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Index Code Band Formula
Near-infRared/red Ratio (NIR) NIR TM4/TM3
Moisture stress index (MSI) MSI TM5/TM4
Leaf water content (Mid-IR. index) MIR MIR TM5/TM7
ContRast Reflectance in visible and near-infRared VNIR (TM4-TML1)/(TM4+TM1)
(VNIR1)
VNIR2 VNIR2 (TM4-TM2)/(TM4+TM2)
Normalised difference Veg. ind. (NDVI) NDVI (TM4-TM3)/(TM4+TM3)
TRansformed Veg. index (TVI) TVI (TM4-TM3)/(TM4+TM3)+0.5
InfRared index (IR) IR (TM4-TM5)/(TM4+TM5)
IR2 IR2 (TM4-TM7)/(TM4+TM7)
Reflectance absorption index (RA) RA TM4/(TM3+TM5)
Modified normalised difference (MND) MND (TM4-(1.2xTM3))/(TM4+TM3)
PD321 PD321 TM3-TM2
PD311 PD311 TM3-TM1
PD322 PD322 (TM3-TM2)/(TM3+TM2)
PD312 PD312 (TM3-TM1)/(TM3+TM1)
MINI MINI (TM7-TM4)/(TM7+TM4)
MIRV1 MIRV1 (TM7-TM3)/(TM7+TM3)
MIRV?2 MIRV2 (TM5-TM3)/(TM5+TM3)
VI VI TM4-TM3
TNDVI TNDVI (((TM4-TM3)/(TM4+TM3))+0.5)"2
Iron Oxid Iron TM3/TM1
Clay mineRal Clay TM5/TM6
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gl Annual Grass Forb Shrub Cover gl Annual Grass Forb Shrub Cover
Bright 0/4* 0/323* -0/128ns 0/12 ns 0/461* Pd311 0/38* 0/334* -0/112 ns 0/124 ns 0/457*
Clay -0/38* -0/216* 0/118 ns -0/115 ns -0/409* Pd311-a -0/03 ns 0/02 ns -0/122 ns 0/079 ns 0/02 ns
Clay-a -0/434* -0/311* 0/331* 0/2 ns -0/096 ns Pd312 0/415* 0/346* -0/11 ns 0/141 ns 0/504*
Ferr-a -0/506* -0/381* 0/262* 0/465* 0/057 ns Pd312-a 0/27 ns 0/23 ns -0/276 -0/055 ns 0/11 ns
Ferr 0/406* 0/297* -0/133 ns 0/103 ns 0/441* Pd321 0/378* 0/342* -0/107 ns 0/125 ns 0/462*
Green -0/401* -0/311* 0/131 ns -0/105 ns -0/444* Pd321-a -0/11 ns -0/1ns -0/035 ns 0/14 ns 0/043 ns
IR1 -0/418* -0/312* 0/132ns -0/114ns -0/466* Pd322 0/409* 0/347* -0/108 ns 0/139 ns 0/501*
IR1-a 0/538* 0/404* -0/282* -0/459* -0/028ns Pd322-a 0/504* 0/489* -0/239 ns -0/14 ns 0/286 ns
IR2 -0/422* -0/307* 0/133ns -0/117ns -0/469* Ra -0/423* -0/32* 0/131 ns -0/122 ns -0/478*
IR2-a 0/213* 0/175ns -0/031ns -0/325* -0/113ns Ra-a 0/255* 0/16 ns -0/089 ns -0/413* -0/194 ns
Iron 0/404* 0/355* -0/098ns 0/141ns 0/503* Refl 0/41* 0/317* -0/139 ns 0/126 ns 0/466*
Iron-a 0/257* 0/235* -0/264* -0/05ns 0/114ns Ref2 0/404* 0/316* -0/134 ns 0/125 ns 0/461*
NIR -0/418* -0/317* 0/13ns -0/126ns -0/477* Ref3 0/398* 0/326* -0/127 ns 0/126 ns 0/465*
NIR-a 0/105ns 0/065ns 0/079ns -0/184ns -0/057ns Ref4 0/394* 0/325* -0/123 ns 0/127 ns 0/463*
Mini 0/422* 0/307* -0/133ns 0/117ns 0/469* Ref5 0/398* 0/324* -0/126 ns 0/115 ns 0/456*
Mini-a -0/213* -0/175ns 0/031ns 0/325* 0/113ns Ref7 0/403* 0/32* -0/128 ns 0/116 ns 0/458*
Mir -0/38* -0/216* 0/118ns -0/115ns -0/409* Savi 0/087 ns  0/08 ns -0/011 ns 0/05 ns 0/132 ns
Mir-a -0/434* -0/311* 0/331* 0/2ns -0/096ns Sq -0/421* -0/32* 0/129 ns -0/127 ns -0/482*
Mirvl 0/392* 0/263* -0/122ns 0/088ns 0/413* Sqrt -0/07 ns 0/02 ns -0/008 ns -0/053 ns -0/126 ns
Mirvl-a 0/028ns -0/016ns 0/13ns -0/039ns 0/017ns Sqrt-a 0/057ns  0/02ns 0/1ns -0/138 ns -0/053 ns
Mirv2 0/357* 0/256* -0/112ns 0/068ns 0/373* TNDVI -0/42* -0/32* 0/13 ns -0/126 ns -0/476*
Mirv2-a -0/222* -0/179ns 0/257* 0/091ns -0/038ns TNDVI-a 0/06 ns 0/029 ns 0/102 ns -0/136 ns -0/047 ns
Mnd -0/412* -0/311* 0/132ns -0/125ns -0/468* TV1 -0/412* -0/31* 0/132 ns -0/125 ns -0/468*
Mnd-a -0/218* -0/14ns 0/137ns 0/413* 0/246* TV1-a 0/141ns  0/094 ns 0/061 ns -0/219 ns -0/061 ns
Msav12 0/049ns 0/055ns Ons 0/038ns 0/088ns Veg 0/011ns  0/026 ns 0/012 ns 0/026 ns 0/044 ns
Msi 0/406* 0/297* -0/133ns 0/103ns 0/441* Veg-a 0/246 ns  0/157 ns -0/004 ns -0/239 ns -0/011 ns
MSI-a -0/506* -0/381* 0/262* 0/465* 0/057ns VNIR1 0/302* 0/314* -0/039 ns 0/129 ns 0/426*
NDVI -0/412* -0/311* 0/132ns -0/125ns -0/468* VNIR1-a 0/584* 0/467* -0/288* -0/418* 0/055 ns
NDVI-a 0/141ns 0/094ns 0/061ns -0/219* -0/061ns VNIR2 0/073ns  0/168 ns 0/041 ns 0/066 ns 0/187 ns
NIR -0/418* -0/317* 0/13ns -0/126ns -0/477* VNIR2-a 0/273ns  0/221 ns -0/002 ns -0/262* 0/008 ns
NIR-a 0/105ns 0/065ns 0/079ns -0/184ns -0/057ns Wet -0/303* -0/25 ns 0/08 ns -0/04 ns -0/323*

