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Due to the significance of forests in both the natural and human environment,
this study aims to investigate the impact of meteorological drought on oak
forest dieback in Ilam province. Specifically, the study seeks to determine the
relationship between Zagros Forest drought and droughts in this particular
region. The analysis utilizes the Standard Precipitation Index (SPI) to identify
the frequency of droughts during different time periods. The results indicate
that the years 2007, 2008, 2011, 2015, and 2016 experienced the highest
occurrence of droughts. Additionally, remote sensing data from MODIS
images were employed to examine the trend in tree greenness (NDVI) from
2000 to 2016. The analysis reveals a significant correlation (R2 = 0.9999)
between the greenness trend and the drought index (SPI). Moreover, a land
survey of oak drying points and simulation using Landsat satellite images,
with a 15x15 pixel output from GIS software, indicate that approximately
17,894 hectares of forests in the region experienced drying and destruction
between 2000 and 2016. By combining the oak forest drying layer with the
output layers derived from drought zoning, visual indicators were created, and
statistical analysis was conducted for three 5-year time series. The results
demonstrate a correlation coefficient of 96.6% and an explanation coefficient
of R2 =0.985 for the 2002-2006 time series, a correlation coefficient of 95.4%
and an explanation coefficient of R2 = 0.980 for the 2007-2011 time series,
and a correlation coefficient of 98.8% and an explanation coefficient of R2 =
0.995 for the 2012-2016 time series. These findings illustrate the influence of
drought and its variations in terms of intensity and duration on oak forests in
the Zagros region of llam. Based on the study results, it is predicted that if the
drought persists with the same trend, approximately 1,118.4 hectares of oak
forests in llam province will dry up and be destroyed annually.
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Introduction

In recent years, one of the most important events that has occurred in Zagros is the dieback
of forest trees, which is becoming more critical every day. The dieback of oak trees in llam
province is one of the main problems in oak forests in this region, and there are many factors
that contribute to the dieback of oak forests. However, one of the most significant reasons
for the drying up of forests is the effects of successive droughts, reduced rainfall, and climate
change. Therefore, this research investigates the relationship between meteorological
droughts and the dieback of Zagros oak forests in Ilam province, while considering the
important role of drought and thermal stress in tree dieback, as well as the significant role of
forests in the region from both a natural and human perspective

Material and Methods

This research was done in the forests of Ilam province. In this research, a combination of
field and statistical data and methods and SPl and NDVI indexes have been used to
investigate the relationship between the drying of forests in the study area and the occurrence
of drought. The trend of vegetation changes can be shown using MODIS sensor images and
NDVI index in the region. In order to investigate the condition of oak withering, 93 dieback
points were taken in llam province using GPS device, and these points were defined as
teaching points for satellite images of Landsat 7 and 8 from 2000 to 2016 in terms of time
and place and the area map. The pixels of dried oak trees were prepared by processing
satellite images based on the determination of educational samples and visual interpretation,
and finally, the drought layers were extracted from the SPI index with the layers extracted
from the NDVI index for the selected time series as a pixel matching with the output of the
dieback layers obtained from the field harvest. and Landsat satellite were integrated and the
output pixels from the integration of layers were analyzed using SPSS software and the
significant level of dieback with meteorological drought and the extent of dieback in Ilam
province due to meteorological drought was identified and quantitatively with the drought
trend forecasted.

Results and Discussion

The results of SPI index for each station were drawn in tables and graphs for periods of 3, 6,
12, 24 and 48 months and annually. According to the SPI index used in this research, the
years 2001, 2002, 2006, 2007 and 2012 were dominated by drought conditions. The
relationship between the SPI time series and the NDV I time series showed the creeping trend
of droughts with more accuracy and precision. In 2002, there was no drying with an area of
542,252 hectares of oak forests, and in 2013, the area of dried forest stands was estimated at
12,847 hectares. The results showed that from 2013 to 2016 there has been an increase of
about 5047 dried pixels in the level of llam province, which is equivalent to 4543 hectares
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of destroyed forest. Statistically, the increasing trend of forest destruction was determined in
this research.

Conclusion

The results show that there is a significant relationship between meteorological drought and
oak wilting. The variable of meteorological drought is a function of the variable of
precipitation, so one of the results obtained in this research is the intensity and duration of
drought based on the SPI standard precipitation index for the time periods of 3 months, 6
months, 12 months, 24 months and 48 months for the cities of llam province. was determined
and the results showed that the years 2008, 2007, 2015, 2011 and 2016 had the highest
frequency of drought. The results showed that an area equal to 17894 hectares of forests in
the region has dried up and destroyed from 2000 to 2016. The results of statistical analysis
from 2002 to 2006 showed that the correlation coefficient between meteorological drought
and oak wilting is 96.6% with an explanation coefficient of R2=0.985, for the time series
from 2007 to 2011, the correlation coefficient between meteorological drought and oak
wilting is 95.4% with The explanatory coefficient R2 = 0.980 and for the time series from
2012 to 2016, the correlation coefficient between meteorological drought and oak drying
was 98.8% and the explanatory coefficient R2 = 0.995 was obtained. These results indicate
the effect of drought and its fluctuations in the time series in terms of intensity and duration.
It shows the dieback forests in the region. According to the results of this research, it is
predicted that if the drought continues in the same way, 1118.4 hectares of oak forests in
Ilam province will dry up and be destroyed every year.


