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Background and objectives: Determining the organic carbon content of rangeland
vegetation is essential for monitoring rangeland condition and facilitating
reclamation efforts. Satellite data provides a valuable tool for conducting extensive
vegetation studies. This research aimed to estimate the organic carbon content of
vegetation using field assessments and remote sensing indices in the rangelands of
Lashgardar protected area, Malayer. Leveraging Landsat time series images, this
study utilized Landsat 8 data from the Operational Land Imager (OLI) sensor.
Methodology: Field sampling was conducted in the rangelands of Lashgardar
protected area on May 28, 2016. The dominant growth form in these rangelands is
herbaceous-shrub, with Asteraceae family species being the most abundant. Forty
points were randomly selected as the centers of sampling plots for plant biomass.
To account for GPS accuracy error, a factor of twice the pixel size was applied,
resulting in the selection of 40 plots measuring 30x30 m2 for field sampling.
Subplots measuring 1x1 m2 were utilized to collect composite aboveground
biomass samples from the central point and the four corners of each main plot.
Samples were processed in the Rangeland Science Laboratory at Malayer
University following coding for laboratory procedures. The organic carbon content
of vegetation was determined using the loss on ignition (LOI) method after air-
drying. Vegetation indices were extracted from Landsat 8 satellite images captured
by OLI sensors, including digital bands 1 to 7 with a spatial resolution of 30 meters.
Various vegetation indices such as Greenness, RVI, NDVI, IPVI, DVI, WDVI,
ARVI, SAVI, TSAVI, BI, OSAVI, GEMI, EVI, LAI, and GARI were derived from
Landsat images.

Results: Comparative analysis of estimated organic carbon data with measured
organic carbon content revealed that only the Green Atmospherically Resistant
Vegetation Index (GARI) could effectively estimate the organic carbon content of
vegetation. The best model was achieved using the GARI index for organic carbon
estimation, represented as OC = 5.4 + 1.38 GARI, with an explanatory coefficient
(R2) of 0.13 and Root Mean Square Error (RMSE) of 0.7. These findings suggest
that remote sensing indices can serve as complementary methods in vegetation
studies.
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Conclusion: The GARI index demonstrated promising results for estimating organic
carbon content in vegetation within the study area and is recommended as a suitable
indicator for similar areas. However, the efficacy of each index may vary depending on
specific area characteristics and vegetation types. It is advisable to conduct time-series
studies with larger sample sizes tailored to the unique conditions of the study area to identify
the most appropriate indices.

Cite this article: Ataeian, B., F.S. DehEbrahimi, S. Sadat Hashemi, 2024. Evaluation of Remote Sensing Indices for
Estimating Organic Carbon Content of Rangeland Plant Biomass in Lashgardar Protected Area. Journal of Rangeland,

17(4): 587-601.

© The Author(s). DOR: 20.1001.1.20080891.1402.17.4.6.1
Publisher: Iranian Society for Range Management

OAA


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

Yoeh—eARY s ol> LD x j 5

YEVE-BoTR 1 Sy xSl LLS

sabcblis dilio 25 po LS 0595 53 JT (05 (330 959l 32 50 590 31 Siowiuw s asli 2U 3,

)é § :.,

¥ oiold 1ol Magew " ol plon Bolio ailj,s ! Lillas 3L

attaeian94@gmail.com :asbbl, .yl ul 5o « Do oS o ; Jazrs 5 (crmle @l 0uSiily Wiimpls ssiige 09,5 JLobiwsl ¢ Jgiue odiun s

Olpl Dl e e olKiils o j Jaizee o b mls 0aSliils (b (e 09,5 ¢, laxs yo 0| b5y
Solnl Gadle e oRisls ((55,9liS caSiiils (S pole 09,8 JLoliul Y

o..\.'gs_g alio wleMb!
5 By Serds Ghb slr @l BLS (i ead 0n3d ool (s i 1S0b g Al lio g5

2LS Gidgy 00,08 adlllas Sl slolgale sboosls 3l oolaiuwl .l (6,950 @lye drwgs 5 Zdlal
ool 28 Gidg IS 5l sosly ol ead e Biios al 50 Sjleise w2l
Oyge e 3, Xad eud cblis adlate wilie 53 599 5l o slaatll 5 Glaes a2l
GBS A gt 5855 Cpl 50 Cewadd ojlgale coly Slej las e o yiwd Sdgges ey 08
8,5 & 90 OLI ssizins A Cawad o)lgole 00l 5l ooliiwl b alS gy JTop S

yo,%ud didlais ool cblas wile 5IVYAD Jlo ol sloym A jo olio ()15 pdiges i o9y g Slgo
Oty Asteraceae odlgil> sladisS g 054y Slaigr sale wilie pl e ing, 0,8 .08,5 O g0
Lol 550 olsieas dolai sk alaii Fr Slaiies s ond clilis dibaie oyl o 1, gl
<ds 5l il glhas Bds jglaie 4 wad Gl dalllas o )50 didlaie ;o 2L 03905 5l (5,10 paiges
Slee )10 paises lp (srpe o VoxTe glacdly g 0l Jloel JoSiy o3l 2l g9 <o yo GPS
25 5 e g il 48,5 s iy 35T lge d el 00 bold laitee Laiall Skl
S| alsp 05555 o e (clatiga «idly 35 e o 6 ATl b eolil mpe yie 1x) lacdly
Jolye ol G IS g lotigai wad 4y ol B 4855 oz 5 555 e 4k
5 om LS Gy IS Ol ind Jite e olSails v e psle olftalojl @ (2l tyles]
PLS g el b (655 os I LOD) o) )3 (ailiem By, 4 ¢ Ladiges (0l SAS I9a
(F5 Gy, 3V PP 35 10 WGSS4 loz wimpes Lyobool ) OLT oaizios A cansiid (slo,lsale sl ;]
oasls g o oolitul wsl Yo Sl Si5 @03 L Y 1) glaail ogd, Sledl Julis a5
RVI, NDVI, IPVI, DVI, WDVI, ARVI, SAVI, TSAVL, BI, OSAVI, GEML EVI, 5 S e
i g Casad) yslas I LAL GARI

