was raf b/ ol s
Y -1 -1\ -1\ -1\ -1 S
N - -1\ -1\ -1\ -1\ !
IY IY -IY -IY -IY -IY gl
N -1 -1\ -1\ -1\ -1 FSTNCN
N - -1\ -1\ -1\ -1\ st
N - -1\ -1\ -1\ -1\ s
ARUTE 400E. APUNE  dragrs

S0°00"E S0°20'0"E
" "

S0°400"E
N

36°0°0"N 30720°0"N 30740°0"N
L ! L

35°40'0"N
L

way

T
36740°0"N

36°20°0"N  36°40°0"N
1 L

041

0 12/5 25
m— km.

T T
36°0°0"N 36720°0"N

T
35740'0"N

T T T T
4SSA00E 49°D0'E 9°200'E 49°400'E

T T
S0°C0"E 50°20'0"E

T
50°40°0"E

487400"E

49°00"E

49°200"E

49°400"E S0°0°0"E
L L

50°200"E S0°400°E
" N

36740°0"N

35°40'0"N

z
B

2

g

3

z

>

2]

&

&

2

Q0 12i5 25
Ao ——kn.
43°400"E 49°0'0"E 49°200"E  49°40'0"E S0°00ME S0°200"E 50°40°0"E

2958 bl 1WAR G IYAF cla Jlu gl EVI ol ool punis Ne JSi

36720°0"N

36°0°0"N



. e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

4874007 49°0'0°E 49°200"E 49°400"E S0°00"E S50°200°E  50°400°E 4874007 49°0'0°E 49°200"E 49°400"E S0°00"E S0°200°E S0°400°E
L L L L n " 1 L L L i 1 L L

T
307400"N
36°400"N

T
367400"N

36°400"N
N

367200"N
:
307200"N
36°20°0"N
:

T
36°200"N

36°00"N
!
T
36"00"N
36°00"N
T
36°00"N

35°400"N
:
=)

T
357400"N

35°400"N
:
)

T
357400"N

was P

way — k.

T T T T T T T T T T T T T T
43740 0°E 49°0'0E 49°200"E  49°40°0"E S0°0°0"E 50°200°E  S0°40'0"E 43740 0°E 49°0'0°E  49°2000"E  49°400"E S0°00"E 50°200"E  S0°400"E

4574007 49°0'0°E 49°200"E 49°400'E S0°00"E S0°200°E S0°400"E 4574007 49°0'0°E 49°200"E 49°400'E S0°00"E S0200°E S0°400"E
L L L L L " 1 L L L L L L N

o

367200"N  36°40°0"N
: N
367 200"N 36°400"N
367200"N 36°400"N
L L
T T
367200"N 30°400"N

36°0°0"N
f
T
36°0°0"N
36°0°0"N
"
T
36°00"N

mm 0/6

I -0/1

35°400"N
!
357°400"N
35°40'0"N
T
357°400"N

0 125 25
— kM.

0 1215 25

YA — k. yYaq

T T T T T T T T T T T T T T
43740 0°E 49°0'0°E  49°20f0"E  49°40°0"E S0°0'0"E 50°200°E  S0°40'0"E 43°40'0°E 49°0'0°E  49°20f0"E  49°40°0"E S0°0°0"E 50°200°E  50°400"E

r938 ol YA G IYAF sl Jlu ol p EVI (asli oy Ve JSi ol

DBl oo WYAP e jo o] og lobae 5 VYAV Lo polie o (Siaen adllas ) sael sty mls
Cudo bl Lo 1 Slee b o Jlw sles jo [EVI polis Ol pss @l g sonldl slo,Lse Lo g EVI a3 Lls
YYAA 4 VY7 Jls o Toaze blo ol as aslasils wa>le pl s byl 5l S 0ngid sl o HI

O JS5) Sy om ka5 &y loline s bl obos o HI &l s e Ls 30lis o (EVI)

A
|
174

|
e ]

¥ Y40 g Yy ARY
= UHI e/ YN 0¥ e Y
e e £/ £EY AN Y5¥ Y
Fal fys ey STas Yo YN¥ -AYA AN -Y#IA
sl el AY/§ W/E Y¥/f ¥l oo
O \Y/A —FY)f VY \ANY _OYA
L SNONS FAY vy A¥/§ O/ v/
W alale Sk HO/D 5o/ W Y arg

IYAA GIYAF by Jlw )0 (w938 oliwl gy HI Wl g (codBl s jlro il g EVI as Ll polio ppu (Kwsod )Y SO0
(Gl Hlobao 720 zdaws 50 9o y0 B+ (YU Siwaod)



