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Figure 7. Annual greenery trend of forests in Ilam province using Terra satellite images during the period 2000-2018
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Figure 8. Combination of oak drying masses and MODIS images with normalized index of vegetation difference
(NDVI) from 2000 to 2018
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http://dx.doi.org/10.52547/ifej.9.17.86
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.10.4
https://ifej.sanru.ac.ir/article-1-347-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 |

[ DOR: 20.1001.1.24237140.1400.9.17.10.4 ]

[ DOI: 10.52547/if€}.9.17.86 |

a¥ P! il > o ST5 oSS bgh (s> (SaSts 5 JloSits (oL - Sloj Julos

Table 2. Results of Spatial Correlation Analysis

lad (Son 395 Ll ol -V Jouo

Global Moran's | Summary 2000-2009

Moran's Index
Expected Index
Variance
z-score
p-value

Global Moran's | Summary 2010-2018

Moran's Index
Expected Index
Variance
z-score
p-value

[AASYYY
YRRV
Jevoas v
OYY/FVAY ¥
Jeveas \
NECTAREY
YRRV
Jevens v
DAV/OYASYE
Jeveans

3 s ld Lo 5] osls L] &S el oy o olss
Jilos opl s & Shge 0 g by e 00
5 bl bodly po olad | Siuwed D95 dgng odiad i
Oge Sy Wle Jgene slagbyy Sl plgices ©yge ol
ol 3 2ge ol aysie (e baly) ooy sl (oS
I W) 03)91 Y Ao M3 )9194.3 C’L“’ 5850
03l eslatul b (Saslis p JluSis Wby bl
Jbs Jio 9 (NDVI) alS ide <oles odd Jloy
5 d)LoT Bld 5l +V U =Y (g bze alaly j e olLad
5 daly & col (g5l e s)lel Jod BB gyl e o
Jelod gl g (JuSy <E b ) Jite g dtunly jeiie
5 9 Solel (ole (g9l By (! &S 3905 (plLab
Ll
oo Cumdg y a8 el liel dalise gla Ko
Lled (Byme anb mlie 4y 1) Mib o bol  Susis
3y90 03950y by KKin SaSis § JluSiis K,
gy drwgs 5 odd odb s Jloj (gyw 9> 0 Baiod
Gliso 3l 5 o)l b Sin 5 bl Susis
ol 0 Gy i P bl

S 5 Sboj sacudgize Jlos! g o pte pilobo
O Fhe odd asuie sbas el )l p0 00 B8
A Cogll g SR p i LialS 4l ol B
Yo 033 sla g, 5l oolitwl L3g dalgd ] SG5g)eST
o p cwle JKal) S g Sy o bl e
sl IS sgba 290 ad)S Ba b S ol i
2 eolie H0]) (SSlesn wlles 5 g)brsol slag b
Lol b K o> cups

Cuto e 4y S35 (lyge adlls Hlade ST IS oo o

S b g (Swed 355 sl aedly il (+)) S
Lo dde 4y S5 lyge pasli Jlde (515 009 (slades
228l o 01y, 5 A o 3] o3l olS31 Ll (1) S,
g e odzius )l (g oline i ) jlade el 4zl (1)
9 o & cuwl gl jho asp il ol o)
0oilos b bdye danad plie (g (olad gabades
2lad Lo o0 b a5 2,185 sy Jlai 3)90 (oLl
Mie Sslo; Jbb (A) sl guman glpl > o,
llas 118) 005 dmslxe Z Jltis 5 SagS b P-Value
(2365 o2 8 plisabol o3gaxe Sl @)8) 23l S5 s (0]
Ohge Al luie S15S3) 1) jho 4ns )b (lgi o0 oS
Ol |y b caadgs Loy laodls bl yio § 5y
9o o)l Ak jho I S jasld Hlade ST s o
= b wls ol &S sl e 08Ty (6Nl (glyly asdllas
09 (2lad (Siuren 353 (ool Ol yols (wyp 35
! 3 (B) ol o 131 05 o (b lnl )k slews
slp ghye padld 2gde dasMe axdly b
Cadl ATV Y 5 < ASFFEsse oo o (slacs oo
Olgie cul Sy 4 S g b ol Jlde Sl )
N lih Stuanrss gLl lbodls 4 08 s
o Jlod (ol Jlocsuis olas o @ls b oS
g (VA) ol | Stauromdgs oyle] 3l oslizal b
ol yisy Lad > Jlog jabods edly oyl og )8 (ST .l
b Oome dgei o0yl |y e jlade b e ls aiily
D5 S2sS sl 9 Z d)lubil sl 3V & sl
Shasad 35 S92 pie and ) g e P-Value s
S5 sl b (1) 3905 3, | o (g ol
&S Wi ol dejls S0 (gylel b SuSS 5 gyl g
ek 35 51l oS L wl op jl Jite Clialie


http://dx.doi.org/10.52547/ifej.9.17.86
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.10.4
https://ifej.sanru.ac.ir/article-1-347-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 |