oS b Al s g0yl I oS sleesls alis Sl alols @l 4 g Ll
e S sl 1y (LS sy IS Wisios GART (a3 L (oS iy Sloslns
B/F + VYA GARI & 500 2LS sy JT 00, sly GART Lol 3l ooliczasl b o 4511 Ja

gy, — JolS alio

£ oylos AV ol AFY

VESY RNV cdl e gl

VEY/ VIV sl g gyl
VEY/ANY by g,

1gols’ (Lol
(B o555

99 3l Ghominw
(PSS Gidg a3l
oS

A4


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

0,5 glizwl iz ol oo b ol 3l Selcawsas RMSE =+/Y 4 R =-/\Y s 0 LOC =
Oidgy Olalllas jo glase o iy, JoSe Glgieds wilys so 590 3l ionw glaasli oS
adhie byl s g Oliogas waiouiw g9 (s, o fowlin oloull jo aisd a3 F IS 4 el
8 ez 9,50 b dilaie (Lo LS g9 5 (AL Gidigy Olies 5 €95 5] (AT g aalllas )5
LabeSs asdllas 4y s |y (5,20 Dledbl (il glacans 0 ,)LS ol Lt ulwly 0,5
2 e @l 2Pl (paiz plejen o plS Bblie (ol gl izres ams oo 8 LS )
9l gy e eemlie LTl (nl b isias oo 1] (a8 Aty (e SIS 5 GRS
Olg B opdy Ojgo (S (i o 3YL olwl o dilaie Slaogas 4 g b g Y cdo
aalllae 5 Lol 4 canlie glo Jas @51 5 odel cwots slasdlT g Laasls o 511 5l esltl L

el alin Olvgas L gblis 5 asllas 5,90 adlaio oLS iy
Olree 35515 0550 40 GARI asLis a5 5505 Lo (g5 o 0] Cawdts gl a4y a5 b 1§ g drudts
dibate o gl Canl Kon caFli B 0905 duogs aline bl ;0 BLS g (p)S Oyl Cu
@ 4y b dged e Gl Slillhe Glej IS5 aes Ol ppata e g5 oL

e HelS 005is; JT op,S Glime 0550 50 590 5l Lot glaazlis oLyl VY (adle o ol pl 00 Bolo 1 e lillas bl
SV-DAY (ENY (650 1y Kt oy cbslis ailaie

@ () | DOR:20.1001.1.20080891.1402.17.4.6.1
BY Bty © Oyl olaw o cole ezl : pib

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

8%


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

O)en g Lilas /... 039565 (T x5 o)l 3551 2 50 599 31 hmiow G sl b))

iy o Waodizins Gilizes claaily Lol 5y 45 s
Slaslie 3 (LS (w)r 5 byl slp g et
ol O bl ileas b adbais sl leale
78 osdle 5 3058 slasily BB g5, » basls
bgi 3o 3 )95 iz Cuols pal ol s iy oo Sh0 3
LS gl se el 4 39,)lS 50 35290 SlaailaS,
O9dle Wb )3 wad (WSl 5 Wb ol 50 (658 WIS
Uly anlio b daams ;o () auil adle o3 50,8
SAVI ARVI EVI NDVI RVI _alS o ali
cis > LS ids giles,l 5 OSAVI s MSAVI
S aml s amd ol 4 Sren s
sy 5,%Les s yige ]yl NDVI g SAVI (cla asls
Gblis witilss > ARVI g OSAVI laasLs Ul
JJs 4 SAVI as i aiS g5l KaT 1, alS Libg
s by b @ble Gln aeim ST als
0)5—1)3)0)20 2 ;0. (VYY) 5,5 Lee NDVI I yigo
ka5l eolaiwl b pron ddhis o S JT ook
Mse (e a5 Wdgws) 4z (nl 4 Glojlsals
Sleobe e g olS sloasli o doyo Ve 5l 5V
09% 31 o losliinl & a0 Jlaiay 09 15 S
3 el lacudgase n wilg so slojlgale jglai g
crslio (3Rl S (lgie 4y g 00 ade s sla b,
sl wbie ;o mb Lile Kl L S coas b
ey bl sl (ogad 4 i SB6 5 Sl
4 NDWI g NDVI L= ¢ a5355 ;0 (A) 0gu oolaiul
Slp mdge odizmin pslal Jlo gy 5l edel Cuso
o3ls )L S5 ol )5 ot e jo JluSas b))
aal, JLSis Lyls s NDWI g NDVI oy oS o
285 50 500 adss (o (FY) o)l 0y seSre

solawl L: ‘) ‘Scbl.f Wy 9 6!4,..) u‘r.uu Sy osiibltﬂ:
RVI NDVI ua}L.q = 9 ETM+ 9 ™ ﬁeLa.‘S )|

A5 815 i s Wdges smyp SAVI 5 PVI NRVI
Ol Al and slp paFls Gy NDVI a3ls
BRI EP PN )'%.)%T Aog> ;o iz (FV) conl 2L
395 g sy 2 yohate 4 CiliSie Sgaw S5 by dw o3|

A

doddlo
ety grorl Slapiass] o JT S 053
ceslial g s Jb 1 S @ b
3ol cond8l Dlpss o)l sialS Wiy, piugassS]
N2O aloz 31 IS lajl8 ioli8l b 5o o codled
3o puSaie (g g Slediaid Liiil 51 CO2 «CHy
>z g & 2o s (V1) WS (o0 655 s> (e s
5 P dg slaShy cHlid 008 0 SIS
b Jolss 58 5 (LS ST G 40 S9zge Lails,
Ol Jdo (VF) el o0 lulidps a>g8 0,90 o,lgen
Selsi By Sl 5 (BLS Al obj ol iz g
Oe0) 05 59y » QLS e Sleogas Ko 5 (655
s Gl b (ol Jelse 5150 Gloj 59 peas 457 o
an3gn 513 53l o 1, s 5 00 Ll s
3 pnsST SG 50 Gl iz Gt Rl
5 o oekedr (o) Sl 18,55 p ol Coeal
oy b g Sl (wlide )3 (LS gy b
ol D905t g 51900 Vaore oloro b Slawe sbrosls 4
SIS plyea Slojlsale polas ) eslitul o3l
Sy Bl 2byyl slegtsy (rir 5 GRS
Gehe sl 39965 90 5l Gramiw (V0) Canl 4z g
sy oyl cans 4 Glp 1) ol Glgee &5 Cul
sobal (V) 0, 84 2l bg g Sl Sledb]
LSS gy el sl sl il (slolgale
Wbl oo (SNl p )3 £555 5 gmy 20 39 Sl Wiz
bl g )0 il ke S plyie 4 Glgiee 5
ol 3l Gldlas 008 7 e Galize sloais) o
35510 0 @l 3PS Sy 0 5l phomis 45 aR 0
oz (1) cwl (S slapiwsST (0
599 31 Ghomaws rosls loass 48,8 alS sl el
) s 5o @l LS (Rds 08 2psly o
Olyeds 008 ok 4 LS de slaasls
Sl Gy Olpnss el g 4325 sl plo)lne
A ool 5550 Koo sla iS5 oS ilgy alexr
by Shas (S slatls (V) WS e