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1]

S LR ele GOy Bolanias

F3
: - ryva-vvr s bl
TOAA-BVTA :‘f,a/;(f}:y Lf_,. 3

hitps://jgs.khu.ac.ir/

(_ﬁt‘i'nz'r

Pl ol bl (o JSoar (Suusis 0 (owlbblgs (JloSls Ol (w5
639595 351 ke (g yhnz Ls jaazmo T dy s B 3 Rume all uuands
b il b gilio 9 (559l Ghjgal 9 Clidind 35y ()0 5u5ul § S cbilio linion b bl (Jghummo oiumygi -)
shamsasgari@yah00.com :abl, . ol w! <yl ptd 8 59LS gy § Goigol climing ool

Il ol 550918 95 9 Ghigel ol (ylojlu (510 5usul 3 S bl ouSing sy «jluiils Y
tayebrazi@yahoo.com :asbU],

el lojl o] liws! (b giln 9 (5339l 90l 9 Slindions 35 po (510 il § S cblao wligdion b obiw! ¥
mg jafari@yah00.com :asbb . ol ! oMl s 559liS 95 9 soige!

:MUL}J) sd‘ﬁ.‘ ‘u'ﬂ.‘ ‘u'ﬂ.‘ ‘55)9&5 2_09)4 ) u;;)g.ni ‘um QLo)Lw mg)‘é}g;'qT 9 S bl e-.\&&.bgjg' s)w‘é Ad
noroozi-aa@scwri.ac.ir

oluS> alio wledb|
35 bty JLoeSis Sl Gladl 5 Greels St s 59 BJSr pod] 4 425 Ao g5
bLI )l i Gudind o] ol Bud wl oy o] lwl bl s s | Soausis gy allie

ol S Lh gl ol ddbio (nf jo 0013 £ b JlwSUis b (w515 g (Sasis
YoAF g ¥oAD Yed) (Yeoh Yook laJlw yo a5 ols (yLis Sloj sWe 90 1y (SPI) o,luibw!
&l» (MODIS pglai) g0l siaaw godld 31 .cawl oold &, JloSis Slglyd oy piioy
S s gy g0 )5 0oliw] Yo P -Yeoo 0,90 b s ;0 (NDVI) (SCo g gy (owyy
Cald 3 .09 I8 Sxe R?=0/9999 L (SP1) JlwSins sl wigy b oy98 Job yo (NDVI)
=95 L il Gloylgale pglai 5l ooliiwl b (gilwancd 9 bl (SuaSis blE Juw)
UK 51 LS IVARF Jolee xbaw a5 sl Lis GIS,l380e 5 51yl Ox 1D (gl Sy
S (S aY A b g Cowl 0o 55 g ouuSins YoIF Jlo G Yeor Jlw 5l ddilaio
ouds 53 s aslh (Jusis a3l Jol 29,5 saY b ol Gl g bl
b Jodond ey 1 s ol 5 Lol Jerkond s B (il § (5 s aw 33 9 0 0010 (4L (6 s &y g0
S ASiS g wblgh S Sis (o (Smod g g 45 318 LS Youf G Yoo¥ Jlw 3
oy YN G YooV Sloj (g 6y bl oo R?=0/985 i g pi b o yo A8/ bgly

O pd b oy AB/F bely (Sausis g pwlbllss JleSis (o (S
g owlidlgd JLoSid s S wo b Y18 G Y Sloj g sl 9 RZ=0/980
U s ol el Cows 4 R2=0/995 00 wupd 9 dwoyd AAA bl Susis
SIS Susis 5 Gae g oad Bl 1 Gl g 5o o Slleg g Jlwis
amily ogdoo (Gwmhe @i (pl @l Gb a0 LA O] (ST adlie bsly
ouaSins w1 bl bols b S 51 LS WA/ Il 3935 s Higy (ot b JlwSis

Dg 0 T g

edlyo &b
\YAA/ VY
18,55k &b
VY4 /-9
Py b
AARSVARYARY
S T B
AAREVARYARY

AARATRRVAR

e jlgunds’
cHloSas o)
gl FoSus
SPI

.NDVI

bdlep Jlosis SISl gy OVFF) 151 e (ghs,88 Lo oo (grhaz b ot sl e (s 3Ll
XoAYYD (VP) YO (oldlaz pole (60,5 lidms @Ol il ssgumme Lol slo K> o Sis o

http://dx.doi.org/10.61186/jgs.25.76.1

.Q‘).QJ 64)‘)|5:$ oKl :)...'LL?



mailto:shamsasgari@yahoo.com
mailto:tayebrazi@yahoo.com
mailto:mg_jafari@yahoo.com
mailto:noroozi-aa@scwri.ac.ir
http://dx.doi.org/10.61186/jgs.25.76.1
http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