[ DOR: 20.1001.1.24237140.1400.9.17.10.4 ]

[ DOI: 10.52547/if€}.9.17.86 |

W

10.
11.
12.

13.
14.

15.

16.

17.

18.

19.
20.

21.

Voo okl g )l NV ojleds [ Jlo ol oSS (oulidps:

&l
Alijani, B., M. Doostkamian, S. Ashrafi and F. Shakeri. 2015. Study of Changes in Spatial Solidarity
Patterns within the Decades of Iranian Rainfall during the Last Half Century. Geography and Urban
Planning, 14: 71-87 (In Persian).
Asgari, A. 2011. Spatial Statistics Analysis with ARCGIS. Publication Tehran Municipality Information
and Communication Technology Organization, 127 pp (In Persian).
Assal, T.J., P.J. Anderson and J. Sibold. 2016. Spatial and temporal trends of drought effects in a
heterogeneous semi-arid forest ecosystem. Forest Ecology and Management, (365): 137-151.
Azami, A., R. Soleimani and R. Darahi. 2019. The effect of soil moisture on oak drying using Modis
satellite images in Ilam province. Final Report of the Research Project, Research Institute of Soil Protection
and Watershed Management, 76 pp (In Persian).
Baaghideh, M., B. Alijani and P. Ziaian. 2011. Investigating the Possibility of Use of NDVI Index in
Drought Analysis in Isfahan Province, Geographical Studies of Aridlands, (4): 1-16 (In Persian).
Bajgain, R., X. Xiao, P. Wagle, J. Basara and Y. Zhou. 2015. Sensitivity analysis of vegetation indices to
drought over two tallgrass prairie sites. ISPRS Journal of Photogrammetry and Remote Sensing, 108: 151-
160.
Birtwistle, A.N., M. Laituri, B. Bledsoe and J.M. Friedman. 2016. Using NDVI to measure precipitation in
semi-arid landscapes. Journal of Arid Environments, 131: 15-24.
Ceccato, P., S. Flasse, S. Tarantola, S. Jacquemoud and J.M. Gregoire. 2001. Detecting vegetation leaf
water content using reflectance in the optical domain. Remote Sensing of Environment, 77: 22—33.
Ricardo, E., F. Branco, A. Rosa, J. dos Santos, E.M. Pezzopane, A.B. dos Santos and M. Marks Melo.
2019. Space-time analysis of vegetation trends and drought occurrence in domain area of tropical forest.
Journal of Environmental Management, 246: 384-396.
Fallah, G.A., M. Asadi and R.A. Dadashi. 2015. Spatial Analysis of Humidity Distribution in Iran, Natural
Geography Research, Volume 47, Number, 4: 637-650 (In Persian).
Farajzadeh, M. and K. Ahmadian. 2014. Spatial and temporal analysis of drought using SPI index in Iran,
Journal of Environmental Hazards, Third Year, 4: 76-93 (In Persian).
Fu, W.J., P.K. Jiang, G.M. Zhou and K.L. Zhao. 2014. Using Moran’s, | and GIS to study the spatial attern
of forest litter carbon density in a subtropical region of southeastern China. Biogeo Sciences, (11): 2401-
2409.
Hejazizadeh, Z. and S. Joizadeh. 2019. Analysis of Spatial Statistics of Drought in Iran. Applied Research
in Geographical Sciences (GIS), 19(53): 251-277 (In Persian).
Leizhen, L., X. Yang, H. Zhou, S. Liu and W. Jianjun. 2018. Evaluating the utility of solar-induced
chlorophyll fluorescence for drought monitoring by comparison with NDVI derived from wheat canopy.
Science of The Total Environment, Volume, (625): 1208-1217.
Lkhagvadorj, N., J. Zhang, B. Tuvdendorj, M. Nabil and Y. Bai. 2019. NDVI anomaly for drought
monitoring and its correlation with climate factors over Mongolia from 2000 to 2016. Journal of Arid
Environments, 164: 69-77.
Jacquin, A., D. Sheeren and J.P. Lacombe. 2010. Vegetation cover degradation assessment in Madagascar
savanna based on trend analysis of MODIS NDVI time series. International Journal of Applied Earth
Observation and Geoinformation, 12: S3-S10.
Nesajizavareh, M., R. Khanjanzadeh and I. Ghasemi. 2016. Combining Climate Data and Remote Sensing
to Observe the Drought Oak Case of the Ilam Case Study. Iranian Journal of Geographical Research,
International Journal, 14(51): 387-398 (In Persian).
Nikolaos, G., K. SilleosThomas, |. Alexandridis and K. Perakis. 2006.Vegetation Indices: Advances Made
in Biomass Estimation and Vegetation Monitoring in the Last 30 Years. Geocarto International, 21(4): 21-
28.
Mirmoosavi, H. and H. Karimi. 2013. Study of the effect of drought on vegetation using MODIS images,
Case study Kordestan province. Geography and development, 31: 57-76 (In Persian).
Salahi, B. and F. Mojtaba. 2018. Spatial Analysis of Climate Drought in Northwestern Iran Using Spatial
Solidarity Statistics Journal of Spatial Analysis of Environmental Risks. Third Year, 3: 1-20 (In Persian).
Rostamnia, M. and M. Akhundzadeh Hanzaei. 2016. Investigating the Dangerous Drought of Forest Trees
in Ilam Province Using Landsat Satellite Images. Journal of Mapping Science and Technology, 6(2): 131-
144 (In Persian).


