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Abstract

The study area is located in the west of the Al-Najaf Al-Ashraf city center, It is bounded by

32° 8> 87 -31°39° 16” N and 44° 3’ 15” — 43° 4’ 117 E, It covers an area of (1970 ) Km? lying
within the land of Al-Najaf sea. The study relied on Satellite Image for Operational Land Imager
(OLI) and Thermal Infrared Sensor (TIRS) which captured on 07/13/2014 from the USGS site, The
study area was truncated by using ERDAS package, and followed by choose the mix of False color
Composite RGB (753) to be the best being a specialist to study the soil and minerals. Some
improvements have been made (radiation and spectral and spatial) and Unsupervised classification
as well as the use of Earth indicators such as the heterogeneity of the characteristics of field
perspective on the ground such as soil Color, texture and natural plants in addition to topographical
in determining the movement paths to select 16 Pedon sites . The results showed a variation in
spectral reflectivity values both between studied pidons within the same spectral range or between
the spectral bands used in this study, reflecting the state of the contrast between the characteristics
of soils for studied pidons as well as the variation in susceptibility sensor spectral bands among
them.
The reflectance of B2 , B3 bands were low comparing with others in all pedons sites, this mean that
ability of soil materials to absorb them were more than the rest, for this their sensitivity appear low.
On other hand, B5 , B6 bands show higher reflectivity than others of OLI sensor in all pedons sites.
As the NDVI index values were 0.1 or less, this mean that most of study areas were bare soils or
covered with low vegetation. Thermal Infrared bands B10 , B11 show the highest values of DN
comparing with others, this identifying that soil surface salts were thermal incentive. Spectral bands
appear positive correlation with sand and clay grains but negative with Silt grains and bulk density.
Electrical conductivity and gypsum appear negative correlation with all bands and studied spectral
indices except B2,B3 bands were positive. Calcite shows positive correlation with all spectral bands
and indices, but negative with B2 and NDWI index.

Key words: Remote sensing, Soil reflectance, Spectral bands & indices, GIS
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pedons depth sand ‘ silt | clay | texture B.D PH Ece o.M Gyps. Lime Coordinates

cm gm kg™ ! Mgm™ dsm™ ' | gkg' | gkg? | gkg™' X Y
P2A 0-15 2984 | 391.6 310 CL 1.44 7.82 2.99 4.7 10.24 445 43.963 31.953
P3A 0-10 776 136 88 SL 17 7.72 25 6.6 10.17 225 44.115 31.895
P4AA 0-10 485.6 | 447.1 672 SL 1.21 7.28 121.2 4 26.15 205 44.088 31.965
P4BA 0-10 445.6 | 307.2 247.2 L 1.43 7.46 40 4.1 13.37 525 44.101 31.956
P5A 0-10 376.8 | 301.6 | 321.6 CL 1.33 791 2.46 2.3 10 245 43.957 31.953
P6A 0-5 785.6 | 154.4 60 LS 1.58 7.72 3 2.9 11.83 250 44.099 31.969
P7A 0-12 776 40 184 SL 1.69 7.59 9.73 5.1 10.8 570 44.138 31.859
P8A 0-15 262 288 464 C 1.39 741 48.1 3.7 16.38 390 44.233 31.919
P9A 0-10 549.8 402 48.2 SL 1.33 7.34 88.9 15 22.2 245 44.221 31.859
10AP 0-10 584 358 58 SL 141 7.71 3.08 2 11.15 300 44.249 31.804
P11A 0-15 1224 | 5774 | 300.2 SiCL 1.47 742 90 8.5 305 168 44.288 31.867
PI2A | 0-20 | 863 | 56.4 | 80.6 LS 152 | 759 | 543 25 | 1043 | 357 | 44.267 | 31.903
P13A 0-25 217.3 | 561.6 | 221.1 SiL 151 7.44 62.4 6.5 14.43 297 44.329 31.862
P14A 0-12 406.2 | 496.1 97.7 L 1.54 741 104 6.5 49.1 204 44.225 31.961
P15A 0-10 912 60 28 S 1.66 7.76 2.63 2.6 11.55 510 44.059 31.907
P16A 0-12 372 200 428 L 1.52 7.74 1.73 1.4 2.67 210 44.271 31.745
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Landsat 8 seliall il OLI, TIRS (peniall o jal 4ulSall d8all 5 da sall JIsha¥) (2 ) 2