IFeF sl ¥ ojlads so)loz 3 Comy Jlo LSz pple 60,y liniini 4y i *Y

doddo

053 1 Slong Sl 5l oy a5 wis lsl8 slroslital b (o sloaslo s (2 ipte 3l iz 5 @30
5 Obole) 9sdse wgme Cupde ;3 ot slotal) (dame Sl 4 Cod LS oS LS, cols ol
e @ (LS by (ST NS Jelse 51 aamo Jalge 5 LS Siudsy ot (Sianod (V) P T S0
0axls LSPI Lasls o  Stacon wid ,0 dibis aw jo JLSas obj,l 0 (Y EYF o LKee o) Jlol) wl oo
¥ 0905 ol 00 o0ls ylis aale VY 51 F XY Y by il sla wlide yo (NDVI)ous Jlo s oLS ide
a5 551 1 5 (S s slolsale 59 NDVI alS s ls g il Ol pesis abaly oy (T YYAY () San 5
or @l (VAPVE Gl e 4J‘“~.’.93-i)%) Sglen oS (Sared doyd VT (LS dgy 9 (SW)b o
2 Gl Sl Gladle o (Swl Rals oS ol (Las (55,5l pp ey o Glpl bely (s (Sasas
Gl o g b, (Yo V1800 ) San 5 45 030) ol 0395 s dne glos Sl yois 3l Lol caxsls SaSas
SIS 5 Jolo gl QLS a3 5 UL ailite o 450 5| e o atls Aligy B JLSES
ailbiNDVI asls polie a5 6 jgbas sl o 95 10 (g S LS Lide 5l Sldlas cogase a5 ol lis o jasLi
(LSM) S s Cusb, sVCT NDVI Lol sloasls 6505l b fpizran il /Y 51 2aS e sk
San 5 5 mad)iogs Iy Laglod gl Yoo F 5 YooY glaflo 5 JluSis Lolan Yo o) o ¥eve clo Lo
oarls 5l JlSes b g o)) jskhite 4 (NDVI) sus Jloy (ol iig sl asli cwyp (Y41 ):FFD
b odmins gl il Gilise oy 45 LAty 58 ol iy Sra s § A o0l o0 o Jailil b
L JLaSis (il 5 s o ool oot L ol calio 3ol Wi s NDVI LS (sl aSols lis gl
iy adbaie 50 LS gy Sl oy g JaSas BT o) @S (V) VVA () Sen 5 oadel) wil
ey 25 lpae 5 0uoyd TP Y La Il 50 a5 adi lme S ols Lt 035 biasl o Slie aals wilhe 5 s
5 S0l e a5 da Jlo s 55 a5 el T LSl ol ol ansl 4l il St 4 o 0o YE aliS
A OYAYFELISen 5 Ll ee) ol 0392 Casie 0y 5 by 26 doyo lime el iy Al g (S0ln
(MODIS)® ssgs soimmin sl oolial L Yo v e=Y e 6,00 b yliws S oliwl oL ide s, JlSis
GblS Ly ols0s3g + o) (g bolire mlaw ;o oYU (Ko NDVI 4 SPI slo o5l . Sile oy aSo0ls ylis s
5 Syzaree) Whise Gl nd (AL gy i 0oy3 1Y Lawgte sk 4 SPI a3y e 5 -+ ¥ Lo
Jboy Jolis asls mls DlEas 5 09,8 cuiis 45 NDVI jasls 5l sslil b JLSis Jlos (OYAYAYe oy S
Olgim aS 0og Yoo A g Vee ) (Veor o le o adls (nSheo by polis ols Lis (NDVI) alS iy oals
55 o 3blie 5l et 5 cusls NDVI Jlake (ppyiaS Yo o) Jlo bisd Cpoesd oSealsST JSis aigad slo Lo
OYNYE (s 5 5,5 he) wil ools Caws I 055 alS pdg Lo, bl audy cusl ooy ol caS 5 o
o3litl L aogl azly ) 09, apariy pl 45> 0 JSis (il sl (VTCI) als (rigy oles conds L)
Jlade cwliilsn gla ools L MODIS 6)lsale sla ools (53le az LSS L aS ols lis guls MODIS 6)lsale yglas
50 OV VAL ool (o0) o)lo eols oyl ol ay a5 cnl Dglaie [0 Jlo & Jlo 5l Sas nas asl]
0,80 S5 5o Cewdd olgale yiglai leslawl b o) sl Ko L o el o ,blse R S WRNIPL -}
ol IS b5, SaSas g, il s 103,55, 5 Uik Sl )38, olie ansl o plol llis 10

1-Assal

2-Normalized Difference Vegetation Index

3- Sanjai

5- Birtwistle

6-Moderate Resolution Imaging Spector radio meter


https://jgs.khu.ac.ir/article-1-2654-fa.pdf
https://jgs.khu.ac.ir/article-1-2916-fa.pdf
https://jgs.khu.ac.ir/article-1-2916-fa.pdf
http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

vy OlKas 5 o Kue | oM/ Hliw) 03gumo Lol sl JKin SuSiis 40 cwlidilop Susiss Ol oy o

S55,5 (50,0 YA g Uiyl Ol ndd (600,0 PY g gl a5 del w0 piie 90 as g, G plasl b oD
sobad jloslaiul b bely SaSis 0 S Cosb, 18U Guisw gls OF0NYY ) Ken g Lo aiw)) ol las |,
S Cogby ol aE YAV B Y-V 5l JlSas alle Vooyg0 ,0 a5 oy las o1 sl o s sl o)lgnle
oiel) ool 635y (Sl als 5 JUSis U logen &S 23l Lok (FaSas 50Ny b sl siae alal,
e R 50 Bk sl LS s ald Sis 0 (Gl s (S S pee G 4 4z L L(VYRAYE LS
g bl glo JlSas o LLS)1cwl ol (om gy (ol ) oSl g (ab Sl 1 ddlate gl JSx