AN G VY Olorio Y E0) ln cJol 05lond ond Jlws ¢yl S yaoko &y it

9

Jlo 5o DS 5 125050 gl oSl glo b s
00,8 a1y o) Jlade 4y Il 0 rals 1YA0
Ol e a5 Jo 50 losgy s (g b Jlo il 55
Sl 1) lee 4 VYAV 5 VYRS 6,08 65 40 sl
3lecneR Gl Sl 00,8 a5 ) (Sl pli
0331yt gy ()lel 0)90 Jsbo yo )l pliz e
A Jgaz) e

HI Ol o (Ko 21305l Jol> slaacdly
WAY Glaglo slp (g Gbl jo (odldl sl )lne
Silie b el ol ppolie a5 il o ,Slo VYAA L
B, o) el sl 42800 e b Ll ol o Lo
Jolina 7V - 978+ o it L ITAA 5135 gla Lo o
L owiomen als cpl (VY JSK5) cwl o0gs YU
ol s e b5l b Lo soles o ailoals S0l
a5 oliee JoVe LAYRY Jlo o bls,l cpl a5
AOY US) Sy 0

plos ,o ol (b5 oy At L BV iolie
Oy Sl 0uls cdaline (g loliae e bl s Lo
S g WYAY Jlo jo o bLs)l ep it o5 & j90
sl Jls ;o fuioen EVI el oog \YAF Lo jo o]
slejg, olows LAYAA Jlo jo g sl olel LI YAYF
ools i 055 I ghie g Cudie b3 ,| ol Fay (lase
oS 5 ot Cashe 3 EVI oy (Simrat
5 S VYA LYY ol jo alele Sl
Cogb, g EVI e Sion diciny .Gl 009y lolize
o 5o aleale (Sl el 5 VFAD Sl 5 oo
sl Jls ;o fuzmen EVI il ool sonlie VYAA
SIHL 5Nl LAYAA o 5 oend Cogb, L VYAY
O JS8) canlazils o goe couie bl aslale

HI Ol o' (2L jledlistnl b (5152 03052 il gl
0y9% Job ;o (938 bl slp HI Ol 3Ll

Ol petlh S & ¢(y3.938 (L] Al £ andllae 0590 (51w HI Ol i’ (2Ll 0l (puilo &l i A Jgu

1144 YaA ray

yras

van \ya¥

Jbo / Sl

Iy Y A A <\ <Y Sl

<Y ¥ <Y ¥ <Y <Y sl

Iy Al A A <\ <Y asgll

I -IY -1 -1 2 Al LR

A LAY A <Y A Iy ol

‘Y <Y ‘Y ‘¥ ‘Y ‘¥ s
AC0E AP0 AP0l AORITE SO0 S0200 SO0 ARAOOL 400N 4900 40000 SO0OTE S0°200°1E 50°400°1:

36720'0"N 36°40'0"N
L I

36°00"N
1

‘w0179

[— 0:005

35°40'0"N
)

0 15 30
— kM.

waE

T T
3672010"N 36"40'0"N

T
36°00"N

T
353°40'0"N

T T T T T T T
A8A00 49U00" 49U2000"1L 49740071 SOU007E S0U2000"1% 5040001

T
ARA00

367200"N 36°40'0"N
I I

35°400"N 36°0°0"N
) 1

T T T
360N 36T200"N 36"40'0"N

T
35°40'0"N

—) km.

T T T T T T
49U0r0"1 49U20M0" 1% 497400071 SOU007E S0V200001 50400071



¥

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

AR7A00" 49U00"1° A49U200"1L 49740071 SOF0'07E S0U2000" 10 50040001
1 H . i i h N

£

2

=

-

3

o el
B £
4 7
£ z
24 =
2 Z

36°0"0"N

35°40'0"N
)

0485
||
- 0250

0 15 30
m— km.

rag

T
AR740071

AR7400"1
1

T T T T T T
49°00"1 49U2000"1 49740071 SOF007E SOU2000M1T 50Y4010 1

A9U00" 49U2000" 1 49740071 SOF00TE SOR2000M1T 50V4000" 1
" ! 2 I h !

36°0"0"N 36720'0"N  36°40'0"N
! L

35°40'0"N
)

aA

T
AR740071E

T T T T T T
49°00"1 49U200"1 49740071 SOC007E SOU2000M1E 50U4000 1

487400071 494001 A49U200" 1L 49740071 SOF0'07E S0U2000"1 50¥4000" 1
| s ! L L h !
I3 z
2 E]
= LS
- -
3 &
b3 el
2 2
7 z
4 s
=71 F=
£ -l
2 b
z z
= L&
2 e
iy <
o L)
z z
g ]
o - =
b5d =t
i i
a o
ray