Spectral Band Wavelength Resolution
Band 1 - Coastal/ Aerosol 0.433 - 0.453 um 30m
Band 2 — Blue 0.450 - 0.515 pm 30 m
Band 3 — Green 0.525 - 0.600 pm 30m
Band 4 — Red 0.630 - 0.680 um 30m
Band 5 - NIR 0.845 - 0.885 um 30m
Band 6 - SWIR; 1.560 - 1.660 pm 30m
Band 7 - SWIR, 2.100 - 2.300 pm 30m
Band 8 — Panchromatic 0.500 - 0.680 um 15m
Band 9 - Cirrus 1.630 — 1.390 pm 30m
Band 10 - LIR10 10.30 - 11.30 pm 100 m
Band 11 - LIR11 11.50 - 12.50 pm 100 m

NIR = Near Infrared; SWIR; = Short Wavelength Infrared; SWIR, = Short Wavelength Infrared,
LIR;o = Long Wavelength Infrared;o; LIR1; = Long Wavelength Infrared;;
http://fas.org/irp/imint/docs/rst/Front/overview.html

sadinall o jaliaa 5 g5 alaa g 4l all A deodiual) Spectral Indices Akl vl (3)ds

Indices Full Name Equation References
NDVI Nob’zggf;?oﬁiﬂgreince (B5-B4)/(B5+B4) Fadhil , 2011
NDWI Normalized I'ﬁ(ijzf)e(rence Water (B3-B5)/(B3+B5) McFeeters , 1996
BSI Bar Soil Index (((B6+ B4)- (B5 + B2))/((B6+B4)+(B5 - B2))) +1 Fadhil , 2011
TCW Tasseled Cap Wetness - 0'1509*(BZ)+06_17917132*,523836); 982475%;5347); 0.3406%(B5) - Fadhil , 2011
TCT B Tasseled Cap Brightness =0.3037*B 2 + 0.2793*B 3 + 8411;;13:574 +0.5585*B 5 + 0.5082*B6 — qu;gterﬁfylg%? ;
TCT G Tasseled Cap Greenness =-0.2848*B 2 - 0.2435*B 3 — giggi;fo; 4 +0.7243*B 5 + 0.0840*B6 — Cr\;z:]g;:,l’;[lg%? ;
Al 3l A i3 @) 5als OLI, TIRS Gensniall o 531 (DN ) g sl o8 (4 ) Jsan
B11l B10 B8 B7 B6 B5 B4 B3 B2 Y X Pedons
31184 33885 20095 23662 28290 26866 22796 18870 16564 31.9532 43.9629 P2A
pedons depth sand ‘ silt ‘ clay | texture B.D PH Ece o.M Gyps. Lime Coordinates
cm gm kg™ ! Mg m™ dsm ' | gkg" | gkg? | gkg™ X Y
P2A 0-15 298.4 | 391.6 310 CL 144 7.82 2.99 4.7 10.24 445 43.963 31.953
P3A 0-10 776 136 88 SL 1.7 7.72 25 6.6 10.17 225 44.115 31.895
P4AA 0-10 4856 | 447.1 672 SL 121 7.28 121.2 4 26.15 205 44.088 31.965
PABA 0-10 4456 | 307.2 247.2 L 1.43 7.46 40 4.1 13.37 525 44.101 31.956
P5A 0-10 376.8 | 301.6 | 321.6 CL 1.33 7.91 2.46 2.3 10 245 43.957 31.953
P6A 0-5 785.6 | 1544 60 LS 1.58 7.72 3 2.9 11.83 250 44.099 31.969
P7A 0-12 776 40 184 SL 1.69 7.59 9.73 5.1 10.8 570 44.138 31.859
P8A 0-15 262 288 464 C 1.39 741 48.1 3.7 16.38 390 44.233 31.919
P9A 0-10 549.8 402 48.2 SL 1.33 7.34 88.9 1.5 22.2 245 44.221 31.859
10AP 0-10 584 358 58 SL 141 7.71 3.08 2 11.15 300 44.249 31.804
P11A 0-15 1224 | 5774 | 300.2 SiCL 1.47 742 90 8.5 305 168 44.288 31.867
P12A 0-20 863 56.4 80.6 LS 1.52 7.59 54.3 2.5 10.43 357 44.267 31.903
P13A 0-25 217.3 | 561.6 | 221.1 SiL 151 7.44 62.4 6.5 14.43 297 44.329 31.862
P14A 0-12 406.2 | 496.1 97.7 L 1.54 741 104 6.5 49.1 204 44.225 31.961
P15A 0-10 912 60 28 S 1.66 7.76 2.63 2.6 11.55 510 44.059 31.907
P16A 0-12 372 200 428 L 1.52 7.74 1.73 14 2.67 210 44.271 31.745
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27460 29488 20854 19366 22543 24855 22740 20195 17950 31.8619 44,3285 P13A
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(MR (e