D9 oy ] Ll jo esle ) o STy oy sl K> SaSas

bl o9

P! bl (2 Ldl 2> condgo

4iBs Y g az oFA b aiBofF g ax 00 oLélas Condee 1o aupe yioshS VAAVO/FF .y b ilas b Y] Ll
() JSS )18 513 Jlad oye diBo ¥ g am o PP L aido ¥ g ax o VY 5 5,5 Jsb

45 46 46 47 47 700000 1100000 1500000 1900000 2300000
1 1 1 1 L 1 1 1 1 1
<] g F
) A p )
SRS Y
' ' i o o
< N s ol \ 84 LS
ol N s 3 3
AN
_ TAVERE . :
0 o )
" o - mo ]
Loy g g
° °©
o 2 2
N Y] o

32
Kz
{
/

. § L o S 7 \\', °
P 5 25 0 50 Km NS4{340 170 0 M0Km . ) LS
I S| EC 3
T T T T T g T T T T T g

45 46 46 47 4 700000 1100000 1500000 1900000 2300000

P el 5 B (s iy 1Ll e Cpaign (1) JS

o293 el (g,
g Wools 51 oS 5 JLuSCis ooz ) b aadllas 0,50 ddlaie gl K> SaSCis bl ) p sl Gipgh cpl 5o
5 i Condy (s sl b oolaiwl 3 258 4 NDVI (a3l 5 SPI a3l 90 5 (55l 5 Sl slaghy,
a8 .5 )18 oolaiwl 0,90 w0l aS Sl bl SPI asls (gbos ol jo a5 o)l 0529 g0l o arls JlsSis
S SC NPT SRR RR-IINILLUAL IR W ST N SPININRGE R JOW
sle aled oo o lasbiul 5L asls 0u0,5 sbnl asls FA gVF AT A& & Vgl o uliie jo 9ol IS 5o
SN o py palie SW)bIny il (oo JLSas ol cox L el 4 LB &b @b 5l aS el o
Iy OBl cpl Sglaie gloy (sl wliie 5l oolai—wl 5 pds sol) yao YL polie aS e ul uli g LIS 595 4


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

IFeF sl ¥ ojlads so)loz 3 Comy Jlo LSz pple 60,y liniini 4y i ¥YF

1 DIPY 61531 5 sl gale gy sl ol ol ] ey ailate 330 JLaS i Shg eaS aind o
)b wlalo glabai yolie 5T 51 sl wl b (VFABF San 5 0y 50) 3,65 oo oo gl o (slo polato
Sy el o ool cyzr Sslie Sloj sl uliie )0 oy (nl Dol Slaaidi 5 05000 00l prasd la
Sl gl slmesls b3l gz WS a5l sl el d sl sl 05 o ol St glaoygs b 55
bogdion Ol (shie 5 St Dlyod O jgeas (a3l iabgy o sl il e g p3Y Slisslore 5l gy 03,5 50 00l
ALl ol Gl iS (oe e Sglite Sl 5 lagle o 1) (SWOk @ie 1ol 550 arled 4l 4 4z
llanil 525 el s b Ly (VFAFNY K 5 00)5 2,8) 4l o o3lbo i 525 e 43 Cs o 1 o5dle
e (e 5l g Sley s S e oe Gibig 095 s o ) (JLSias Sl 5 Slej @i 9 95l s ndy
By ol 89,5 50055 (5051 S5 @ Loyl 05 Jloyi 5 (S0 Ggal Bab 3l Waesls og: (Ses I Gliebol I my
OTAATY 50 5 (5,5m8) S5, 0 )l (slej (5 7o ailale slmodls & Laoailendly 53,

el iy ol o)Lt ailate ;5 NDVI oL s MODIS sucmins ysbass 31 solictul by o)lgs s |, colS icay ol ais s,
il WS 5y 850 TNF B Ve oo L 3l 03,08 aSilo MODIS eaizeins o) slgs yuw 3 ol o
o3 o & o &t (sl gl s &) (g V- Togus) Yo 1P Jlo bl B Y- v+ 465 YF 1y MODS 35l
o3 0r30le zlaal iy olSail okl s ) o Jloy oS 5o NDVI 28,8 15 oolital o ,00 NDVI allis VY
Cels 3l 8,5 0 il (gl ead b 45 wgd o Lol> (NIRIRED) b (RED) o8 1y50ls 5 (NIR) 3035
ST Ay ST e (oo plad | (LS By e @bl -V 5 ol LS dg b 3ble +) o &S el g
i ] ] Yl g b cailale &y sl (e Silie 525 Cald 40 5 i 0,053 5 s ASCH Cao 4y sl
pydaoe )0 gugi sl &b 5ol colaiwl alS b Ol alle b sl ASCHE LB VY 5l ggame yo
b Sy olod (sl SemdlS (o (y0m0)5 ) S yially (g lol 2, 3l oliciasl LNDVI (ol o (550 R 1331
s 23l LT 5l b 5 wind oolel anlllas 5,50 (Ve v =Y+ 18) Al VY (g ol 0,30 JS el