48400 49001 492001 49740071 SO°0071E S0U2000M100 5074000 1L

48740071 494001 A49U200" 1L 497400071 SOF0'07E S0U2000"1 50440101
I3 z
2 ]
=4 LS
-+ -5
3 &
i 2
% z
g ]
=71 Fs
2 b
v z
2| L
2 e
by &
2 %
z z
g 5
o - | =
= &
b4 i
a @

T T T T
A8FA007L 49U00NL 49U20007 1R 497400071

T
4 SOF007E

T
5042001

o9 olewl 1TAa-1YAY WL. 7 LS)L"T 0,99 Gb o (HD @')l)p 03 35 Ol oy VY SO awoldl

‘oo

V8]

_\00
YN0

£y
mEVA
YVIO

A4

Ye\r
£/
YIA
-l
Vol

B e
B ol s S S

Olain slasg, slaa

RS Vele NS
B el Sub Yl =YYy

YA
AR
SfVY
ofe
VY
SV
S\WNE

YV
Yol
YAIA
Ve
Voo

“FV/A

-fV¥

Y1
&l
Y5
-\
Yo/
YO
“fo/f

T
5074001

IWAA GIYAF sl Jlu 50 (w938 ybow! (glp (oouddl sl ylro plw g HI Ol puidi (ool polio s (Siowmon NV TS
(Gl Hlolzo 720 grbaus 50 7.0+ YU (Siwrod)



AN G VY Olorio Y E0) ln cJol 05lond ond Jlws ¢yl S yaoko &y it

ay

ond plnl alal) (pren )0 i o5 plaiagh @l
Oeimes (FF XFFLF ) coslese eon LI
g S g BV (a2ld (o ()18 51 5 e (Sino
Ba (ed bl &5 olategh 50 5 9> 50 Blas
O osSae abal, (F5 FO) Conl b 0l onds sl
Olil 4 S95UsS slaiagh ;0 58 (AL ibe o HI
Oeizmad VYAV Lo o (FY - Y5 Y0) Cal oens,
2ol SIS (Sl Glalin ol 5 Sl Cas e iy
SalS VR a9 5 LS O 1egopisr o /)
syl slp bl ,as ool o oldT wlels 55 g ails
IO a3 5 IV (aST SO Lasemse ALF
T Slels g ol s s a5 LT 51 a5 ol azily talS
X)) axslce AOD Sl s 3851 5 ot ol g0
Jhegs S cdile ctals gy )0 55 jlre g9 cnl (T
Ol el sl losgy 2o pliwl (l )3 52 5o Blae
s Sl lalbiw i lp g 0L ey Sledb| iyl
STV Lo el sl glagy, slaws Sledll iyl
Jhfgd S ke Loals wig) 4 a4z g b Lel oo s
oyl 0 ol 98 o gy VTRV Lo 4o 4> 4o 5les
2 e g ol Cop aniin Ghals wgll (e sl p
Jab ) ohga o] clebs als 5 ol et 90
S90S p i U Bl slacels &5 bl
slawi o) oz Glgs oo | (YA) i jlo axlllas 5 50 ailate
Sl aloz bl 0 plad sl 58 oz o,
FASYA AN NSRNCAL7 AN IVAYL RN WA T
oS ol il 2alS AV L os3d s /A L oleass
035 97 )5 Blae jLege 5 1ol Jole ;S0 Wilgi o0 39>
Olaid 9 0 slaje) )o Ol Gal Rl SiLas
Sigy 9 9 o Gl legs S cote dal, ol
(00) el ool 0l iy o ueghy ;o 58 laisy
s i g (5Lod (555 (e VTRV o s
G azg b aS cunl oog cialS ojlsen 35 B 0,90 @
Slod 5eSle b g2 5o Glae Jlege 5 VL (Ko
Sals e ele 0 LS s 5 Jele pl (YY) lsn
el 035 S FINVYAY Lo o sz 40 e Jlégs S
@ b kess S g e slod o cote LS

