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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.
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Model Summaryc
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Estimate
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Change
) +AAN? +Avy R V44 FFVS.£Y5 +avy 14A.FFQ

a. Predictors: (Constant), x1
b. Dependent Variable: x2



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-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

[ 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 yYY

Yook GYoo¥ Jlo 5l culiilgn JlusSics (asli 4 o boly (FauSis pice hs oamw 55 gl (F) Joas

Coefficients?

Model Unstandardized Coefficients  Standardized Coefficients t Sig.
B Std. Error Beta

1 (Constant) YVO5.05Y 1aF) .Y 5 ARA] EARY

x1 voed +3A0 1E.AY

a. Dependent Variable: x2

Yol Jlo GY oY Jlo 51 Jowo 55 owbicdiled JLuSis (asli b boly (Foukiss Sinmuod (8) Joaz

Model Summaryc

Model R R Square Adjusted R Square Std. Error of Change Statistics
the Estimate
R  Square F Change
Change
) + QA0 8 + Q. Q07 FOOMLYYFAS + Q. 1Ff.ova

a. Predictors: (Constant), x1 b.Dependentariable: x2

Yol Jlo BYo¥ Jlo cwliblen JuSics asli g boly (FauSic ko b (ygm Sy b (F) Jou

Coefficients?

Model Unstandardized Coefficients  Standardized Coefficients t Sig.
B Std. Error Beta
v (Constant) yrAyAYS  YavYAQFAY cord  eA5P
x1 AR YoxYY <A Wore oonY

a. Dependent Variable: x2

Y12 JLo GYY Jlo 51 Jow 50 owbiblen Jluslis psli b baly Suslis  Suwod (V) Jaus

Model Summaryc

Model R R Square Adjusted R Square Std. Error of the Change Statistics
Estimate
R  Square F Change
Change
) T VA +AAA YFY.A2YFA +4A4 OFY FFY

a. Predictors: (Constant), x1
b. Dependent Variable: x2

V1P GYNY Jlo 5l cwliiled JUaSics a1 Connd baly FouSiss picie b (g5 ) s (A) Jgoz

Coefficients?

Model Unstandardized Coefficients  Standardized Coefficients t Sig.
B Std. Error Beta

) (Constant) N-yY.YVy NPY.YAY +Af¥f +YAY

x1 v ooy +4406 Yy.vvy vo0)

a. Dependent Variable: x2



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-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

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

abuly 4S5 gk 8L (o Jitas ite 9 @b piite bLS 010 (0L Coronl aeigill g 0)25 «ole Dliiin ;0 45 ax]
QWMJQUMQ%I)oAS@@A?glJ_.wbmlooygwsawkjg&léLg)uiéla.w)ad)bw
Sl 53 o8 ol ) S iz By sm ol e ) s soliBlyn JLSES ke 35 sy bl SucSs
aols FA 5 aale YT aale VY caals £ caale ¥ Sloj slooyg (sly SPIs laslinl ()L asls wlal 5ol ol §adod
oAV Gla b a5 ol las mls 5 od e JlSies G g ol o] bl sl ls el 6l
@ baye Slol 3 o iion 35 Jlo Glaols 51l (pl jo 5 ails |y JluSas Slgl,8 o s YVF g Vo100
G'LA) (.SJMBJL""')'QLS‘)" @bj)o u-*-‘j)‘uw‘ 0392 (SILA.MXA-M} 0L.\.‘>) o )0 \(55 14 w).vd.vol.‘o).erojou)}']er»
Sl bl 5 b aigy coluw g ol bl o] lisl 6l SPI e ls wll 5 JlSes gon agy YVP L Y- F
gy sy p <oz (MODIS jglai) g0 5l Hiowew o osls leslaiul jig) 4y .0l 7l ol JuSy & )gay JlSiis
plxil Lo ©jga JLSlis ganaig aVlo g aibale & yga VoV P-Y e v e 6550 b JLSis s (NDVI) S5 5
el 5 (K Gdey (Sijew (5 B9, (Lo Gide (Sgew (2al5 Wy, W 4w 0 @3] (il 5 0b
GlSis als o )bl 0,90 Jsb ool ;3 Sloj gy 50 JlaSis 3ig, 6l e bl o ganail Loy
O RP=0/9999 (yd o o L s lel 090 Jsbo 50 iy ol el 5 b (55le] Judow (NDVI) (S 5w 3, b (SP)
g ol 00510595 10 SYL CBo 5l Babo 8,90 adlaie JLSiS oy H0 hgy 90 Ol cnlpln 0 s ge esls
MODIS ,5las 5l eolaiwl yogy 4 0,lai 9529 cwlidlgnr Ja) slrosls as pwiiws Vo 4y Ly a5 able,s olei oo
5 S8 Gaiod pl bl 51 K00 (SO 0ged gy |y (S e Wy, Ol s ¢ JlSis szl (NDVI) o Lli
Slojlgale polar 3l oolawl b (gilwars § bl 0o Sis slaosg 5 boly SuSis by el y 5 ghow lles
Yeoo Jbo sl dalaie gla Ko 51 LSV VAT Jolee oxdaw ol lis zuls a5 09 e VOXV O S8 508 b cewad
el 29 ¥ b gl g boly K> SaSis ¥ ags b g cwl oad o 50 g 0auSis Vo VP Jlu b
Jo B Y- Jlo sl adlu 0 Sloy (g m dw )0 g 0l ools ()Lis (6 pay O jga 00l SO slo asls JlSes ganaiy
450 baly K> SaSis aig, p JlSes S YN JLb Y- Y Jloslg Vel JLubYe-Y JloslgYe-#
aS ols HLas Yo 2 B Y oY Jlo 5l pl5 a0 pl5 5 gl g, Jow 5l ool b o Judos ol bl a5 ol ()bl Julos 4
Sy 5l b oo RZZ0/985 s (o o b oo 08507 gl SauSis 5 cwlidlgn JSis o (Sied oo
O cayo b oo 000/F by Sasis ¢ gwlidlees JLSis o S oo YNV B Y0V Sl
2o 0NN bl SaSis 5 owbblsn JLSis o Sawad co,po YV B YY Slej 5 slp 9R?=0/980
G g ad blod 51 Glej slas 5o o Sllug § JuSis 156 zuls (ol aS awl casay R?2=0/995 ys oy 4

e oo B g od Sl | liwl bl sla JKo 5l LS VVVAIF JLe 59, s s,


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-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