O il o o bl w0 FaSKis abis AF GPS ol8zus oslitasl b byl SuSis Conbdy )y Cg
A gV e il (o) cslolsnlo prslas slp 7o) Ox)D ey obad b sonkes bl latns blis ol g 0 el
5 oolil b byl o0sSis s LuSay ond il g oo iy olSe 5 olog Bl I Y-V B ¥eee Jlo 5l
glil (JlSas slaa¥ Coled 0 9 0b antd 6y jomdl g (oodad ladiges (s (bl (slojlgalo pglai b3l
797 b S GeesS g 00l QL Sl sl sl NDVI (Ll 2l il slaay L SP asLs
laY Al 5l (29> la oSy 9 o Gdli Cevad o jlgale 5 (Slae SuBlop I Jols Lol (Sossis slaasy
oS 5 colitlon JuSas b boly Sa.Sas o loline gl 5 o oo SPSS23 1531 o5 5l oalitesl b o aggs
e S JlSas g, b (o8 Bl 5l g 0ud glulid owlidlye JLSas Sl o] bl jo boly (SasSas

Sl 00

695,35 S Sl e o oliwal (i G 5 $slsileddS Sitysin o ol sloosls I iy ol o
Judos 5590 g 00wl o S (sl log0s S ygo dr JuuST 1580 05 a0 89,9 51 e Jrol> ol a5 o eolawl SPI a3l
5 Jola & jga AVl g aalefA 5 YE O & ¥ slao,so sl oS! 2 6l SPI a3 lis 5l Jol> b e85 )18
VoAV g VeV Vo8 VeV e ohla Jlo Simgds ol 4o oo ooliiul SPI asli ulul 55 0l poes )i o900

Tore Jlo o a8 Jlog 4 05 5 Jla byt Yo o8 Jlo ool o0 05T JLSis gl iy g 5 o5 Ll
Solay VoI F Jlo jo a8 Jloyg g Jloyy Bylay YoV 5 VY glo Jlo o as ol o S Ve V) 5 Sis Les

1- Drought Indices Package


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

10 e g 5, %ue | o] ol 0390 Lol slo JKis> FUSis 53 pwliilpd JuSics i sy

a2 o olas | sgas JLSas a8 Y18l o JLSes zgl a8 Sesl3 Y10 Jlo o g St bews JlSis
() 5 (V) Jso

W) Ll Y2 G Veor Jlw 3l JLuSis b S polio (il (V) Jouo

G s Son oas e Jb
1 Ay Ve /A Yoo
Y Y N N Yoo
Y vY N0 ) Yooy
Y RRY By o Youv
! VYo -y VA Yoot
¢ oy )k a0 Yoo
v -v.o ) Y Yoot
¢ -EY N ) Yooy
¥ g ALY A YA
(&) -\’.V -\_0 -\_‘\ Yoof
v N o R Yoy
¢ ALY Yo Yy Yo)
Y Y Y A0 A0 Yoy
° AY e Y Yoy
1 A Y A Yo ¥
A N Yo Y Yoo
R -Y.Y -Y) XY Yoy e

PO bl b ybow el olun| Y417 B Yoo Jlu 1 JLusSiss sla S 59 polio (uSilae (V) Jouar

eI s R Sox oKy el
£Y¥A RS RN -#.04 Y
£10 SV.ve )t S O ea
¥ AY SV EA SRS o ¥y ololas
¥ LAY S)LAY )8 -0y e oy
¥ov ). P¥ AR -£.94 O
o Yo R4 KX -AVY Dl
£ Sy S).EY -1 Ay
LA Y S)FY -0 A¢ ol

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

ArcMap 1581 o 5 4y ST Jgaz 51V NP LY e v Jlo 5l o)L bl 050 Job b oSl 12 ;0 SPI a3ls >9,5 L
sl aen gl o1 bl mhaw ;o SPI JLSlis Saom )57 gy 5l oslainl b b 09,0 (g, 5l 9 oo eols Jlazl
Sloolaiwl b oS boly SaSes sleosys g JluSiis sanaig 3l Glaiges (V) U0 el oals (gasodig, oal )53
 0d S (srodg yidus a5 Cawl ol oolo L VeV P Jlo o cenl ouls cldlo @‘M Sldes Gla GPS o&Kiwo

Al azd 18 sl Sas g Siisld agy g9,


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

1FoF sl oV ol ol 5 Conew Jlo (2 LSyt pole (605,17 Clidn 4y pii ¥\ ¥

Ssoo00 620000 660000 7ooo0no 740000 780000

s —
g1 £
2 =
s 5
= =
s 8
= 5
= =
g E
= -
g | Laialy =
§ # Iagly Ea.S B3 o045 §
R R 5 P =
SPI1 2016
g— 2.2 - -1.8 =218 _g
S| | -1.8 - -1.4 nas S.5a 3
=14 - -1.0 Sdd Gped
= 3 15 © 30 KM 2
; :
- EBDU.DU EZI]DIDO BEOD:DD ?DIJD;]O 74001‘:}0 TBIJ(I;JO =