G5 Az g e M
S Bl Jlegs S chile ol agh s &L
wbod 5 WFAF B YAE L 5l eosid bl >
AOD Jlade +/V i @ (ST o ooyl 0l
argi bl 09y 1Y e Cl LS o 5 009y a3l
ASTIESICPINPRIERII W) WPWRN JEpT APy
500 sl g 4 5 YAMIS g YAM/S YYM/s
oo ol s azgr b Ylazs | 2al3al cpl el o0gy i
IWAF 5 1YA0 Jlos 95 0 aSiliz oy o ki &y gibaie
37 Ol e plad )0 ¢ laSy ol Co s (2 S0ke L i
S 3 5 las Jléso S e (Sils (sl
Shegs S cbale Sl g ok (B9 (e BLS Tl 009
30 (F)) cenl oo, ldl @ 50 s slojiogh 0
Slp WAV Jl jo bopliw jos olad jo casline suds,
clale e (Sl (rals /Y ojlailas oyl o auiy
25 Sl &S 355 e sanlie 52 5 3las Lo S
S igh @ axgi b Calosg IV (LS liw ol
w1y Leed S 5 Serge Cugh, (e BLS,1 &S ety
L g Wlg oo ol «OF FV (Ve) Wlowsil, LS
Lo yliw s plod 50 (omd Cugb, 5 Syl (Rl
S3HL Sle Sz il G sladle 4 cod
3 oS WAV L s s Cusb, s ailabs
IVEIN zol ol es 50 SEIN 7)1 Sl w08
Sl 4 55 AN o TOMD Wgll b sl ,o SV
S IYVY ag58 b yed 5o 5 LVIO o IYVIE LSt
Gl 85,5 ot b slooyes 4y s |, Lial3l A7
Casllas 55 (O FV ¥+ ) i sloimgty mls L a5
S5l g HE 2alS Lol 1o alos 50 ATAY Lo sl
Cdn (Sod 3 a5 b a5 Cesl 00l odwlis 53 EVI
Gl o5 5 Blae Jlbiso T LEVI it (Stan 5 HI
25 Glae Jidss S Sl ialS 48 4l e e Jele 59
Dl 00 SIS ST (g0l j o b 938 Sl (o 5o 52
57 55 Blae Jlige,S Sily AOD (asls o5 Ll
g Ll e 4 4y 5 0392 Liia g o 51 6
g b bl aslllae o(FA N0 O ) Sl e
oS el 3yl 55 AOD &l i U alad o LS



g

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

VFe g (S 0)98 (2 3Seoy) YoV sl Jlo
b 5 Sl S o i 050 25D
Olee & o5 4 sl IV B o /7 polie syl
U oo polie Jo jasaS adld o pals 5 4Y0 4 /A
e VYRR Jlos a4y Cons YF 570N e 4 <10
Ly VE-V g VEeD A FeY sl lo sl ylas, dinls
IOMPREIETRE TN IE A SENVANIVAL SRR
@ S bl rea glp ShSeS adb oSl e
00y sty GRS TYA 9 TYY NS o iay L 1YA]
sl cplean] jo saias Jlake cuxsg Kilo a5 cwl
Syt IS5l Kk ol gl mls ol
Slass ol S o ¢ g Zusby 5 Sk (s (o8]
opyr Sldi (2lS Ade s plase ey,
cble pals b il ol clel 5 (5>
S5 ol 2l iagh sy 3 3 Gl légsS
Bleo JLe90,5 b (AL (il 5 (oo Sugh) ( Sk
Ol slajg, dlass b Coyu 5 Gike alal) 9> )
ably 1L ol Clels 5 Sl opim Ol oo
2 Bl lege S Clle Sl Grimres o) Coe
W8S )13 oy 3590 slaz0S 5 sl adib 9o 31, 52
Al G Ve L B dads g0 ol ol el 4 g
ol onl sl Sl ail Gl (S mls o5
Olaeln 9 OlpSpeead @ yol> gl @l o
5 #LS Ghim Ol Capse LU aS eSS
bl il w2l Cuz 5o me by
Sugby 9 Gl Capde ool slaasly izen
2 5ke50,5 3l (AU la Sogll (el 4 o s o

LS S Loy

B References

AYAA Lo 50 (YY) ojls Slesran aliv sla jings
IVl 4 s s QST Sl laplis
a2 |y oz 5o Glee jlege 5 Clile a3l o il
ol a2 gl YAl o Jlade pl g 00,5
&S Cadl> o cpl el ssile st gy Lol g
Jlo o 5 Lmjindsr o wigll sl slapliw o az 5
Jlo 50 Ll alon,S as iz |y ol 38 e oo YTAA
ol |y el ) gals /) ol 4 loase 1YA]
nolie g )l 0nir Seop bli)l 4 azrgi b aias oo
Jle jo 2 0 Bl JLegn 5 ol iolidl (0Y) AOD
Wil Jlo ol Jo HE e ol 38l LJoas wilgse YYAA
Ol e Jlo 2ST 0 EVI i 080 Coll (ouws aSSL>
Gly U8 0y90 a4 Cwes Jlo opl o HIE Ol
L Loz VN L sl JAYIY b gl slagybis o
Cdie o« OSTTYYNN L 938 9 78/2 L o LuST o) + /)
Wl ‘Cﬁi Ol s dws j0 a5 Cncdls o Cpl il ooy
iy b HE oluss AV Jls 6lp Lajonds o
Glao Ui S 1alS g oog ite 1VVIF o VYL ATIY
WS oo aezg ) Jle al po bl 0t al sl 52 5o
N Gl epiz g (V) &)l )lega 5 oy bl
4 g oad plnl i oS glaiagh )0 yiie (OF
Gl 0 pizman VYA Jlos 45 sl o0,
Ailodgs ol o ylaisu sl yg, oloxs o yiuli8l ZYO/F 4
GRIB 6w Jele Wl e 093l &S
Gloaib ot Bl Jlo cnl 92 50 Glae Lo S
TN N JERTFRAE SRR

1. Ackerman, T.P., Braverman, A.J., Diner, D.J., Anderson, T.L., Kahn, R.A., Martonchik, J.V., Penner, J.E.,
Rasch, P.J., Wielicki, B.A., & Yu, B. (2004). Integrating and interpreting aerosol observations and models
within the PARAGON framework. Bulletin of the American Meteorological Society, 85(10), 1523-1534.