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

Sleogas Gle sl b atls (n i olulid 4 9
L adlais ;5 39250 sloodny gody 5 (LS by
Ot o s Jed 5l s el slahg, 5 ealital
Slopgrion ) 5l (So 3, 8a) dilae 305 o Sloiiey
5 b sz ot o5 el lonn il o cllis
shrl 5 ISz (Game sbadld Ky,
ool Wl axlge oz Slayags b sl 5 sbeesgp
slepladl jshied, dilhie a5 g Oleogas
adllas oy oo S0 (55570 @90 4 5 el (Supoe
B gy I 528 ditene it 351 Baa b pol>
5 adsl 0 mee sloyiell I (S plyear adbi
9595 3l Ghoami (AL V0w & S ol

Lol ails 5 olS el o e ol

g, g olgo

SroghS Vealold jo oo, 0g5 g als o
S, 5id ead cblas ddhie 5l cisu Dl liw el
Job FATY " JIFAT OV Y LSl e ssgasee o
syl )13 Jles (e YET YL LT IRt 5o
Sleis b o815 (SliwnsS dilate slown (V JSC5)
S b Sl o mhaw 51 e YAYA L VVD- el )|
YW Lo bl (ke g yie o YV F 0g0 Ll
o9y Gk dahie el g cwl ol )5 il a4z o
uLuos.«a} Ll )| ] OMMOJMAS.MOO))MT
Sl oMJ&MMeWS&—‘)‘ LS“’LM'JU‘A)
b S Sloog Ko Sl wbasls bl 5l
el Brosdad U oS g lawsie

A3y

VFoY F o lols VY 0590 (@ o

ey 0ls 8 duglie 050 S ST (S (e
odds Jlo 3 Box-Cox g, 4 Slowe slaosls lazyl jslate
G s ewdd olgale TM sdiomiw 1 Gupw o
as ysheds Jlasol 2Slas 02,6801 5 Lol (slaadse
aS ol las gl g0 )8 eolatwl S JI 0 S anss
ooty 3IUT jslaie 4y o Jovo 00 (12355 (90w )T 050s
S S soon Gl TM sz (imon 5 olad
allas 43 (Vo) w5 oo @) g pombio mbs Sk
S eolisal b ST (iS5 (oS Sloogas il 5550
S50 308 gobe glosl bk g 590 5l Groiw ST
oS s Jols S Sloogas jI S wisls 1,3
b jleslinul b 1) (o lils 5 S cush) (I
s al aslie aBabsl i b g oLl lolsale
Sl s 13 Sy (lolgale pslas 5l eolil ols (Lis
5o 0sdll ol Cpmas a5 Cunl S plem (5 )lo ppaiis
Sl 0ad a0l S CudS 0bjl g Julod 5 45
Gloslgale yslas a5 wizals bl laslas ,5 (YA)
I, ol Gbg ol oYL cds § Coro b cawad
ol 0y9 b 1) Dl (psF a5 Sl 0090 SIS
gy Slss b s Gl Raagh () 1) wS oo (bl
ol Ellez &lpe 10 RS 5 GIS 5l eslical | LS
Ul 599 5l Ghomiw &5 W) 4l (ol @ S QLS
co 1y (LS (g Slib Siz Sless g5l K]
2 (A o)ls glej Jsb jo 1) (G pae g awme Jalge
ook 4 593 5l Gromins sloosls (o) p Glgie b (slaslllas
4 ol globs, 3l oolil b S T )8 st
Ohigel o 0 las 5 (2 S 45 Wik i 0
bt oyt 9 b3 oSy & bape 1))
ool 83555 soyiall Coli sl 4 Ligyye (+/-YF)
3 Gt gl as i 5l e s colaiwl a0 (YY)


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

O)en g Lilas /... 039565 (T x5 o)l 3551 2 50 599 31 hmiow G sl b))

300737 02337 W37 305237

arsoze

arazsry
=

- ol s pisel r ol sy 55T,
S G pSoslail jelaieds o a8 S s s SColedus
O 5l mpaye Yox¥eod 2 50 Slea elasl I
(M 4855k 5 35,00 supe S WX digei;
5 Clsyy g adad LIS jsboy slg alail a8 s oslil
05| o Wigain) B Gl Sl alol> oS e ladiges
Jee oliiglesl & (2tslojl oy plonil gz (5,35
2 Sl o 2SS IS Gliee el
0,05 ;0 Olige by, 4 al SiS e (oyme
Ve polae jelaie oy b (6 e3ll (LOD) (S oSl
Wad ) By )3 (B oS e diged 2 5l e S
5o o8 il a0 08¢ sles jo cel YO o 4 g
Sy il o aiges S (59085 )18 (56 iSUlo )8
OealS gy ol yo il (S oslail HeilSiws jo ol
aS o e lid |y Gﬂ oole e (3l gl 5l ol 5
S 2900 38,5 515 30 S Glgreas T <10 Ygane
s sl b Il S (Srenes Olis (o2
e 1 01 0o 5 pSoiluil polis ggeme (LS