Y19 Jlo SPI ol JUuSiss guisaigy 3 boly oSousics cboses il (Y) Sl

P! lew! Jluslis )0 NDVI cwy

e NDVI jazLls ¢ MODIS sosvw jpglas 5l eolaiwl U1, b_mL.f Oy Ol yats Gl L5 aSdy s L;élf SPI
o.bl.ﬂ..uu‘lac:Lujd.wo.bLaT:\JJUaA.))s.o(Y"‘—Y’\F)AJLU \Y LS)LJ%BQJSGU-'NDVl LPLMJ‘S)LA)LS)MJ}QJ
‘f”l‘?‘;‘)“" ] 0as ools ylis 6)LaTJ..¢.l:>:3'5 G Oygar 0ddd odld Tl 9 328505 Jhg, 40 as @L\Ml?bﬁ N
anlllas 890 adlain (59) » g S 09,5 (e gy g Cude Wg) kS (e b e Mg A dw 4 (et bl
Gy TS B Y e 5l Jlo Y (gl MODIS sdizeics pglas Uil 51 Jols ol by sloacd ab Jlac!
Lw‘ cualin J.:Lg iz 6lAJLA: 9 ‘SQLS wy @L:y (5""‘"“9) d.:;.:jl..a.: u.:‘ o RESRW A dxlllas 3,90 adlais
8 Sao Sl adlllan 590 83900 sl )3« Sloy 505k Job )3 (AL by <2 IS Hsb 4 polal (ul 4 az g
@ BLS Gidg Olie 9 Sel 009 Fagad aslllae 5550 B30me 0 )8 Ltz )0 (ogat 5 oxf )0 (RLS SR w5
“VlaS Y LY. .. Jlo 5l MODIS-NDVI 5las T 6&4.4;5.341}]@&‘)0 ] 00y 39> Ql).:.aw).mf
bl ‘Gabf gy e gblie ails > o Ry owwgml.\f g Sl s g NDVI el wasg LAV G
loosss il osd g LS oy Lol Lidigr b 3blie o i alS Lide b blis whund LalS Lids L
MODIS-NDVI 9 slo audi b og ool culils y GPS o&uobw) Sldos oolawl b as Lol ;W
oa angs s (6 ylel 5.8305 SPI (gLl 0,q0 LaS YN LY+ F Jlo 5l il gloaids iso pl 0 a5 oo .als
o], alyEl SauSas gy o gy ol g ood dslio wa b bl l o bl Jlg; ¢ bogls FauSts SalS 5 can
e 00 00l UL‘.) YeVp JL..J gl )5.]4;. (\“)JS\NAS&Q@ULN Jojl._» oS LgUbong


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

Y OlylKas g o pfue | M) Gl s0gux0 Lol slo JRiz (Suis jo cuwliilpp Skl ST sy po

46°0°0"E 47°0:0"E

34°0°0"N

33°0'0"N

#* bl S il sa
MODIS NDVI 2016
B AL ey e
) ma ALS (2l
] 538 A8 Gay 30 1s . 30 Km "
B Jla s ALE Ghlsy mr w  we—

46°0°0"E 47°0°0"E 48°0°0"E
Y15 Jlw NDVI asls L MODIS y39bai 3 bgly (o5 uSciis (g 0097 i (1) ISl

NDVI oL ol panis Sgy (5092 510 Lo
Sldllas 5 (g5las 10 a5 Col ot Hlows a5 O = 0.05 SVl s ;0 odwl Caws 4y slaaig, (yog lolize
A= Vool gl )5 onel s @y slais; (oolod 53 Goiod (nl 13 055 (o 4z g8 Gy Dlds W) @ by
Oyt Wgy ol e (B 3550 B3guma ;3 LS Adg 2bsy bl o a8 S I8 bl 05 0.05
S oz g 5 S5 eyl g ) ealiid bl VY (g kel 0550 (61 e il &jg0 4 NDVI a3l
o polie dalsl o aial dwlore O] liwl oogase (o ool &lly JuSo YYAFY ol olp o JuSCs @0 Sy
gy Ol pdd AL 50 .od s olad slo o cga W) cud (6,10 Lae 4t LIB 0 sael s 4y slaaig,
iy Olatd) e SO, b aoye =0 VY o alS rdg Al VY Ol ool &g, olad slagSl vals o
Gl @ 4z g b pries ailaie )5 (0 2l (LS idg Sld) 508 SS) we)d 0 VOB (oS stelS LS
5 ol S adlaie &5 2lr (0 ©er 5 0 50 Sl cd W) (i 45 99D oe aTie iy, 4 el
BBt 3,90 839000 1 BLS gy Yo, Olysd cod (5 5loloe gy Lol gl ool samlice calily oo bl SLLo
5 @ oz 435 ;0 (NDVI (a2l polie )3 2al5 Xg)) (aLS gy )lo e 5 (ghie g a5 w00 (LS
25le (shie 525 P Sl o 5 iy Sy s ala Wi (i o 5 el 0k 35 yote O] il o Jlat
50 RS s o ,55 a5 Sl gad5e (pl oS lo yel ol .l o ools Hlis je 8 S5, 4 (g loline ddds jo aS
o S pae b a5l il (3,8 5 (635 50 Bl 4y Colyus 5 (g pty Sl 50 (28 5l 50 S 3l O] L]
2L be Ol s 8y, e g lobae blis o8 )8 ol ae IS jgiws ;0 0 el bl clsl g gugs cp 4o
i Jlad 5 Sy d93 45 o 35 peie eI sl ©jé Ggiz 8 TSTNDVI Lasls polie jo c2alS slansg))
a3l polie o Jloyi glanis,) (BLS iy Sl o Jlo (dme g Calo wigy hlie )0 il e Clucy liwes


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

ﬁ&)bd)‘btumjosw| ul—’;ﬁ)MOJy 305..\29 ‘j]""’j)s]‘)‘b r:)b‘ ul.u.u‘ 305..\.‘29).5 (NDVI
bla el oo ool lis 0,5 K, L 5 5 wall cod Ol 0y, L b colys jo g sloads ools iolad
a5 ol jo cunl Budaie oialS wig, b 3l dlS ouls s 5 GPS olKiws jl eslatwl L a5 bgly SuSis
a5 wil oo bobh SaSis axng l plis oal Gulaie olS ide Ol oy By, bl SaSis bl
Jlojl (BLS by Dliets g, 5 bl (FauSas slaosgs 586 (FJSD a8l (oo 2dyiy Sl )0 Glodgs &5

a2 oo lad ) el Ll YN S JLo B Y.