danad) Ll Al a5 LabaaI 5 Ak 3l 4 53 cilia 0 Bl Y ide (1) Gale

G el Al 3l Glale suallae

CRBS | CRB7 | CRB6 | CRB5 | CRB4 | CRB3 | CRB2 | Lime | Gyps. oM Ece PH P.D clay silt sand B.D Pararsneter
-.185 -215 -.194 -192 -.206 -.147 -.077 118 -.199 267" -.283" .168 .058 -.280" .084 .007 1 B.D
171 438" 484" 413" 287" 073 -.089 .158 -.194 -.356" -.220 .048 -.029 -.251 -.837" 1 .007 sand
-211 -.500" -539" -.496" -.332" -.107 .063 -.208 .260 .283" 249 -,059 -.090 .083 1 -.837" .084 silt
.160 .076 .062 111 133 159 .148 -.016 .099 -.130 .196 -.167 -.107 1 .083 -.251 -.280" clay

-.284" -,033 -,003 -.062 -.194 -.332" -.388" .087 .007 .690™ .138 -.026 1 -.107 -.090 -.029 .058 P.D
-.347" -.328" -.316" -.383" -.366" -.310" -.225 -.235 -.090 .086 -.067 1 -.026 -.167 -.059 .048 .168 PH
-.039 -.337" 377" -.257 -.145 .049 174 -277" | 860" .301" 1 -.067 138 .196 249 -.220 -.283" Ece

4317 -.390™ -.380™ -405™ -.438" -.382" -279" -.069 268" 1 301" .086 690 -130 283" -.356" 267" o.M
-.043 -332" -.359" -.256 -.143 .039 170 -.239 1 268" .860™ -.090 .007 .099 260 -.194 -.199 Gyps.
.095 349" 3777 318" .206 013 -118 1 -.239 -.069 -217" -.235 .087 -.016 -.208 .158 118 Lime
8257 .176 .107 4127 647" .932" 1 -118 170 -279" 174 -.225 -.388™ .148 .063 -.089 -.077 CR_B2
971" 492" 438" 697" 875" 1 932" .013 .039 -.382™ .049 -.310 -.332" .159 -.107 .073 -.147 CR_B3
963 829 8107 935" 1 875" 6477 .206 -.143 -.438" -.145 -.366" -.194 133 -332" .287" -.206 CR_B4
830" 924" .924™ 1 935" 697" 4127 318" -.256 -.405™ -.257 -.383" -.062 111 -.496™ 413" -192 CR_B5
6317 982" 1 .924™ 8107 438" .107 3777 | -.359" -.3807 -3777 -.316" -.003 .062 -539™ 484" -194 CR_B6
6717 1 .982™ .924™ 829 4927 176 349" -.332" -.390™ -.337" -.328" -.033 .076 -500" 438 -.215 CR_B7

1 6717 631" 830" 963" 971" 825" .095 -.043 -431" -.039 347" -.284" .160 -211 A71 -.185 CR_B8
*Correlation is significant at 0.05 Level ** Correlation is significant at 0.01 Level
CR_B 2,3,4.5.6,7,8 = Correction Reflectance of bands 2,3,4,5,6,7,8
Laadal) 451 5 LlasS 5 4380 3dl) 2y ) Cliia ks Y1 lide (2 ) Gale

TCT G | TCT B o] GSlI TCW | SAVI BSI NDWI | NDSI | NDVI | Lime | Gyps | O.M Ece PH P.D clay silt sand B.D Param.