2. Alipour, N., Mesbahzadeh, T., Ahmadi, H., Malekian, A., & Jafari, M. (2018). Synoptic analysis of dust
events and its relation with drought in Alborz and Qazvin provinces. Geography & Regional Planning,

8(2), 59-68. (in Farsi)



WG VY Slorio V£ Jlag oyl 8slod o> Jlo ey G prte @0 10

3.

10.
11.

12.

13.

14.

15.

Berwal, S. (2018). Urban heat island formation with respect to aerosol load and land-cover variations over
Delhi-NCR. in AGU Fall Meeting Abstracts.

Chi, Y., Zuo, S., Ren, Y., & Chen, K. (2019). The spatiotemporal pattern of the aerosol optical depth
(AOD) on the canopies of various forest types in the exurban national park: a case in ningbo city, eastern
China. Advances in Meteorology, 2019, 1-15.

Chu, D., Kaufman, Y., Ichoku, C., Remer, L., Tanré, D., & Holben, B. (2002). Validation of MODIS
aerosol optical depth retrieval over land. Geophysical research letters, 29(12), MOD2-1-MOD2-4.

CustomWeather. (2022). Climate & weather averages in Qazvin, lran. Annual weather averages near
Qazvin. Retrieved from 08 Mar 2022, from https://www.timeanddate.com/weather/iran/qazvin/climate

Dastjerdi, J.K., Mousavi, S., & Kashki, A. (2012). Synoptic analysis of Ilam dust storms (1987-2005).
Geography and Environmental Planning, 23(2), 15-34. (in Farsi)

Dev, S., AlSkaif, T., Hossari, M., Godina, R., Louwen, A., & Van Sark, W. (2018). Solar irradiance
forecasting using triple exponential smoothing. International Conference on Smart Energy Systems and
Technologies (SEST). IEEE.

Didan, K. (2018). MOD13Q1 v006. Retrieved from 25 Jan 2022, from https://lpdaac.usgs.gov/products/mod13g1v006/
Farmer, A.M. (1993). The effects of dust on vegetation-a review. Environmental Pollution, 79(1), 63-75.
Gardner Jr, E.S. (1985). Exponential smoothing: The state of the art. Forecasting, 4(1), 1-28.

Gavrouzou, M., Hatzianastassiou, N., Gkikas, A., Korras-Carraca, M.-B., & Mihalopoulos, N. (2021). A
global climatology of dust aerosols based on satellite data: spatial, seasonal and inter-annual patterns over
the period 2005-2019. Remote Sensing, 13(3), 359.

Goudie, A.S. (2009). Dust storms: Recent developments. Environmental Management, 90(1), 89-94.

Heald, C., Ridley, D., Kroll, J., Barrett, S., Cady-Pereira, K., Alvarado, M., & Holmes, C. (2014).
Contrasting the direct radiative effect and direct radiative forcing of aerosols. Atmospheric Chemistry and
Physics, 14(11), 5513-5527.

Hu, Z. (2009). Spatial analysis of MODIS aerosol optical depth, PM2.5, and chronic coronary heart
disease. Health Geographics, 8(1), 27.

16.Indriani, R., Sugandha, A., Tripena, A., Larasati, N., Rokhman, A.F., & Bon, A.T. (2020). Forecasting of

17.

18.

air temperature in Cilacap Regency with triple exponential smoothing (holt-winter) method, 5th NA
International Conference on Industrial Engineering and Operations Management Detroit, Michigan, USA.
August 2020. IEOM.

Jennings, S., (1994). Atmospheric trace gases and aerosols, in Remote Sensing and Global Climate
Change. Springer. p. 223-252.

Kalekar, P.S. (2004). Time series forecasting using holt-winters exponential smoothing. Kanwal Rekhi
school of information Technology, 4329008(13), 1-13.



a1

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Li, H., Meier, F., Lee, X., Chakraborty, T., Liu, J., Schaap, M., & Sodoudi, S. (2018). Interaction between
urban heat island and urban pollution island during summer in Berlin. Science of the Total Environment,
636, 818-828.