47°0'0"E

=
=]
iz 3
* :&K )
A SR ST e
a . L 4
=
=]
S
o~
o =z
_o
=
o
o~
o~

« gl Susia G A )
N D V1 2000-2016 Sl Sk '
@» - 0/135--0/017
() -0/017- - 0/004
@» 0/004 - 0/256

o 15 30 60

46°0'0"E 47°0°0"E 48°0'0"E
Y18 Jlw G Yooo Jlw INDVI g5ls Sxe gy (F) S

bl b JSoa (SaSis sbosgl Candg (w2

o585 bl Colun (ST, (S Condge O Sl sl bely slo K ;w Sleosy Comdg gwypm S
S ol 00 Aigal 015"‘; 4 oo S 3blis 51 eslass ‘_;,L.JLW 9 L';.’.‘)M Slles ’n|.\§| ‘u;;‘)"f g 03l
O350 g oolaiwl (Sl Cardgs punS pimas ) GPS olKitws i slolgale pglas (65, » Ll 3280 Cundge (s
a5 oaSis sbodg ple olulis jolaie 4y .cul 000,58 cuils y (lakais 5 oogams >luw) g0 90 4 0uSis
oS5 g A s glojlgale puglas (ilan bl 1ol sezs Wil (las b 5 Candse et (alolid S
S iy by 5 skl iy LS 08 it e V9D iy b Salag S A sl L ¥y T Y slautl
Slo 18 (i sl g (par el g (o) 9)90 SSE @] Gl 13S1n 5 (BLS A mhaw Gly &5 g9 4
lass s Sis ‘_gl.tboé55 S| )50 JJlS W PR r:l..\sl 00D s ‘_gl.mobﬁ..\m )‘ solaw! b G@..l.u ‘_gl.mb}m o9y L
asjle [0 (606 Sad L 3o oS g 4l alex Sl plisl Koo SKm sboaisS 51 g 0090 bl LS 0 it
B JSs cl  FaSes

HLSa OFYYOY AYA: Jlo jo oliwl sl 5 oy ol 53 slolgale pglas dunlio 3l sanl Coway mls wluly
om0 Gl gla JSs 5l LSe Y- VY sga i cconl 4l rals LS 0PIV 4 VAT Lo (o a5 Cnl 0oy


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

Y4 OlKas 5 o Kue | oM/ Hliw) 03gumo Lol sl JKin SuSiis 40 cwlidilop Susiss Ol oy o

(5‘0 S Cewl @‘0)L~u 9 ool )AL....» 9 6)Lwo‘) ‘LQAS).Q(MJ Slos L Joyj.c )L&Q \\"\‘Y?og..» )‘..\.O.A L)"‘ )l ] o..\.".b)f

35l S VYAFY oo oo Sid sloosgs mhaw pizad § cuwl odd plol oyliwl jo ol a4 3 sl Jlo
VEYVED il oo 0auSis iz )0 &dly )0 g oo 50 bl ouims lis a5 gla LSy slawy J)le 4 cwl oays 5

oo Ol i 50 lo 09z g cu Sl G0 ¥ LS je j0 hawgie jehay a5 cenl e VOO sl b Sy
00 St L 50 o5 Slaad ((VYATY LS ) oo 0,91 0 565 3blie Cmlue p (Sis &350 FYAYAD) lacs o

Sl ol e el Sy bz ol 5o oolitwl 0,90 (6 S0l axly wlel 5 LSe jo (CS 50 YT LS ,0)
oBws 3l oolatwl b boly SuSas bla cusls 5 (9) IS8 glawe Oldos (g, 4 bgly SaSis coxsy V012 o
=79 bl sains lid a5 Sla LSty olaws a5 ols )Lias Ol s g 0l oy p A e (gl o)lgale 5 9las § GPS
Sy 0laas a8 YoV Jlo ay Canns a5 Sl e VOXND ol b JuuSCo VAYYFY il o 00 St L o #8lg ;0

ASl oo 0al oz K> LS FOFY Joles a5 ouds i JuSiy 0 FVE iol58l ol o VEYYED oo S

- -
Y .’.'o - -
0..0: - . - p'
"
Ly RN
. ::.- "
ar L ..
- 2 S
- S :-;-0‘
- - - 0‘.
% ’.'-’u -
L&‘J . l*: Q:Q
.ﬁ'. * ... -
* Yo)Plhol Sas s « g % % e
Lsh Bis e (b
L L SaSts Ll ?
W I8
2 1 g 2 KM

