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1- Linear spectral unmixing analysis (LSUA)
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Fig.2. Study site, Shiraz, Marvdasht
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Fig.1. Residue and soil segmentation with
image processing method
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Table 1- Digital camera specification (Canon IXUS 960I1S)
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Type Pixel Focal length Zoom Speed Continuous shooting Image size
1/1.77 Optical (3.7x) Max (4000x3000)
CcCD 12.1M  7.7-28.5 mm Digital (4x) 1/60-1/1600 sec  Approx. 1.5 shots/sec Min(320x240)
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1- Pearson product moment correlation coefficient

Yogl by il edliil b s A pslat ¢ adli Jles! I ey

2LS sLld iy dopd Ll o ad s syl pglal 4
= S load s bla pdow a5l ol Db Cusdge e 5>
by ey bausgio 5 () JSB) 04 dlma e S Colune
Jimbey do ) lgieds Oy 53 o andlyy pslal 48 Ll
ol bl s ) apSsle gl )5 cs oM ol o LGy

L )b S @)lgnls busgi (5l gt plSin )3 (otilo]]
obej a S5 Gloj > M o | Jliomd (wlSe ()9
) s 5 515 Gloj b plosl o )lsalo b (500 g
U Ui o lgnle (g5l magis j1 ozl | dilaie o jl o lsnlo
adbate jlojlgale ()0 pgai ploj pogad ) Cul (Guiie
el 4S9 0ad (Sinlon pguai 0ailg)b S b b Jlaidg

dc)ie u"h“’ bylys ovile el 5! Ol;,,o]ol J9..a> &l ‘wi‘.;"lo)’]
Lo by 09y dad (Slojlgale 9 dsej 5yl pgal >

$loyl gals slacals daculas

odizxiw (gloylgals poai jl gt ool plosl sl
3y50 sloylonle o iai (Y Jodn) 4 salazwl WorldView-2
Y5> V)WY olo s wiaw F,l5 j0 Liags (pl 53 eolitul
S jog LS XD sl byt opl b cuily  ddlate 1YY
Bl b ST ey g3 3 g a8 ) ulojl gl
a8 eV SUS cya 8 Ly ab K g gt /0 ) SUSE
ol wdkin g (6 ey Slusas DigitalGlobe S ps Lawgs
slaoylsal o coloda S es, & ol il ossea i plodl
B0)8 o)l sl o Quickbird 4 Worldview-1, 2, 3
il el Yooylgale opl Lo d8)S polas 1 sles 5 leMb
Glaw (phb Ly ga)§ ), 8 e, b ol olSg o el y
DigitalGlobe ) couwl olocws LB s 550 dilaie Ldl s
(Inc, 2012

IS 3l o sloglgmle polias o plas slaosly gl yscusl (gl
o1 plosl glS Jlond <8 1 Lawgs &5 90 (il yn ()

1- Otsu algorithm
2- Georeferencing



YO  (loylgalo g (oo yrglai 3l ool b (55,951 wud g (Blas (655915 Sialy

(roas Ghil35 Ghe)) SB g Ll (gjlulis -V JSKw

Fig.3. Residue and soil segmentation (Image processing method)
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Table 2- WorldView-2 sensor and 4 standard bands image specification (DigitalGlobe Inc, 2012)
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Sensor Bands Wavelength (nm) Sensor Specification
Panchromatic 450 -800 nm Launch date October 8, 2009
Blue 450 -510 nm Orbit altitude 770 km
Green 510-580 nm Mission life 10-12 years
Red 630-690 nm Period 100 min
Near infrared 770 - 895 nm Dynamic range 11-bits per pixel
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Table 3- Information of various spectral indices used in this study

Index

By 25 &
Definition Reference

MPRI (Modified photochemical reflectance index)
BNDVI (Blue normalized difference vegetation index) (NIR-B)/(NIR+B)

(G-R)/(G+R) Yang et al. (2008)
Yang et al. (2006)

GNDVI (Green normalized difference vegetation index) (NIR-G)/(NIR+G)  Gitelson et al. (1996)

RVII (Ratio vegetation index 1)
RVI2 (Ratio vegetation index 2)
RVI3 (Ratio vegetation index 3)

IPVI (Infrared percentage vegetation index)

DVI (Difference vegetation index)

VARI (Visible atmospherically resistant index)

GRCI (Green residue cover index)
BRCI (Blue residue cover index)

NIR/R Jordan (1969)

G/R Jordan (1969)

G/B Jordan (1969)

NIR/(NIR+R) Crippen (1990)
NIR-Red Roujean and Breon (1995)

(G-R)/(G+R-B) Kaufman and Tanre (1992)
(G-B)/(G+B) This study
(R-B)/(R+B) This study
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Table 4- Correlations of spectral indices data and ground residue cover percent

o ls B g5 5 e Ol g g
Index Linear regression equation R
RVI3 GRP =234.2 x RVI3 —348.2 0.194
GRCI GRP =867.3 x GRCI - 174.8 0.197
BRCI GRP = 515.4x BRCI+ 7.014 0.484
VARI GRP =-514.2 x VARI + 192.9 0.618
BNDVI GRP=371.4 x BNDVI - 26.62 0.648
MPRI GRP=-961.6 x MPRI + 224.2 0.660
DVI GRP=3.944 x DVI - 22.27 0.697
RVI2 GRP =-315.1 xRVI2 + 506.9 0.748
GNDVI  GRP =477.6 x GNDVI + 77.59 0.754
RVI1 GRP=357.4 x RVI1 - 409.4 0.809
IPVI GRP=2112 x IPVI - 1131 0.813
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Fig.6. Relationship between RVI2 and GNDVI spectral indices with ground residue cover percent
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Fig.7. Relationship between IPVI and RVI1 spectral indices with ground residue cover percent
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Table 5- Mean reflectance data for each category of tillage intensity

C29SB Oud AIRH
Tillage intensity  Band 1

Yaib Yau £l
Band2 Band3 Band4

Intensive tillage
Reduced tillage
Conservation tillage

No till (NT)

82.2 54.2 65.7

84.9 55.9 68.0

90.2 62.1 79.4

93.5 67.6 91.1
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Table 6- Comparison of mean IPVI and RVII indices in four tillage intensity categories

G09S ol IPVI bawglo RVI1 Lhawglo
Tillage intensity Mean IPVI Mean RVI1
2 )5St 0.5740 13480 2"
Intensity tillage
iy of 0.5603 b 1.2749 b
Reduced tillage
Bl S 0.5486 ¢ 1.2155¢
Conservation tillage
SinSB
) 0.5480 d 1.2124d
No tillage

AL 70 o] prdaus ) yl5 gime coglds odimd L dilie gt 53 Cglite gy
" Different letter in the same column indicate significant differences (p < 0.05).
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Fig.9. Tillage intensity classification with IPVI and RVI1 indices
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Table 7- Validation of tillage intensity classification

St o Bl g5 337 B (55,956 S5 B wad
No tillage Conservation tillage Reduced tillage Intensity tillage Tillage intensity
Number of location validate
w05 30 S50l alaie doei dlass
9 9 7 8 Number of results coincident with
ground measurement
w05 3 S50l Balaie pé docs Dl
--------------- 1 -mmmmms Number of results no coincident with ground
measurement
--------------- 1 I (IT and RT) Siye sl
Border classification
100 100 73 29 (cssre é':’.w'[)ﬁv\f) Bl b <8
Exact prediction accuracy (no boarder)
100 100 89 100 (ire L) S g <

Overall prediction accuracy
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