Li, J., Ge, X,, He, Q., & Abbas, A. (2021). Aerosol optical depth (AOD): spatial and temporal variations
and association with meteorological covariates in Taklimakan desert, China. PeerJ, 9, e10542 .

Li, J., He, Q., Ge, X., Abbas ,A., & Jin, L. (2021). Spatio-temporal changes of AOD in Xinjiang of China
from 2000 to 2019: Which factor is more influential, natural factor or human factor? Plos One, 16(8),
e0253942.

Lin, W.,, Yu, X,, Xu, D., Sun, T., & Sun, Y. (2021). Effect of Dust Deposition on Chlorophyll
Concentration Estimation in Urban Plants from Reflectance and Vegetation Indexes. Remote Sensing,
13(18), 3570.

Lyapustin, A MCD19A2 v006. Retrieved from 25 Jan 2022, from
https://Ipdaac.usgs.gov/products/mcd19a2v006/

Mahmoodi Mahpash, N. & Souri, B. (2021). Comparison of concentration and trend of dust particles in
relation to climatic variables in the western half of Iran. Human & Environment, 19(3), 17-29. (in Farsi)

Mansourmoghaddam, M., Rousta, I, Zamani, M.S., Mokhtari, M.H., Karimi Firoozjaei, M., &
Alavipanah, S.K. (2022). Study and prediction of land surface temperature changes of Yazd city: assessing
the proximity and changes of land cover. RS and GIS for Natural Resources, 12(4), 1-5. (in Farsi)

Mansourmoghaddam, M., Rousta, I., Zamani, M.S., Mokhtari, M.H., Karimi Firozjaei, M., & Alavipanah,
S.K. (2022). Investigating and modeling the effect of the composition and arrangement of the landscapes
of Yazd city on the land surface temperature using machine learning and Landsat-8 and Sentinel-2 data.
Remote Sensing & GIS. (in Farsi)

Masatoshi, Y. (2002). Climatology of yellow sand (Asian sand, Asian dust or Kosa) in East Asia. Science
in China Series D: Earth Sciences, 45(1), 59-70.

Meisam Malmir. (2020). Abyek, misses a clean air. Retrieved from 25 Jan 2022, from https://irna.ir/xjxdfH
(in Farsi)

Mesbahzadeh, t., alipour, n., ahmadi, h., malekian, a., & jafari, m. (2018). Time evaluating of dust
phenomenon in Alborz and Qazvin provinces. Environmental Studies, 44(2), 309-320. (in Farsi)

Mirakbari, M. & Ebrahimi Khusfi, Z. (2020). Investigation of spatial and temporal changes in atmospheric
aerosol using aerosol optical depth in southeastern Iran. Rs and Gis for Natural Resources (Applied Rs and
Gis Techniques in Natural Resource Science), 11(3), 17-18. (in Farsi)

Momeni, S. (2018). An overview of the causes, effects and methods of dealing with fine dust .Retrieved
from 25 Jan 2022, from tabnak.ir/003MQui (in Farsi)

Mutanga, O. & Kumar, L., Google earth engine applications. 2019, Multidisciplinary Digital Publishing
Institute. p. 591.

Noguchi, K., Ueda, M., & Hayashi, H. (2019). Zonal correlation among dust ,water ice clouds and
temperature in the martian atmosphere observed by MRO-MCS. LPI Contributions, 2089, 6135.



WG VY Slorio V£ Jlag oyl 8slod o> Jlo ey G prte @0 ay

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Pandey, A.K., Singh, S., Berwal, S., Kumar, D., Pandey, P., Prakash, A., Lodhi, N., Maithani, S., Jain,
V.K., & Kumar, K. (2014). Spatio—temporal variations of urban heat island over Delhi. Urban Climate,
10, 119-133.

Pettorelli, N., Vik, J.O., Mysterud, A., Gaillard, J.-M., Tucker, C.J., & Stenseth, N.C. (2005). Using the
satellite-derived NDVI to assess ecological responses to environmental change. Trends in Ecology &
Evolution, 20(9), 503-510.

Pourhashemi, S., Boroghani, M., Zangane Asadi, M.A., & Amir Ahmadi, A. (2015). Analysis relation of
vegetation cover on the number of dust event in Khorasan Razavi using geographic information system
and remote sensing. RS and GIS for Natural Resources, 6(4), 33-45. (in Farsi)

Qazvin Municipality, (2019). Qazvin province strategic planning document. (in Farsi)

Ramanathan, V., Crutzen, P.J., Kiehl, J., & Rosenfeld, D. (2001). Aerosols, climate ,and the hydrological
cycle. Science, 294(5549), 2119-2124.

Rousta, I., Olafsson, H., Zhang, H., Moniruzzaman, M., Krzyszczak, J., & Baranowski, P. Anthropogenic
factors affecting the vegetation dynamics in the arid Middle East. Preprints 2020, 2020100208.