[ 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 YYYf

&Lo

lolsnlo sl 31 soliznl L bsly SaSis 15 S Casgb, il (VWAANLS, oo oLd, e dloskos ol o alic!
amivo VP g lojmul 5 ST Clliz ouSinggy « shogh b (s )5S el plsl 53 moge

sl iz Jdos o NDVI ozl sl oslat! (Sl cwy p (VYAR). 5 il e Jslg « sloede caamo coanicls
N NE (D) s gblio i Slalllas « gl il

oolatwl b o] liwl iz L5 )0 el 0,ble  SouSis cw) p (VYAD). 50 ¢ Sl 00l50595 Tedomma Ls oims,
AFF- Y (Y) £ “;)/J)_J Mu}"ﬁﬁ /‘}[‘: bﬁuaw“\.‘J o)‘ybLa ).aij )|

Sasis 5 bl JlSis Sl gy (TN ez (6yinm conb indy cdll Guad o5 Sns
amio ¥ g bl 5 ST Cilis oaingy o shngy £rb 2l IS ok ol Lol slo JSi

s ol 5o SPlasls 5l eslinl i JlSis Sl 5 oloy Jeloo(0¥AT) 05l hia! cjgzsin wooliz b
A=Y (DY o ool oo ol

b JlesSias Llos (V¥A0),51 SloS ¢ dlae rbgs o (ST e o (e ol gl el (g5 lie
AF-VY: (PN Ll pale (00,0, Slido 4 pid ( DIS20 g 09,8 Ciss WONDVI Lazlis 5l eoli!

Jloys 5 JuStd BT g OV Dl (200 0315 £ tormo sloyzins (oo cplonile o el s
o s oyl g @0 i i Sl Sia sals @le g o i Bilaie 53 55 (LS by Dl
NFONOF ()PP o/ sl olio

ok 5l eslinal b LS ide go, » JSiis | ganlle (VTAY) odas 5 cosS & sy dms 1Somigi oo
NE-OV (I cdewsr g Ll s> i lws S Ll 25,60 MODIS gosixiw

2LS by ol Cuxdy byl YAV 5gp oblignd pliles dyaj eoly (g5l (Jole bl ool) (oo
‘ MODIS O)‘PLA )Jat»a; )‘ oolazwl L: MB)‘ <L>L1)Q S9, w)..)ﬂ 4.»09} o GILM&.M? Q,.ul.: L;‘)" (VTCI)
AYANYR DV bz psle (o )15 il 4y 5

Assal, T. J., Anderson, P. J., Sibold, J. (2016). Spatial and temporal trends of drought effects in a
heterogeneous semi-arid forest ecosystem. Forest Ecology and Management, 3(65): 137-151.

Baaghideh, M., Alijani, B., Ziaian, P. (2011). Investigating the Possibility of Use of NDVI Index in
Drought Analysis in Isfahan Province, Geographical Studies of Arid lands, 2(4):1-16 (In
Persian).

Birtwistle, A. N., Laituri, M., Bledsoe, B., Friedman, J. M. (2016). Using NDVI to measure
precipitation in semi-arid landscapes. Journal of Arid Environments, 13(1): 15-24.

Hadian, F., Hosseini.,S., Seyedhasani, M. (2014). Monitoring Vegetation Changes Using Remote
Sensing Techniques and rainfall data in northwestern of Iran. Journal of range and desert
research, 21 (4): 756-768 (In Persian).

Hamzehpour, M., Kia-daliri,H., Bordbar, K. (2011). Preliminary study of manna oak ( Quercus
brantii Lindl.) tree decline in Dashte-Barm of Kazeroon, Fars province. Iranian Journal of
Forest and Poplar Research, 19 (2): 352-363 (In Persian).

Kumar, S., Ahmed, S. A., & Karkala, J. (2022). Intensity and spatiotemporal variations of drought
in Tumakuru district, India using drought indices. Geocarto International, 37(27), 17642—
17658. https://doi.org/10.1080/10106049.2022.2129842


https://www.sid.ir/fa/journal/SearchPaper.aspx?writer=246891
https://www.sid.ir/fa/journal/JournalList.aspx?ID=7696
https://www.sid.ir/fa/journal/JournalListPaper.aspx?ID=59489
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-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22287736.1300.0.0.60.3 ]

[ DOI: 10.61186/jgs.25.76.1 ]

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

Shamsipour, A. A. and AlaviPanah, S. K., Mohammadi, H. (2011). Efficiency of vegetation and
thermal indices of NOAA-AVHRR satellite in ecological drought analysis of Kashan region.
Iranian Journal of Range and Desert Research, 17(3): 445-465 (In Persian).

Mckee, T. B, Doesken, N. J, Kleist, J. 1993. The Relationship of Drought Frequency and Duration
to Time Scale. 8Th Congress on Applied Climatology. United States.


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-fa.html
http://www.tcpdf.org