http://dx.doi.org/10.52547/ifej.9.17.86
https://dor.isc.ac/dor/20.1001.1.24237140.1400.9.17.10.4
https://ifej.sanru.ac.ir/article-1-347-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-23 |

[ DOR: 20.1001.1.24237140.1400.9.17.10.4 ]

[ DOI: 10.52547/if€}.9.17.86 |

Ecology of Iranian Forests, Vol. 9. No. 17, Spring and Summer 2021 .............oiiiiiiiiii e 96

Temporal-Spatial Analysis of drought and Oak Trees Dieback of Zagros
Forests in llam Province

Shamsollah Asgari', Tayeb Raziei?, Ahmad Hosini® and Ali najafifar*

1- Assistant Professor, Natural Resources and Watershed Management Research Department, llam agricultural and
natural resources Research and Education, AREEO, Tehran, Iran (Corresponding author: Shamsasgari@yahoo.com)
2- Associate Professor, Soil Conservation and Watershed Management Research Institute (SCWMRI), Agricultural
Research, Education and Extension Organization (AREEQ), Tehran, Iran
3- Associate Professor, Research Division of Natural Resources, Ilam Agricultural and Natural ResourcesResearch
Center (AREEQ), Tehran, Iran
4- Assistant Professor, Research Division of Natural Resources, llam Agricultural and Natural ResourcesResearch
Center (AREEO), Tehran, Iran
Received: October 22, 2019 Accepted: December 3, 2020

Abstract

One of the most important issues in the Zagros forests of Ilam is the dieback of oak trees, and
the purpose of this research is to analyze the temporal-spatial analysis of the relationship
between oak trees dieback and occurred droughts. In order to identify the dry areas of oak, using
the method of determinationof. the training samples in geographic information system (GIS)
and satellite images of modis were used. For temporal and spatial analysis of drought in llam
province, NDVI index from MODIS satellite images in the statistical period of 2000 to 2018
was used. For spatially analysis of relationship between oak forest dieback and droughts,
Moran spatial autocorrelation model, one of the spatial pattern distribution models, was
selected. Coincidentally, a 30-square-meter GPS device was used to find the coordinates of the
dried droplets and the number of dried oak trees at each point, and a map of oak tree dieback
distribution was prepared using GIS software. The results of combining drought zoning from
NDVI index with oak dieback distribution map in two time series from 2000 to 2009 and 2010
to 2018 in the analysis of Moran index showed that oak dieback has a cluster pattern and the
decline of oak trees is spreading in a mass. Also there was a significant relationship between
drought trend in spatial and temporal dimensions and oak dieback in recent years in different
parts of Ilam.

Keywords: Drought, Ilam Province, Moran, NDVI, Oak Forest dieback
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