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Investigation of the effect of Sarpole-Zahab earthquake on vegetation area
and evaluation of vegetation recovery rate

H. Salehi and A. Sharifi

Abstract: The catastrophic earthquake in Sar-e-Pol-e-Zahab occurred on November 21, 2006 in Kermanshah province. This
earthquake has caused changes in land cover and consequently changes in natural vegetation and rangelands of the region,
in addition to life and infrastructure damage. Investigation of changes and damages of vegetation by earthquake and
landslides caused by it helps in management of development and protection of vegetation. Rangelands are one of the most
important vegetation cover as one of the renewable resources with different economic, social and environmental roles. It is
usually difficult and limited to study and monitor vegetation on a global scale and areas of access to field or field data. In
addition, conventional vegetation estimation, which includes a general estimation of vegetation, is both time-consuming and
does not provide very accurate information. Therefore, remote sensing is a very useful technology that has features such as
providing a wide and integrated view of an area, repeatability, easy access to information, high accuracy of information
obtained and time saving over other methods. has it. The use of plant indices for various purposes has been going on for
several decades and is still widely used. The Sentinel-2 satellite imagery time series for 2016, 2017 and 2018 were used to
monitor and evaluate vegetation in the region. Vegetation indices such as NDVI as well as SAVI soil effect modifier
vegetation index were calculated from the VRR vegetation improvement index to assess the effect of earthquake on vegetation
area and to evaluate natural vegetation recovery rate. The natural recovery rate of VRR plants for the year after the
earthquake was 40% for the study area using NDVI index and 39% using SAVI index.

Keywords: Sarpole-Zahab earthquake, Remote sensing, Vegetation, Vegetation indices, Vegetation recovery rate

131 1396 sy b 2 o)los A il ol Sl pos (oot 10 o (Sloiiagy ole 4



e 2alS gl ouds 5 3blie aoys 36 maid,
19/1 S0l s Sl l)ls aoyo 28/8 <NDVI

wiblis 5l 0oy 16/1 55 5 Lasls e il ol
Soer TF SIS Wog azlse (el ke Gl L aS
59 dge sl S st ooy 100 51 gy b
as olo plis bl Jg el oduzmy oo o] 3blie
Conl atial Lo Sis o 00 o e de F i
[5]

Jlo ool 21 &35 3,50 po oo & o, Sen 5 S
@ oy SBlSns 5 Sigleise Sl ol 1999
ot 3561 g,y b ek 2 pmey i, 5 ddol> e
B Gde e b s ey GBI by sl
o 3blo o aiol> 1 ax g JE NDVI polas auglis
Sly ot £5 2SR5 B @ iz b g o
el 0095 LS g b))

Ay ham Jlo So lp g 25 a5 b i mls
Ls gl ooumw, 4711 @ oS 5l o510 bl sy
<l Olyz (P 5 a8 ol cd b GliensS slal)!
Al Nog Sldsw dwl S gl a5 dbls 50
[6] wisls gl 1, o5

5okl 2004 g Sl awyp 4 e 5 o
Oliee iz o2 g adhie (LS bg g S
il y (e elde Soje (LS ds sogme
g Oglaie olS g3 wlul o Sgups &5 a8 olo lid LS
G ezed byl ool Sl gl s 50 o 5
S8 L Sl pslal glacusgass g el v
Sar (AL (S ol Glie om0 Vb S SSs
By dols 5l am alS e Gliae 3 g Aol
171

Sonr il 9 il sl Qe 5l (65l B35 5o
Sz gl b Gl oo, 5l (2lS by
ool b ol b oS e eslit] it (5,5l
G Oledi @i O3 00 S (o 4 la B3
Sop sl jo wnlp pl byl 4 06 (ol
@ 593 5l Gt (S3lgSS Coyin b (SE 4 09
b @ ey Gble @bl s Yo L ey B
S pS o0 sl B oolitul 590 () @l by (ST 00 S

doddlo - 1
A S5 50 oy T3 o ;o )l axzl 35 S
cele Glhe s olpl om e olasleS bl alSl
96 Jlo (LT 21 aceSs olfalis dove g 4y YV:FAN S
G oS ollus 4 S ol olsl sl
Sl s ey B e85 9 02 o)y Lapleaisla
iasl 092y 4 dily cnl Jlp ey slogily 5w
e o ol fle pl Sl 5 sy 5 (S
Los b Bolse 1o dfs il (b s
S8les 5 bl oS 0als i o ey H90 4 Sl
@k crlple wes o 1B 86 Cou ) pitacsS]
So 50 Sl G Slle 5 Gapte il 8]
L1 el Jlsy55 2 2l & ool 5l paciansS
2o 099 03 ey Pl emin 4 Ol Bes 9 S
Wy aol cpl 4 Wl aislsy, dslate aLS il
INDVI als b aslllas 5,50 dilaie 5l ausys 38/2 a5
yo abasde BB pals cpl ol ool axlge 074 51 i
ooy bwgs a5 cel ols ey il 5l 256 NDVI
Sliee el ot 3bxl 2008 Jlo oo 12 55 Lol 65,
Sl i ey L3, a5 bl o NDVI  zals
[2] el i w8l
2004 Jlo pebie (oligw 51 qmyp 4 5oy oy
4 ke (oligw pl aSlsp dihaie e Gy 2ia
Oy O 9 ey JSB e (ol bl o 55
P Gde atlh Sk pelite pa b g
SB asls Sllugs 5l g <d,5 13 wyp 5,90 NDVI
[3]as oslicil 55 NDWI T _asLs 5 'NDSI
el @bl gl asls (nl el 5 e @l
seals ol 5l as g S8 Slojlanle sl WuSe 5l oy
ol ly ol 5 Sk glagasls (uliil 5 (2l (asls
Bol> e Jlo o sl plalS (b d5up0 £ 55 0l
[4] e 0l y dwo,0 46 A gy O90 ddlaie gl
sham g b8 nglas NDVIE aslie b o) Sen 5 SO
@ ol & s e pleeSY il 3 ;s

Normalized Difference Vegetation Index *
Normalized Difference Soil Index 2
Normalized Difference Water Index

1393 Glasli 5l ] oo ] s ot oiige 13 (2 (Slossingy ool 4pti 132



aibie ol idg p old e djly Sl g,y

reo® N (R

Eor° N4 &

Y€1 N

axdllan 350 4>l Condgo 1 Sl
Fig. 1. Location of the study area
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