Rousta,l., Sarif, M.O., Gupta, R.D., Olafsson, H., Ranagalage, M., Murayama, Y., Zhang, H., & Mushore,
T.D. (2018). Spatiotemporal analysis of land use/land cover and its effects on surface urban heat island
using Landsat data: A case study of Metropolitan City Tehran (1988-2018). Sustainability, 10(12), 4433.

Shaheen, A., Wu, R., Lelieveld, J., Yousefi, R., & Aldabash, M. (2021). Winter AOD trend changes over
the Eastern Mediterranean and Middle East region. Climatology, 41(12), 5516-5535.

Soltani, M., Laux, P., Kunstmann, H., Stan, K., Sohrabi, M., Molanejad, M., Sabziparvar, A., SaadatAbadi,
A.R., Ranjbar, F., & Rousta, I. (2016). Assessment of climate variations in temperature and precipitation
extreme events over Iran. Theoretical and Applied Climatology, 126(3), 775-795.

Statistical Center of Iran. (2015-2019). Statistical Yearbook of Qazvin Province.

Taghavi, F., Owlad, E., Safarrad, T., & Irannejad, P. (2013). Identifying and monitoring dust storm in the
western part of Iran using remote sensing techniques. Earth and Space Physics, 39(3), 83-96. (in Farsi)

Tarig, S., Nawaz, H., Ul-Haq, Z., & Mehmood, U. (2021). Investigating the relationship of aerosols with
enhanced vegetation index and meteorological parameters over Pakistan. Atmospheric Pollution Research,
12(6), 101080.

Tariq, S., Qayyum, F., Ul-Haqg, Z., & Mehmood, U. (2022). Long-term spatiotemporal trends in aerosol
optical depth and its relationship with enhanced vegetation index and meteorological parameters over
South Asia. Environmental Science and Pollution Research, 1-18.

Tasnim. (2020). Crisis management alert; The air in Qazvin will be heavily polluted in the next 5 days.
Retrieved from 25 Jan 2022, from https://tn.ai/2418687 (in Farsi)

Van Donkelaar, A., Martin, R.V., & Park, R.J. (2006). Estimating ground-level PM2.5 using aerosol
optical depth determined from satellite remote sensing. Geophysical Research: Atmospheres, 111(D21).

Wan, Z. MOD11A2 v006. Retrieved from 25 Jan 2022, from https//:Ipdaac.usgs.gov/products/mod11a2v006/



A

e Ul 53 9> 53 (Blre JLE93,5 I g (Jloj (i 9 ol

50.

51.

52.

Wang, N., Yao, T., Thompson, L., & Davis, M. (2006). Strong negative correlation between dust event
frequency and air temperature over the northern Tibetan Plateau reflected by the Malan ice-core record.
Annals of Glaciology, 43, 29-33.

Zhang, P., Lu, N.-m., Hu, X.-g., & Dong, C.-h. (2006). Identification and physical retrieval of dust storm
using three MODIS thermal IR channels. Global and Planetary Change, 52(1-4), 197-206.

Zhou, J., Chen, Y., Wang ,J., & Zhan, W. (2010). Maximum nighttime urban heat island (UHI) intensity
simulation by integrating remotely sensed data and meteorological observations. IEEE Journal of Selected
Topics in Applied Earth Observations and Remote Sensing, 4(1), 138-146.



Desert Management o
g v .y

; Iranian Scientific Association of Desert
Vol. 10, No. 1, Spring 2022 Management and Control

Contents

m Determining the Most Suitable Vegetation Index for Mapping of
Desertification Intensity in Arid Lands of Sistan Using Sentinel

Images
Zolfaghari F. and V. Abdollahi

Comparative Evaluation of Statistical Models and Artificial
Intelligence for Drought Prediction in Isfahan Synoptic Station
Zarepour H., A.A. Vali, H. Ghorbani, S.J. Sadatinejad and S.H. Alavinia

Investigation of Methanol Application as A Drought Resistance
Solution for Safflower (Carthamus Tinctorius L.) Cultivation in
Desert Regions of Iranshahr

Tavassoli A.