Al oolaiwl gmpe yie Ao I 4o 40 0 SelS

I — Y
2

ELLIETR 07T W3ITIT ECEEE

S g Gl bl o 50, Kid ous

aar

cblas ddbio Cordgo 1) U

0y §oold (59T 2oz
Slodee )0 oS I en)S Gl rnd jshatens
adlas 0)50 ki |5 0 Bolai aai Feogloe
pyd (7 JS) b Sl ool oogig) cudilo y cu
— S5 g 009 (sl — hle anlllan 8590 &S1pe e S,
oSy &g dihate Sleo Olels )| o 50 Hlvaxis o
@y el (Sl sladisS Boee a5 Wgd oo oayd
Ol o Wsdse Jolis 1) (o295 plol 5 05 3low
odlgls  gladigSaali, bl 5 lag  sbbags
cblis ashio pl o 1) Jlgly8 o iy Asteraceae
dpiaceae Lamiaceae sodlgils upw g 3515 o0l
Brassicaceae

«Caryophyllaceae Poaceae

S,p sedlgl> Ranunculaceae  gPapilionaceae
0O JolS 4 4z 53 b (6 S diged g oo Cgumns dilaie
logac) aibaie ol o gy Joab Jsbo 5 olS by
A g b 50 (00,5 oo g i S 5y (59,5 olesls ;5 e
sokeds (gl bl jo il alesl VYAD olesls >
o3Il ply 50 oo GPS o 3l ob sl Bd>
S gl e e YoxYeojlal 5 il LSy
Olgmedn Gl 0590 bl Olabue ¢ ol bl Slae


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

VFoY F o lols VY 0590 (@ o

301400 202700 304000 305300
631t diged bl AL .
g 2
i E:
5 5
= =
2 =]
a ra
2 a
& =
= =
- -5
-1 H
5| Laib)y B
- N Emrp S P -
pr = ]
= =
2 -8
£ g
o 0z o [ ) 16 =
301400 02700 304000 305300

axfllo 8590 adlaino yo ool (6,10 paiges LU 4l Y b

L VB slasil egd, Sledlbl ol a5 o9 A Cewadd
Lgpe Y8 ) V95 o g 2o Vo S0 LS o0
9 ooip glalas meal i peal g9y p esd
S al>yo 50 128,85 plowl WSS, by, b SG egdl,
sbul (V) Jgoo @lhe LS Gilive slaasls
Hwosls Julowi g ar5o5 5 poal (B3lon S dps S

Lol 00l ool ENVI )‘J.é‘l”)';

ooliiwl 8,90 (5598 3 i y1glai
G (g 9 0092 69,15 98 5l pol> gl
SSESS g bosls U Gals (e ebow o
O Sl S Sl Glae Slaalie g (e
Glojlgals clmosls 5l Sledbl sl sl by,
oz (VY) cwl polal gomdad el sl SusS
5 55 s 0,5 S e o pn Blasl 4y ol
5l ddlaie glojlgale pgai loml dlais dga> s
Rl 2355 6 sleer K el (pulidine plojlo ol
OLI otizuiws 4 bgiye Gudod pl o ocolaiwl o540

o9 3 ol 5 ooliiwl 8 50 (LS sla as Ll 1) Jgua

&= Joe? S s
V48R (o> NIR/R Ratio Vegetation Index RVI
VAV o) San 5 03, NIR/NIR+R Infrared Percentage Vegetation Index NDVI
129 (w5 NIR/NIR+R Infrared Percentage Vegetation Index IPVI
VAAY iS5 azuld NIR-R Divergence Vegetation Index DVI
VAAA G5l NIR-s.R Weighted Divergence Vegetation Index WDVI
1459 0,3l 5 (yedlS NIR-R/NIR+RD Atmospherically Resistant Vegetation Index ARVI
RD=R-(B-R)
VAAA (g NIR-R/NIR+R+L(1+1) Soil Adjusted Vegetation Index SAVI
129 l8 5 ol s.(NIR-s*R-a)/(a.NIR+R-A*S+X*(1+S*S)) Transformed Soil Adjusted Vegetation Index TSAVI
VA8 e 5 g Sakas Jas 3l Jol> g, wib Brightness Index BI
VA5 (5o § STy, NIR —R/NIR +R+0.16 Optimized Soil Adjusted Vegetation Index OSAVI
VY iy a3 3 sy n(1-0.25n)-R-0.125/1-R Global Environmental Monitoring Index GEMI
n=(2*(NIR"2-R"2)+1.5*NIR+0.5*R)/(NIR+R+0.5)
199V ), Son 5 50 2.5%((NIR —RED)/(14+NIR+6*RED-7.5*BLUE) Enhanced Vegetation Index EVI
YooY ool Sen g 5505 -(Ln(0.69-savi/0.59)/0.91 Leaf Area Index LAI
VRAY (adls NIR-(GREEN- (BLUE-RED))/NIR- (GREEN+(BLUE- Green atmospherically resistant vegetation index GARI
RED))
123 s 5 g GSoles has 5l Jols (Ko je adlse Greenness Index Sy 2l

8%f


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

O)en g Lilas /... 039565 (T x5 o)l 3551 2 50 599 31 hmiow G sl b))

LMl s )bl slalll 5l ol b
sz sl ons S &l s Jshar 5o pglas 5 (e
Oidg I oS lade g lel sleaasie zls (Y)
5 (i 00) O 5o p,56kS e LS
sasly 5l S e 0 el sy
wd oo slas 1) glallas ashie (o)l il
sloasll o (Sod 9o)ps (V) Jooor
olas 1y I oS e b il (Ktaron 4 5 ol S
P e (Ko oo ol 44z g b aes
gl (nl yo adlaie ol oy Lsﬂ S Olye 3 GARI
Olyee b Gal.f odigy sl arls ple .ol )IQGLM
Aol las gyl sire (Ko oS JI S

bl Gladel g & 322

(DN) (058, sae (5:Kloe ad>ye 0l 5o
9y 3l Silpiges wly e oSy 4 bgy
ol s S gl alS slagasls 5 Lol slaasl
ST e 00,5 SAS J5las o)ly slacl
S oS slools (o has (50T 5 (Koo
sools 5loa b zlzuwlolacl g ol S i g
G oS Slael) wl a0 Jae 5 plnil (slolsale
sools 5l oo zl,5ul slael 5 Y asls e ylgicay
(B35 Jae o)y X Jie e plgicar lolsale
Sl by (SKeo g (b cod I Jol> s
S onsS 5 2lS slagasls lp j55 % blys 605,
Lol (2L g