023 -.206 135 -.220 -230 | -.020 -.207 017 074 .010 118 | -199 | 267" | -283" | .168 058 | -.280" | .084 .007 1 B.D

.382" 4137 .168 3777 231 4377 | 4407 .295" -.022 .400™ 158 | -194 | -356" | -.220 .048 -029 | -251 | -.837" 1 .007 sand
457" -4777 | -116 | -4177 | -171 | -554" | -496" | -358" | -.109 | -509™ | -208 | .260 .283" .249 -059 | -.090 | .083 1 -837" | .084 silt

-.076 .105 -.084 .109 041 -.024 .087 -.006 -.104 -045 | -.016 | .099 -.130 .196 -167 | -.107 1 .083 -251 | -.28 clay

398" -.096 158 -118 -.054 .308" -.050 120 3677 | 330 .087 007 | 6907 | .138 -.026 1 -107 | -.090 -.029 .058 P.D

-.036 -.367" 130 -.344" .044 -157 -352" | -.395" | .360" -102 | -235 | -.090 .086 -.067 1 -026 | -.167 | -.059 .048 .168 PH

-.338" -.280" -.143 -.240 -038 | -341" | -313" | -.020 -.188 -316" | -.277" | 860" | .301" 1 -.067 138 .196 .249 -220 | -.283" Ece

079 427" 121 | -.438" | -185 -037 | -408" | -.076 .288" .022 -069 | .268" 1 301" .086 | .690™ | -130 | .283" | -356" | .267" o.M