Prediction of Potential Distribution of Prosopis Farcta L. in
Marginal Rangelands of Niatak River of Sistan
Azimi V., H. Piri Sahragard, P. Karami and M. Saberi

Study of Some Physiological and Phonological Traits of Salvia
Eremophila Boiss. At Three Rangeland Sites in Yazd Province
Mirahmadi S., A. Ahmadi, S. Z. Hoseyni, N. Abdi and H. Toranjzar

m Temporal and Spatial Monitoring and Forecasting of Suspended
Dust Using Google Earth Engine and Remote Sensing Data (Case
Study: Qazvin Province)

Mansourmoghaddam M., N. Naghipur, I. Rousta and H.R. Ghaffarian

15

37

53

67

77



JOURNAL OF DESERT MANAGEMENT

Published Quarterly by the Scientific Association of Management and Control of
Iran's Desert Regions, Under the License No. 3.126885 of the Ministry of Science,

Research and Technology of I.R. Iran

Vol. 10 No. 1 2022

License Holder: Scientific Association of Management and Control of Iran's Desert Regions
Publisher: Scientific Association of Management and Control of Iran's Desert Regions
Director-in-Charge: M.R. Ekhtesasi, Professor of the Yazd University

Editor- in- Chief: S.J. Khajeddin, Emeritus Professor of the Isfahan University of Technology
Technical Manager: H. Khosravi, Associate Professor, University of Tehran

Editorial Board:

H. Azarnivand, Professor, Tehran University

N. Baghestani Meybodi, Associate Professor, Agriculture and Natural Resources Research Center of Yazd
M.T. Dastorani, Professor, Ferdowsi University of Mashhad

M.R. Ekhtesasi, Professor, Yazd University

S. Feyz Nia, Professor, University of Tehran

S.J. Khajeddin, Emeritus Professor, Isfahan University of Technology
H. Khosravi, Associate Professor, University of Tehran

H. Malekinejad, Associate Professor, Yazd University

M. Mohseni Saravi, Professor, University of Tehran

A. Pahlavanravi, Associate Professor, Zabol University

A.H. Saffarzadeh, Associate Professor, Kyushu University, Japan

S. Soltani, Professor, Isfahan University of Technology

A. Talebi, Professor, Yazd University

Editors: Persian: A.A. Nazari Samani, Associate Professor, University of Tehran
English: M. Zare, Associate Professor, Yazd University

Executive Manager: A. Jebali

Type & Layout: A. Jebali

Address: Iranian Scientific Association of Desert Management and Control
(ISADMC), Arid Lands & Desert Research Institute (ADRI), Yazd
University, Po. Box 89195-741, Yazd, IRAN
Telefax: +98 35 38210698 E-mail: jdm.isadmc@yahoo.com



mailto:jdm.isadmc@yahoo.com

'/'

Journal of

Iranian Scientific Association

of Desert Management and

Desert Management — ==

ISSN 2476-3721

|}
13
-

Contents /

®= Determining the Most Suitable Vegetation Index for Mapping of |
Desertification Intensity in Arid Lands of Sistan Using Sentinel
Images
Zolfaghari F. and V. Abdollahi

= Comparative Evaluation of Statistical Models and Artificial 5
Intelligence for Drought Prediction in Isfahan Synoptic Station
Zarepour H., A.A. Vali, H. Ghorbani, S.J. Sadatinejad and S.H. Alavinia

= Investigation of Methanol Application as A Drought Resistance 37
Solution for Safflower (Carthamus Tinctorius L.) Cultivation in
Desert Regions of Iranshahr
Tavassoli A.

= Prediction of Potential Distribution of Prosopis Farcta L. in 53
Marginal Rangelands of Niatak River of Sistan
Azimi V., H. Piri Sahragard, P. Karami and M. Saberi

= Study of Some Physiological and Phonological Traits of Salvia 67
Eremophila Boiss. At Three Rangeland Sites in Yazd Province
Mirahmadi S., A. Ahmadi. S. Z. Hoseyni, N. Abdi and H. Toranjzar

= Temporal and Spatial Monitoring and Forecasting of Suspended 77
Dust Using Google Earth Engine and Remote Sensing Data (Case
Study: Qazvin Province)

Mansourmoghaddam M., N. Naghipur, I. Rousta and H.R. Ghaffarian




	JDMAL_Vol10_Issue1_Number Series 21_Pages 107
	JDMAL_Vol10_Issue1_Number Series 21_Pages 107
	Cover_ Fa
	Safeh Aval- 21
	دوره 10                                شماره 1                                  سال 1401

	Fehrest farsi21
	rahnama_Editor_21
	1- نوع مقاله

	JDMAL-2202-1375_Dr. Zolfaghari_1-14
	JDMAL-2112-1361_Dr. Vali_15-36
	JDMAL-2108-1343_Dr.Tavasoli_37-52
	JDMAL-2202-1374_Dr. Pirisahragard_53-66
	JDMAL-2112-1358_Dr. Ahmadi_67-76
	fehrest latin21
	Safeh Akhar21
	Vol. 10                   No. 1                     2022
	M.T. Dastorani, Professor, Ferdowsi University of Mashhad
	English: M. Zare, Associate Professor, Yazd University



	Cover_ EN

	JDMAL-2202-1372_Dr. Rousta_77-98

	Pages 13-14_pirisahra