olS (I 0255 90 BLS by sla sl 5 bl sbraasin mls Y Jous

Al Sl Egoe Sk Sl oSiks e
V/Yars- Eese YAIOYS - SIYA0) SVAYE. LS ise oS
< IYAAYS SYY YO VeNVEVE JAVES < IYOYAY ARVI
SEFISA SEYAYY VEIFAYYY NELTON “[f-q08 GEMI
EYAREES —sey —F/faYYY NERAYY —e YT GREENNESS
—IYYA00 —-/aY4¥- —SOIAYVAQ <30Y- S\ SOV GARI
S\OAYF SAYY Y O/AAVAD e YEY SVEVY. EVI
V/-0AFF 0V -V] YA/SYYYE SAYALY SIVEVAY LAI
VIAVANE VST LYY FAUY - OA -/ SYA® VIVEYD) RVI
S [AARSY £ IAVERY NERYIN VY XY SAVI
/Y43AY SAYeeY SIYOVYD YYeV SNOFFY TSAVI
SO < IYAqFY VYIYVEAQ 1500 RYTY OSAVI
SNAAA- RATYSI SINDFAN S FPY SAYIYY WDVI
YT CIYYAFY V- IAVEDA 1500 SYYevE NDVI
SAYOOY SN YOV FIOVA- - RIS SAAYY. DVI

- IFOYSY NAES! YOIYA-FF RS IFYED IPVI

- /¥YO0R -IYaves AR L] AS] Y VaY BI

TN


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

VFoY F o lols VY 0590 (@ o

2L JT )5 5 2LS Gidgy s aslis (o (Smod i 1¥ Jgax

oS b
(1) (Ko gy e P-value
DAY oY GARI
NN .10 EVI
— oA e LAI
NI <10 ARVI
YA .10 GEMI
- <10 RVI
YA -0 SAVI
I .10 TSAVI
NI <10 OSAVI
ZolVA .14 WDVI
ALY <10 NDVI
oA N4 DVI
EYRY +IA IPVI
N8 -5 BI
Y Y S el

ol ;3 (1) Jgu ,00a3Ls (nl g 55 dlolas
GARI ozls 5l eolaxwl b oo &) Jow o yige .ol
B/ + VYA GARI &, g0t LS iy JT 0,5 sl
sowliawd 4 RMSE = «/Y g R = +/\Y a5 005 OC =
9 S5 o odlin (V) UKo [0 a5 jsbijlen ol
5 looslosdly o Jloi gint G5 sSs ombel o5
oo Lo Sl a5 ol ol a5l il g (o <ol
&S S by ST oS polie 55 (F) JS5 0 o
aS g polie b cunl ouls (g Soslail Slawe Sldes o
ool 0 Gt (b B3l bl 2 g Joe bawg
o2l 50 RMSE) ouils Bl slas jlads .04 oo ala>dls
s e gl iy 45 Consl oddmaslons < IV by s Jots
el 5B 5 ol sile 3L

Ao,0 0 mhw )0 (gl Sae

S8 a4 JI S oyl Bl wyn sl
Olgreds e o o 28,5 18 axgi 0550 oum S
S sloaaie o jo laly; coas 5l g ke
AW OLQ.».M UW;) LgLﬁuJe) )‘ OOLAMA‘ L: QL.QLS
dﬂ oS blae ;0 GARI azLis slp slo,lsale yglas
C)i‘ e 6‘"’ d.laa.‘) Dg2 g 0l Lgﬁfo)'bj‘ LsmLf gy
slotizes (B3lp el 5 4525 50 0,5 anl 1) Lo it
el b o3l blae 10 el 5, 8ol JT o S
Cawdds R = N\Y s (oo GARI alS idg
o o (ol O |y (6 )l0 e g o oz alasl ) 45 ool
(VUSS) oo o ol

GARI 2LS a5Li jl oolisw! b oo Sl oo (ygum )5y dolro iF Jouo

Pr Slarye Sl H3o sl R-Square (S S 5 abasl,y BLS el
R -y Sy OC =8/ +f/¥A GARI GARI
0o, 0 a0 (gl gae
845


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

O)en g Lilas /... 039565 (T x5 o)l 3551 2 50 599 31 hmiow G sl b))

Fit Plot for OC

&
=
@ o “
a o
]
a2 & Cbservations
@ o Parameters
s = Errar OF
o
MSE
=] = B F-Square
Qg Adh R-Square
o o a
& @
o Eis
=
T T
-1.8 186 -14 1.2
GARI

Fit O 95% Confidenca Limits - -----

(&2y0 550 Aee 30 05 9liS) (LS gy T 255 LGARI (a3l yolio bLI,I Y JSb

95% Pradichon Limis

04998 |
LEE ]
0108 |

b g
IR " 3
FS | n
S # :
s b
% ¥ :
» .
5 w B @ :
I = » - :
_— - %
k<3 #L .
# R w - i
rﬂ’ T I
A 5
- :
iy
& il
e 3 3 T
-4, = A 381

oo g 0nd g oy M 8

Jow lawgi ol

sz allae 550 dilate Syl 4 Az b sl aaly

C,d?)u;n )Ua.a.:| sés..:lu;c & g0 »)).w 5&&0 > d.lol.uo

2 = N w s

Y= IVAYY X+ VY4
R2 =¥y

*?