44
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-.328" -272" -.059 -.232 -006 | -.341-" | -304-" | -.022 -136 | -315" | -.239 1 268" | 8607 | -.090 .007 .099 .260 -194 | -199 Gyps.
.339" 314" .081 277 .054 .348" 337" -.024 .296" .304" 1 -.239 -069 | -277" | -.235 .087 -.016 -.208 .158 118 Lime
.942%* 243 .188 127 -136 | .989** | .298* | 584" | .458" 1 304" | -.315" .022 -316" | -102 | .330* | -.045 | -509" | .400™ .010 NDVI
5B5** | -383%* | 307* | -428** | -282* | 386" | -321* | -.189 1 458" | 296" | -136 | .288* | -.188 | .360* | .367" | -.104 | -.109 -.022 074 NDSI
425" 376" -.067 313" -.095 603™ | .369™ 1 -.189 584" | -.024 | -.022 -.076 -020 | -3957 | .120 -.006 | -.358" .295" .017 NDWI
.250 .989™ -.136 971 5177 | 4337 1 3697 | -321" .298" 337" | -304" | -.408 | -313" | -.352" | -.050 087 | -496™ | .440™ | -.207 BSI
.923™ .383" .155 270" -.062 1 4337 | 603" | .386™ | .989™ | .348" | -341" | -037 | -341" | -.157 308" | -.024 | -554™ | 4377 | -.020 SAVI
-.048 484" .089 513™ 1 -.062 5177 -.095 -.282" -.136 .054 -.006 -.185 -.038 .044 -.054 .041 -171 231 -.230 TCW
.070 .986™ -.159 1 513" 270" 971" 313" | -.428™ 127 2777 | -232 | -4387 | -240 | -344" | -118 109 | -4177 | 3777 | -.220 GSl
416" -.193 1 -.159 .089 .155 -.136 -.067 307" .188 .081 -.059 121 -.143 130 158 -084 | -116 .168 135 Cl
.160 1 -.193 986~ | .484™ | .383" | 9897 | .376" | -.383" 243 3147 | -272° | -4277 | -280" | -.3677 | -.096 105 | -4777 | 4137 | -.206 TCT B
1 .160 A416™ .070 -048 | 923" .250 4257 | 5657 | 942" | 339" | -328" 079 | -338" | -036 | .398" | -076 | -457" | .382" .023 TCT G
*Correlation is significant at 0.05 Level **Correlation is significant at 0.01 Level
Al ) Ashaial dialall 5 4Lasl 5 450 38l cliall as Pearson Correlation ¢swox bli)) e (13 ) Galk
B11 B10 B8 B7 B6 B5 B4 B3 B2 Lime Gyps. o.M Ece PH P.D clay silt sand B.D Parameters
-086 | -078 | -185 | -215 | -194 | -192 | -206 | -147 | -077 | 118 | -199 | 267" | -283° | .168 | .058 | -280° | .084 | .007 1 Pearson
) ) . . . . . . ) . ) ) . . ; ) ) ) Correlation 5D
.299 317 126 .092 115 117 .101 .183 319 .235 .109 .048 039 | .149 | .362 .040 .303 483 Sig. (1-tailed)
3727 | 340" | 71 | 438" | 484™ | 413" | 287" | 073 | -089 | 158 | -194 | -356" | -220 | .048 | -029 | -251 | -837" | 1 007 Pearson
Correlation sand
.009 .016 146 .002 .001 .004 .036 .328 .293 .166 116 012 086 | .385 | .430 .059 .000 483 Sig. (1-tailed)
. . - - - " * - - Pearson
-412" | -382 211 | g | ~539 -.496 -.332 -.107 .063 -.208 .260 .283 249 | eg | 090 .083 1 537 | 084 Correlation silt
.004 .007 .096 .001 .000 .001 .018 .256 351 .099 .052 .038 061 | 359 | 291 .306 .000 .303 Sig. (1-tailed)
- » Pearson
-084 | -.094 .160 .076 .062 111 133 159 .148 -.016 .099 -130 B e 1 083 | -251 | -.280 Correlation iy
.303 .281 162 321 352 248 .207 .164 181 460 271 212 112 | 151 | .255 .306 .059 .040 Sig. (1-tailed)
n » * * o - - Pearson
323 340" | -284" | -.033 | -.003 | -062 | -.194 | -332" | -.388 .087 .007 .690 .138 1 -.107 -090 | -.029 .058 .
.026 Correlation P.D
.021 .016 .038 420 494 352 115 .018 .007 .297 483 .000 197 | 437 .255 291 430 362 Sig. (1-tailed)
- n « - . » Pearson
-.103 -068 | -.347" | -328" | -.316" | -.383 -366" | -.310 -225 | -235 | -.090 .086 -.067 1 -.026 -.167 -.059 .048 .168 Correlation oH
.263 337 014 .019 .023 .007 .010 .026 .081 072 .290 .300 341 437 151 .359 .385 .149 Sig. (1-tailed)
285" | -275" | -039 | -337" | -377" | -257 | -145 | 049 | 174 | -277° | 860~ | 301 1 - 138 196 | 249 | -220 | -283° Pearson Ece
.067 Correlation
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037 | 043 | 405 | 017 | o008 | 054 | 185 | 382 | 142 | .042 | .000 | .029 341 | 197 112 061 | .086 | .039 | Sig. (1-tailed)