ns: non significant
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Abstract:

Importance of permanent range assessment is advice, because of continuous change, ecological
aspects and economy of rangelands. The wide area of rangelands and facilities limitation for regular
monitoring cause the requirement of the remote sensing application. The objective of present study
was investigation on reliability of ETM+ data for vegetation estimation. The study was carried out
in Markazi province for five years. Satellite data of same time of grand truth data was obtained for
each year. Vegetation indices were calculated after radiometric and geometric correction of images.
Canopy cover of annual species, herbaceous species, grasses, shrub and total cover in five sites
during five years were measured. Measurements were carried out in 60 plots two square meters
rectangular quadrates along four 400 meter parallel transects. Before processing of the information,
15 random selected quadrates were kept for test of equation. In other case all data of four years was
applied to calculate equation between vegetation indices and ground data and data of fifth years was
used for test of model. Considering small area of quadrates against 30*30 meter pixel and
probability of error involved with coordinate measurement by GPS correlation between mean data
of each transect and indices also was studied. The results obtained from equation were compared
with actual cover data using student t-test. Most indices have significant correlation with cover data,
however sometimes equation did not gave correct estimation of cover compared with actual data.
This was happened for life form that did not make considerable percent of vegetation composition.
Generally application of transect data and calculation of equation based on four years data to
estimate of fifth years canopy cover was more suitable way of using satellites data. Certainly using
satellite system with more bands and better resolution and doing soil background correlation in arid
regions would give better results.

Key words: Assessment, Remote sensing, Markazi province, vegetation cover, arid area.