o,
o' L
°

e&h‘;lg ks Hlaie GARI ‘shl.of gy ol o adaly 1 F STl

1

2 3

(oo 2o fev 3 S 5lS) aly JV s

oaalive polio g (AL ibgy JT (32,5 oo St polie o alaaly 10 S

338> S 3590 p (Seew Sy Joe 5o g atily (Ko

Ay

S S Aol g oy

PSS i SIS b wilse olS


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

o1y o Sl oy e EVI g LAI azLi g0 5l ass ARVI
Gble dasdllas o (YY) ol lis olS pdg obj))
slagide 5 (V) sl ol by b oy Sl
b8 o & B aslis (V) ol ddhie Ko
st 3591 Ul (LS gy g ate; S o i
35 RS g ) o | (BLS g s e g oL
Far ) e el Gadow gl (YY) wis als
3ls oylal ST pl 4 Sl b (FF 5 YA ) Y YY
ey SB SlSl (LS idigy doys ad oS L aS
S N g )
Syalp el 5 owles, Jilas a1y &l b ol a5 wiloans
3 WS oo @l ) e polis o alS Ay
Aide LNDVI 0550 slaasls (b))l 4 slaslae
5 B b slapd el WSl oS 5 pols 18
42l arls 1l aglie b g asle, S glsil
Ol (2lS b Ol g (o) slap 4 Cad |,
5l o 3 OSAVI TSAVI SAVI sla ezl o 5l am g
S8 som slees, ;0 NDVI g GEMI slaasls ]
Sl orls as wisls i )155 pdase iz e (YY) A54l0
il iy ool slacans 2> s SAVI s NDVI PVI
S0 3 30,8090k b je,8 s (slaail QU530 b ans e jo
Se3elgd e 5 iy (LS Gy Sl ormlio o5
Slap g asis Gl besls opl ails slass
B S 1y e lhale 5l o lasey USG5 ¢ slaier dus,
30 NDVI als o Sae Sldlae 5 p oS> (o
Sas gble gilye ;o (BLS Sidisy Dleesd g3l b
3 NDVI psls 8o (V4 5 V) aails caws |
Seas 3blie o wlye (Suisls aess] Dl 5l
SB b glaasls plo 4 cans S 0l gg0l, 15 b
2LS sl ol jloolaiwl camgh 10 .(VY) 0g yiion
cbla> a3l BLS b doyd 5,505 ;0 TM saizeiw

%A

VFoY F o lols VY 0590 (@ o

bl 0 Glaslxe jo 1) S Ob5L a5 Sl sl
PLS Gidn I oS L s (Sen S (o
s GARI 23l Jl= ol b oasl acsls ddlaie
oo b Gor )5, alaly o a5 0 b g a3l
asle Gglate (oo Lol o oLS gloasls oals
@l Wiy oo S S ao s (sl 08 (Bl
sl alids mlos (VA aus @l 1) gglae
sy il ez sladlas o ails ol
sloazls )l sudas oads Lol sla |32l jo laile Cgllas
5 20,5 oolaiwl GARI g EVI alesjl LS by
oy S 1y sloylgale pglai 5l ad § sie slaasls
aS Jlo 50 .(VF) ascdls e oKy o ool (6l QLJ
uzr B bg ety jlas s glasdlas )
JJo 4 EVI wis S eolawl alS g duoys 89l
Qo0 359l yo 1) B o eSSl colps ) eolatl
sl asls cds iagh j0 (0) ails agy adlhae
Gibgy 0395 (eSS jslateay 1) ALOS  polai LS
B o o asls ol axsls oly 5 4l canlie aLS
Wly s | K> ol idg Ol as 0 OA
ad oo ol 698 (Swwer b slasl S0
che 23 5 @le e3gis) Ol Ol RERsh (TV)
Iy Sl o g dilaie 0aisS i Gl K> 0 Sy
G555 5 oy LISS-TV STRS-P slaosls 5l sslial L
S o e ez ld 5 oaizmin (pl leosls o aS Ws )
5579 RV = /Y )b sme (Sonr 252 035555 5
sl asls il aslie 4 glasdlas ;o (YO) o)l
s RVI NDVI SAVI ARVI EVI MSAVI  _al5
ol abaisle ol ibe (g3lw;,l 0 OSAVI
ke oShie Lids L bl 5o NDVI 4 SAVI
;9 OSAVI g ARVI azls o5 Jb> o asils ) o ,Sles
cledy adlllae 0y50 ailaie LS ibg il
e O8les oM Sl )0 gsiie slas )8
2SS Gide Ol sy dslllas jo a8 b0 (VYY) asils


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

O)en g Lilas /... 039565 (T x5 o)l 3551 2 50 599 31 hmiow G sl b))

5 olS b QL b goly slaygsl 3l cou
oide zb b e ol 3l (olS el (YY) S
w0l olols 5 cedlw (glaisd oS 5 ol S gl | LS
‘U—‘ uL.o9.4>5 Cod S soL.fuM.ug S).) LgLﬁ‘;))ﬁ
Slalllas cplplo (1) 85,5 0 )13 el g (S Sess
e Lals o sl Sew aloas Sy JT p S
S 0y cmwlie ils Bl Glls oglate
O oS ey asdlas il o 4 S ol wsll
coanlin ;500 ame oyl i )0 cloais azs )5 IS a4 JI
adhie S gl cunl (e el jo (I iledy aiil
Ol e (b aes Ol opaza Abg £5 oL s
0% Sldlas gl )0 35290 GBS 55 £o50 )
S Lalys 5 Al iy 50 Salis 4 g b el
ilises 3blie 0 3,500 (gl (sogee Joo S (655 S
L Giln aizie adlhe cpl jo s pdy oSGl
5 aolas ol 5 5,500 LS Jilse e L
daflas 0,50 adhio lul, s 5 Sleogas wodisw
5 Sl paizal ploj (LS Gids Olie 5 858 51 2]
Oloa oS )18 amrsi 590 b adhaie slag »)LS
ool Cawsds sla Ul g Lo asLi o 5115 5l eslazul b
PLS Gidg alllas 5 s 4 ceslie slaJoe @il
i Slhvgar L 3blie 5 asllas 5,50 adlais
Gblv plw 0 L 0o, 5 o sty g,cnlil .23l
i s g Sl llyd b (o 5e 3] 55 ppaza
JALA:J ‘) Q‘)‘i‘ )‘ Lg‘o.).‘o.c Coomn—d &S s_imp-d..o..) 9
Jloil calae 5 Llje g (o) Laas s (nl wod o