015 | .024 S| -39 | -38" | -.4057 | -438™ | -3827 | -279" | -069 | .268" 1 301" | .086 | .690™ | -130 | .283" | -356" | 267" Pearson oM
431 Correlation
463 | 441 | 003 | 006 | .008 | 005 | .002 | .008 | 040 | 336 | .047 029 | .300 | .000 212 038 | .012 | .048 | Sig. (1-tailed)
274" | -263 | -043 | -332" | -350" | -256 | -143 | .038 | .170 | -.239 1 268" | 860" | - .007 .099 260 | -194 | -.199 Pearson Gyps.
.090 Correlation
043 | 050 | 397 | 018 | o011 | o055 | 180 | 407 | 147 | 069 047 | 000 | 290 | .483 271 052 | 116 | .109 | Sig. (1-tailed)
*Correlation is significant at 0.05 Level ** Correlation is significant at 0.01 Level
Lol ) Alaial Ldalal) 5 4ibasll 5 40 3l) Clasall e Pearson Correlation (s b)) Ble (3 ) Gale oty
B11 B10 B8 B7 B6 B5 B4 B3 B2 Lime Gyps. oM Ece PH pP.D clay silt sand B.D Parameters
» « " o " * Pearson
319" | 302" | 095 | .349" | 377 318 206 013 | -118 1 -239 | -069 | -277" | -235 | 087 |-016| -208 | .158 | .118 ! Lime
Correlation
023 | 029 | 280 | .014 | .008 023 101 468 | 234 .069 336 042 072 297 | 460 | 009 | .166 | .235 | Sig. (1-tailed)
-661" .| 825" | 176 | 107 | 4127 | 647 | 9327 1 118 | 170 | -279° | 174 | -225 | -388™ | 148 | .063 | -.089 | -.077 Pearson B2
717 Correlation
000 | .000 | .000 | 138 | .255 | .004 .000 .000 234 | 147 040 142 081 007 | 181 | .351 | 293 | .319 | Sig. (1-tailed)
23977 | | 971 | 4927 | 438" | 697" | 875" 1 | 932" | 013 | 038 |-382" | .049 | -310° | -332" | 159 | -107 | 073 | -147 Pearson B3
467 Correlation
006 | .00L | .000 | .001 | .002 1000 1000 000 | .468 407 1008 382 026 018 | .164 | 256 | .328 | .183 | Sig. (L-tailed)
064 | -011 | 963~ | 829" | .810™ | .935" 1 875" | 647" | 206 | -143 | -438" | -145 | -366" | -194 | .133 | -.332" | 287" | -.206 Pearson B4
Correlation
347 | 474 | 000 | 000 | .000 | .000 000 | .000 | .101 189 .002 185 010 115 | 207 | 018 | .036 | .101 | Sig. (L-tailed)
* - " . - ok - - - - . o Pearson
322" | 246 | 830" | 9247 | 924 1 935 6077 | 4127 | 318" | -256 | -.405 -257 | -.383 -062 | 111 | -496™ | 413" | -192 Correlation
021 | 063 | 000 | .000 | .000 .000 000 | .004 | .023 055 .005 054 007 352 | 248 | 001 | .004 | .117 | Ssig. (1-tailed) B5
o o " o - o o ok n - . * ox o Pearson
500 | 528 | 6317 | .982 1 924 810 438 107 | 377 -359° | -380" | -377" | -316" | -.003 | .062 | -539™ | .484™ | -194 Correlation
000 | .000 | .000 | .000 .000 .000 002 | 255 | .008 011 .008 .008 023 494 | 352 | 000 | .001 | .115 | Sig. (1-tailed) B6
535 | 469" | 671" 1 982 | 924" | 829” | 492" | 176 | 349" | -332" | -390~ | -337° | -328" | -033 | .076 | -500" | .438" | -215 Pearson
Correlation
000 | .001 | .000 000 | .000 .000 o001 | 138 | o014 | 018 .006 017 019 420 | 320 | w001 | 002 | 092 | Ssig. (1-tailed) B7
-190 - 1 | 6717 | 631" | 8307 | 9637 | 971" | 8257 | 005 | -043 | -431" | -039 | -347° | -284" | 160 | -211 | 171 | -.185 Pearson B8
264 Correlation
121 | 050 000 | .000 | .000 .000 000 | .000 | .280 397 .003 405 014 038 | 162 | 096 | .146 | .126 | Sig. (1-tailed)
995™ 1 264" | 4697 | 528 | 246 | -011 | -467" | _ .| 3027 | -263 | 024 | -275" | -068 | 340" | -.094 | -382~ | 340" | -078 Pearson B10
717 Correlation
.000 050 | .001 | .000 | .063 474 001 | 000 | .029 050 441 043 337 016 | 281 | .07 | 016 | 317 | Ssig. (1-tailed)
- o - . - - n . « " - x Pearson
1 995 | -190 | 5357 | 590 322 064 | -397" | S| 319" | -274" | -015 | -285" | -103 | 323" | -084 | -412" | 372" | -086 Correlation B11
000 | 121 | .000 | .000 | .021 347 006 | .000 | .023 043 463 037 263 021 | 303 | 004 | .009 | 299 | Sig. (L-tailed)

*Correlation is significant at 0.05 Level

** Correlation is significant at 0.01 Level
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