(A cawasd 51 0,gnle y19Lad) YoIF G YoAY 51 boks ounsins ol 0097 5 S 6y () JSuio

YFAY e ol ol ol s 05 Cilo gl (TS



http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

IF¥ sl Y o)lads o)l 5 G Jlo (b piz pgle (50 ) U5 Olicini 4y pili AR

P01 bl Ciliio Syl e 33 bgly (St aigod 5| oaly (s sl () IS

NDVI Gloj gy 9 SPI (Sloj gy (st (Smrod
ol s Lis gty s g Como b 1y b JLuSis saizs wig, NDVI lo 6 ym 5 SPI e (6 s o b
Ag, aS ols Hlias ks g 32l ;0 ArCGis 138l o5 o NDVI Sloj (650 5 SPI Slo (6w (goisaign sloas anlin
o3ls &, slarge ;o JLSas a5 (Sloj 12 5 039 e Wg) So (S 9 (AL Gdg Slpeti W) b JlSas
59 Orl O 5 380 9 S (e Somo 5 S8 Sy o LS Lol cenl s S gy o 0 ol gy ol
Sy Ot (oo Sl LYNVF JLo B Y- ¥ Lo 51 Sles (s Gaions cnl )0 nalpli 998 slml (e &
sliwly jo 085 15 Sbj)ls,50 O = 0.05 SYlis! mhaws 10 sawl Cews 4 laaig, NDVI Slej (5 5 9 SPI Jilo;
Sow dils Syge 4 NDVI g SPI a3 ls Ol s &gy ol jlade (3080 9,90 83g0mme )0 (LS ibey Ol s
YYACEY ale (gl oSy 4 JSs oSS s 50,5 ) S0 2all g 5 ool b el Y (6 Lol 0,95 (51
JLSis Wg, s NDVI aslis 0 #1521 e Olidd Wy, iy dnsloe 3] sl o3gama 5o oo adly Ju
Sloy G g 00l (5, g (Reclasify) gasy WIS (25 (59 (axls cpl JlSes oo oluly SPL asls )0
Yor s Jlob Yo f Jlgl olS Lide Slwis W, 5 JSis Wy, bl | mls 4 onds 5l (asls 50 0 mls
0313 (lis (A) 5 (V) JISal 5o o) il (ool by Slpis 8 5 (JLaSitid gy (Snn g (had 9 5

Sl 00

143590 144115

SPI2004-2016 NDVI2004-2016
Y18 Jlo B Yorf Jlojl LS gy & i Wigy g JlaSidaig, sy LS| (V) IS


http://dx.doi.org/10.61186/jgs.25.76.1
https://dor.isc.ac/dor/20.1001.1.22287736.1300.0.0.60.3
https://system.khu.ac.ir/jgs/article-1-3553-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

Y e g 5, %ue | o] ol 0390 Lol slo JKis> FUSis 53 pwliilpd JuSics i sy

160000
_140000 y = 0.9993x
o
920000
N
o
S.00000
N
S 80000

o
60000

40000
20000

0
0 20000 40000 60000 80000 100000 120000 140000 160000
SP12004-2016 (Sid D0l JauSoyy 3o

Yo1F Lol Yook Jlojl JuSiswigy s gmm )5y (A)JSCs

bl (SuaSis LNDVI (b 0 9 SPI (Gloj 6y (e (S
VAP JLB Y Jlo sl Gley s cbsh gla Sz (Sassis b oulidlsn JLuSis slao 9o bl s 612
sl o0l 5l Lol 00Sis (sla Sy 29,5 ol 5 NDVI e 6y 5 SP1 oilo 6y cymt (im0l L
DFYYOY coloce b (S0Siis g0 Yoo ¥ o sl o el 5 43526 o) lolgnle gl 51 gl il 5 (oloies
2l ad 0023, 35l JEKe VYAFY sgu> ISim ond S (glooogs ghaw Yo Loy bogh slo Sin S
Jobee a5 canl azils zol58l o) sl o ;o ouls S JuuSon 0+ FY 0500 0 VVF LYY Lo 5l as ol olas
e i ol 0 UK 55 o33l g (6Ll Bl 5 Al 4y azgs by il e o0 o 55 JKix liSa FOFY
Loallo gy Gloj om0 dus 50 00D (60 (29,5 sloaY bsly SauSlis o culiilse JLSis 50 cq b
1y 3l Sy s 5Ty S 4 IS SIS e 5, Sl B, 5 o0l U 5 o il o
Ay 5o bobh IS 00 Sis o 00gi slo JuSiy mazd el 53 BB s ailne o1 liul s3guse ;o 00l
ool L5 NDVI sl g SPI jasls g5 closy 53, 2 oy Blood jI Kt s gy St oS3
a5 A = 0.05 SVlim] mhaw j0 sael Cews 4 sladiy, 04 Hloloe g loazdly g bl Jdos 5 a5 Lol sl 0
slasig) (ooled 5 anlllan (l )3 098 (0 dz g3 Gl Dl Ny 0 bgy po DAl (65l )0 &5 Sl (pope Sl
50 o] Cawd 4 glay, ol polie dslsl jo 08,5 1,8 LUyl 0,50 O = 0.05 SVl mhaw ;o sdel Caws 4

GJusid By (Staen 5 a3 Ggew Sy 5 Wad 4 (2lad Gladddos Cua Wy ot 6l Lo ands JB
A B () Jolaz cewl oads ools ylid bgly FuSis Wgy b wliilen
Yoo Jlw GYo¥ Jlo 3l Jow 50 owbublgh JuSid jasli b bab (Sausis Souwwod (¥) Jgaz
Model Summaryc
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Estimate
R Square F Change
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a. Predictors: (Constant), x1
b. Dependent Variable: x2
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