D¢ anlllae oy

8%

ol a8l LE iie L 5T - Ligls eas
ol 5 sy slrosls a5 al casle s

Stz )0 (YF) Wigd gamail ol ide Ol s
AL Angd s plosil 03y - 0 S 3ble @il o oS
odizmiw (2L sl oLy 5l alS il ZU wo)
Wl 3o 0 Ve 5l a8 ol idigy a5 el 0 TM
EURT S| S 0y B 91 PR IV IO R W L WY
el Sl 5 S gblie gl a8 S glaasls
g lol Jlis 4y adlaie Loyl gl 0yl g 05 l0s cewlio
P e 2Ll slr Gl slagatl (B
oS olS oLyl eolaiwl a5 el ol S
Oiisy syl ol A by slas il b
Wy yets 0 oo 51,5351 51 SG aS eu s LS
5 ol osle e by alS a sy bl ) a5l )

axdllas O.g‘l)o ! 00 4..3).);).: Lg).ol LS” w;w)o
Oliee b Nl oo ool LS adgr s o [ERVNS
4> 45 b .09 oduzmins anlllae 5,90 dilaie ylalS JT o)
S GeedS ey o0 Sl Bedod ol I Jol> mls &
ity Mt olar slaytally il cde alS
—Jow asdlas ol jo sl (6 i o) g asdlas 4 LS
Sleslatul b lals JT )5 Sl &l s 388 (5l
adlaie oiog, Jad 09 oligS cla 2LS o sl
Wibos dlucSy 5 ad HlalS jl sards bose a5
rolad glpl g aoe 6yl paige Gloy A e
bolyd ogs pald g polal o spl Sdea
gy Jhad joaS ol ol ye 039, YV b b (g )lo puaiged
nlal g aoye ;5 JLS (i) 0)95 Sl Gullas oligS
é‘{)_d}.u Lg[ib&}[u (e ] oo; u..:gd:u ‘)


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

VFoY F o lols VY 0590 (@ o

References

1.

11.

12.

13.

14.

15.

16

17.

18.

19.

20.

21.

22

23.

Adamchuk, V., R. Perk & J. Schepers, 2004. Application of remote sensing in site- specific management. Institute
of agriculture and natural resources. University of Nebraska Cooperative Extension Precision Agriculture EC,
702p.

Anderson, G. L., J.d. Hanson & R.H. Hass, 1993. Evaluating landsat thematic mapper deriveed vegetation indices
for estimating above grand biomass on semiarid rangelands. Remote Sense. Environ, 45: 165-175.

. Arzani, H., G. King & B. Foster, 2016. Application of digital information of Landsat TM satellite in estimation of

production and vegetation cover. Iranian Journal of Natural Resources, 50(1): 21-3. (In Persian)

Boyd, D. S., G.M. Foody, P.L. Curran, R.M. Lucas & M. Honzak, 1996. An assessment of radiance Landsat TM
middle and thermal infrared wavebands for the detection of tropical forest regeneration. International Journao of
Remote Sensing, (17): 249-261.

Darvishzadeh, R., A.A. Metkan, A. Hosseini Asl & M. Ebrahimi Khousfi, 2013. Estimating the percentage of
vegetation cover in the dry region of central Iran using satellite images (Case Study: Shitoor Basin, Bafaq). Khush
Bom Scientific-Research Quarterly, 2(1): 25-38. (In Persian)

. Duncan, J., D. Stow, J. Franklin & A. Hope, 1993. Assessing the Relationship between spectRal Vegetation indices

and shrub cover in the Yornada Basin, New Mexico. International Journao of Remote sensing, 14: 3395-3416.
Escadafal, R., F. Albinet & V. Simonneaux, 2005. Arid Land cover change trend analysis with series of satellite
images for desertification monitoring in Northern Africa. In Proc 31st Ints Symp Rem Sens Env, St Petersburg,
Russia.

Fakheri, M., M. Ahmadi Nadushan & A. Chavoshi, 2018. Estimation of soil organic matter in Semiram region
using satellite images. Journal of Soil Research (Soil and Water Sciences), 33(4): 511-524. (In Persian)

Fatemi, S.B. & Y. Rezaei, 2015. Basics of Remote Sensing. Azadeh Publications, 257 p. (In Persian)

. Ghaderi, S., M.A. Zare Chahouki, H. Azarnivand, A. Tavili & B. Raygani, 2019. Land use Change Prediction

using CA-Markov model (Case study: Eshtehard). Journal of Rangeland, 14(1): 147-160. (In Persian)

Gong, P, P.U. Ruiliang, S.G. Biging & M.R. Larrieu, 2003. Estimation of forest leaf area index using vegetation
indices derived from hyper ion hyper spectral data. .LE.E.E Transactions on Geosciences and Remote Sensing,
41(6): 350- 367.

Gooderzi, A. & M. Zandiyeh, 2013. Comparison of the ability of RVI, NDVI, SAVI, ARVI, EVI, MSAVI and
OSAVl indices in characterizing vegetation (Case Study; Silakhor-Boroujerd Plain). The first national conference
on geography, tourism, natural resources and sustainable development. (In Persian)

Groeneveld, D. P. & W.M. Baugh, 2006. Correcting Satellite data to detect vegetation signal for eco- hydrologic
analyses. Journal of Hydrology, 344: 135- 145.

Haboudane, D., 2004. Hyper spectral vegetation indices and novel algorithms for predicting green LAI of crop
canopies: modeling and validation in the context of precision agriculture, Remote Sensing of Environment, 90:
337-352.

Hadian, F., R. Jafari, H. Bushari & S. Soltani, 2012. Survey of different groups of remote sensing plant indices in
the study of rangeland types (Case Study: Semiram, Isfahan). Journal of Rangeland Science, 5(4):420-429. (In
Persian)

. Hashemi Dare Badami, S., b. Jumazadeh, A. Dervish Balorani & A.H. Khakian, 2015. Modeling the habitat of the

mountain grasshopper in Tagh using biophysical indices extracted from Landsat images 8. Remote Sensing and
Geographical Information System in Natural Resources, 7(1): 73-87. (In Persian).

Hosseini, Z., 2003. The application of digital information of Landest satellite for the preparation of land use and
coverage map (case study) in Chamstan region. Master's Thesis of Pastoral Care, Faculty of Natural Resources,
Tehran University. 142 p. (In Persian)

Hosseini, A., A. Astarai, A. S.H. Sanaeinejad & P. Mir Hosseini Mousavi, 2013. Estimation of leaf area index
using IRS satellite data in Neishabur region. Iranian Agricultural Research Journal, 10(3): 577-582. (In Persian)
Ishiyama, T., Y. Nakajima, K. Kajiwara & K. Tsuchiya, 1997. Extraction of vegetation cover in an arid area based
on satellite data. Advances in Space Research, Calibration and Intercalibration of Satellite Sensors and Early
Results of Radarsat, (19): 1375-1378.

Jaber, S. M., M. Al-Qinna & 1. Arab, 2015. Global and local modeling of soil organic carbon using thematic
mapper data in a semi-arid environment. Arabian Journal of Geosciences, 8(5): 3159-3169.

Khavaninzadeh, A., 1999. Investigation on application vegetation map with TM satellite Data in Niir-Yazd. M.
Se. thesis of Range Management. Faculty of natural resource. Univesity of Technology of Isfahan. (In Persian)

.Koh, C. N, P.F. Lee & R.S. Lin, 2006. Bird species richness patterns of northern Taiwan: primary productivity,

human population density, and habitat heterogeneity. Diversity & Distributions, 12(5): 546-554.
Leeuwen, W. & A.R. Huete, 1996. Effects of standing litter on the biophysical interpretation of plant canopies
with spectral indices, Remote Sensing of Environment, (55): 123-138.

Foo


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html

[ Downloaded from rangelandsrm.ir on 2026-07-12 ]

[ DOR: 20.1001.1.20080891.1402.17.4.6.1]

O)en g Lilas /... 039565 (T x5 o)l 3551 2 50 599 31 hmiow G sl b))

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Matsushita, B., Y. Wei, C. Jin, O. Yuyichi & Q. Guoyn, 2007. Sensitivity of the Enhanced Vegetation Index (EVI)
and Normalized Difference Vegetation Index (NDVI) to topographic effects: A case study in high- density Cypress
Forest. Sensors.

Madugundu, R., V. Nizalapur & C.S. Jha, 2008. Estimation of LAI and above-ground biomass in deciduous
forests: Western Ghats of Karnataka, India, International Journal of Applied Earth Observation and
Geoinformation, 10: 211-219.

Magee, T. K., P.L. Ringold & M.A. Bollman, 2008. Alien species importance in native vegetation along wadeable
streams, John Day River basin, Oregon, USA. Plant Ecology, 195: 287-307.

Mahzooni-Kachapi, S.S., P. Tahmasebi, A. Ebrahimi & M. Hassan Jouri, 2023. Evaluation of the ability of
different algorithms and visual interpretation of Google Earth images in the separation and classification of plant
ecological units. Journal of Rangeland, 16(4): 745-764. (In Persian)

Mohamed, E.S., A.M. Saleh, A.B. Belal & A. Gad, 2018. Application of near-infrared reflectance for quantitative
assessment of soil properties. Egypt Journal of Remote Sensing, 21: 1-14. (In Persian)

Pickup, G., V.H. Chewings & D.J. Nelson, 1993. Estimating changes in vegetation cover over time in arid
rangelands using Landsat MSS data. Remote Sensing of Environment, 43: 243-263.

Pettorelli, N., O. Vik, A. Mysterud, J.M. Gaillard, C.J. Tucker & N.C. Stenseth, 2005. Using the satellite —derived
NDVI to assess ecological responses to environmental change. Journaol of Trends in ecology and evolution, 9(20):
1-12.

Rahmani, N., K. Shahidi & M.H. Mir Yaqubzadeh, 2018. Evaluation of vegetation cover indices used in remote
sensing (case study; Hrisk basin). Geomatics Conference 90. Tehran. (In Persian)

Rondeaux, G., M. Steven & F. Baret, 1996. Optimization of soil-adjusted vegetation indices, Remote Sensing of
Environment, 55: 98-107.

Richardson, A.J. & C.L. Wiegand, 1997. Distinguishing Vegetation from soil background information,
PhotogRammetric Engineering and Remote Sensing, 43: 1541-1552.

Saedpanah, M. & M. Raisi, 2020. Examining remote sensing data in order to predict soil organic carbon using
statistical methods. Journal of Environmental Sciences, 4(6): 4181-4190. (In Persian)

Sepehri, A., H. Ejtehadi & H. Banejada, 1998. Evaluating correlation of selected Vegetation Indices Containing
Near, Middle and Thermal Infrared Wavebands with Some forest biophysical variable, Acta Botanic Hungarica,
411(4): 259-272. (In Persian)

Sepehri, A. & M. Motaghi, 2002. Application of TM vegetation Indices in Estimation of Jahannama- Gorgan
Ranges Vegetation Percent. Journal of the Iranian Natural Resource, 55(2): 259-270. (In Persian)

Sarker, R. L. & E. Janet, 2011. Improved Forest estimates using ALOS- AVNIR-2 Texture indices, Remote
Sensing of Environment, 115: 968-977.

Shafie, Kh., A. Tavali & S.A. Javadi, 2020. Monitoring vegetation changes using RS and GIS in Chaharbagh
rangelands of Golestan province during a period of 30 years. Journal of Rangeland Science, 15(2): 180-194. (In
Persian)

Shahzad, K., H. Sintim, F. Ahmad, M. Abid & W. Nasim, 2022. Importance of Carbon Sequestration in the Context
of Climate Change. In: Jatoi, W.N., Mubeen, M., Ahmad, A., Cheema, M.A., Lin, Z., Hashmi, M.Z. (eds) Building
Climate  Resilience in  Agriculture.  Springer, Cham. https://doi.org/10.1007/978-3-030-79408-
8 23https://doi.org/10.1007/978-3-030-79408-8 23. (In Persian)

Toby, N. C. & A.R. David, 1997. On relation between NDVI, fractional vegetation Cover, and Leaf Area Index,
Remote Sensing of Environment, 62: 241-252.

Yamani, M. & A. Meghazi, 2007. Investigating changes in the vegetation level of Siyakoh desert using remote
sensing data. Journal of Geographical Research, 64: 1-12. (In Persian)

Yingxin, G.U., Y. Brown, J.F. Verdin & B. Wardlow, 2007. A five-years analysis of MODIS NDVI and NDWI
for grassland drought assessment over the central Great plains of the United States, Geophs. Res. Lett, 34, L06407,
d0i:10.1029/ 2006GL029127.

Zolkos, S. G., S.J. Goetz & R. Dubayah, 2013. Ameta- analysis of terrestrial above grand biomass estimation using
lidar remote sensing. Remote Sensing of Environment, 128: 289- 298.

79


https://dor.isc.ac/dor/20.1001.1.20080891.1402.17.4.6.1
http://rangelandsrm.ir/article-1-1210-en.html
http://www.tcpdf.org

