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Abstract
This study was conducted to investigate the physical and chemical properties of
some soils in study area which selected as a part of Muthanna province with area of
4564 Km?. using Remote sensing Technique as Satellite image Land Sat 7
ETM+2000 and Geographic Information system (GIS) to delineate the land form units
in area , which was checked and completed through field observation to generate a
preliminary soil Mapping units . Six profile were taken to represent different mapping
units three of them for river basin unit in Umm alakifisland , Al-Warkaa and Rumatha
; and two profile for sand dune units in Al-Zarkaa and Al-warkaa and one profile in
Al-Samawa saltern unit. Results showed that soil pedon of A-C Horizon varied in
vertical and horizontal direction. Sandy loam to loamy sand was dominanted texture
in soil Al-Samawa saltern , Al-Zarkaa and Al-Samawa saltern , wherase silt loam was
dominant texture in other soils . Organic matter content increased in river basin soil
compared with other soils increased. The highest values were found in A horizon and
decreased drastically in the lower horizons , so that bulk density value were increased
in the same horizons . ECe horizon of studied soil was ranged from low salinity in
Rumatha and Warkaa s sand dune ; medium salinity in Umm-Alakif ; high salinity in
Zarkaa s sand dune to very high salinity in Samawa saltern soil, with the dominance
of Na+ and CI- ions . A sub angular blocky is dominated structure in almost soil
except the (single grain) in Zarkaa sand dune. The soils were classified as
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Typictorrifluvents for almost soils just Al-Zarkaa soil which classified as
Aerictorripsamment , with soil series DP45 , ME3 , DW34 , ME5 , DE53 and MW5

according to Al-Agaidi (1972).

Keywords: Remote sensing , satellite image , Geographic information system

*Part of Ph.D dissertation of the first author
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PR6%iw )l
1.16 Ay jedag e 13.5 66.9 19.4 75-30 C1l
1.12 iy edag je 13.3 70.1 16.6 125-75 C2
1.12 iy edan je 13.0 70.8 20.4 170-125 C3
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HCO3<SO47<CI
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Pl el (8 4S5l S dshaie 8 4 )
o (i (53 ) S5 Rl o
14.4 ¢ 1.2 ol sime iy 288 5508 DLy (ol
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0.7 50.7 « 4.4 ¢ 0.7 <l A 25 )) Aslaia
a& 1.62 J=a 3 C3,C2, Cl, Ap ¥
5 Ae) 5l cllaall il ) Glld gy S
ol Qlsd Oe wk @ ol el plasiul
pe 1.8 353y v sial) 45ildl alug 5 35 5l
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8.12 — 7.02 o Caa )i L) Al all lade

Ll s e al Aol dihie o8 el

GWY Jelall da jy ad il iy My
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s Aladll A a3l (oS5 Jal e Adlad aliaily
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53 il gine Aapla 3 CBUERY) L g GAY)
skl Gyl saldl 5 S e Y
O s ¢ (28) Ll (ernhall o all Alla 5 Al
Gl of 3 dsas Ll el Cay &G (e
( grade) z sa sl dx ) s e gl i Ll
38al sl 33 3 (weak ) cumall o
bugal 3 PR2 &layy) dhsey PRI Asledll
e 3l cLELL il 48, & ( Moderate)
sl dgay p2e el (Al PR2AS I LS
ey clana e 5ole a5 (structure less )
Syl Al e ) (single grain ) 32k
PR6 ,PR5 wliia & C3 & (massive) Jisiall
Ll ¢ (38Y1 oda & cplall 8 530 50 Gy | PR4
sl & gl salad) 8 (type) Ll & gl dnally
& (subangular blocky) sl axs A
@A) PR2 i) oLy A jall Colsie (3la) alaee
sdbd (structure less) sl dsay pda uad
Wl 44 (loose) 4SSadl 4yl b i)
aclill G gl 55 388 (class) Lalaa) (a pads
G il danlal basi (coarse) oial) J (fine)
4l gl B ddial dpuilly Ll | Jua¥) 3ale die i
il y ka5 Flall ZEN LYy Canya
Alall & 40l 4l d ol Ladlé (4 Jsas )
B b (hard) dlall g casgl A
&V PR1 daledll die (30 A G3Y1 5 PR6L )
il @) A (slight hard) 23all o
o sl 3 AS 3 LS ke L (5 ,AY)
Cps A ¢ agda g Al AW A(loose) Al
Op Al B 6 AY) Claiall GEY) g ekl
AL xie (firm) asulaadl J (friable) dbel)
i) del 8 culS i ALl Aall 3 L) Akl

non ) ia3l 5 (non plastic) 4 e
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5 pspsall Clgl abee i G (b))l
5 sl Ll ¢ ALl dlie 3 a0
5 Ol o szl
Gl &l Y sia (5 L) cula gl
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85 SAR o (o 38 55 lllia ol il (e i
OS50 Al el Adla) e S
Can gl 5 G Al Culdie B s el
GU) s 88y (2 dsan ) 21.6 — 2.3 Om il
15.8¢ 21.6 <l 3 all o) 5 landl dalas Sia
«C2 « C1 « Ap & 103 5 15.1¢
de die Al 8l CilS iy 1575 JaeesC3
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G g pay A el 2 5 Ay edan ye
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Ll PR5AL dfias o185l Gasin Jsia 8
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OUIS 3ia 3815 PR daledll e A 33 (Sticky
Al LB G caly s 4 PR2AS,5
O L (plastic) 4l J (slightly plastic)
sl N(slightly sticky) sl 4L
S CNRY) () L s AY) clasldlay(sticky)
Gl CliSa (A paall (6 jm dal gl Gailiad
Ll Ak I alsally cpoadl 5 Gl e Ao
il 8 sdall 5 lebuall @) 55 oo sads
s dlis ) Ladl (4 Jsas ) Al
sall 5 bl e 913 Kl Alaa) Balas
Ly ) CL G8Y1 A A GIY) e JEY) xie
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Cliball abaee 58 5 4 guand) Balall o 304 )
A G a3 dadas sda b Al
BEY) o Al 2 5 shal dasilly Ll ¢ (129 5 6)
da & (smooth) Jiall n L cils aa
zoaidl ) PRSI LSy PRL Aaled)
o Eot O o ¢ Sl A b (wavy)
& (Clear) maldll (75l 5 28 SV o s0a
5 il ) PR6s PR3 ¢« PR2 « PR1INa
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= C2 5 CL oY) & (gradual) >l
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S 2l gl alaal) due )3 o glall 48 6<t) Ao

Ay ptal) G ill culaial At ciliuall ; (3) Jg

Gypsum | CaCOs | OM | SAR ol dse Ledaill cligy) | EC| pH g (geal) | BUY) | a8 5 a8 gl
dSm- L) adaie
FaaSae | laaSae | oo HCO3 | COs™ | SO4° Cl| K*'| Na'|Mg*"| Ca' 1
Fexs
8.1 400.0| 04| 21.6 35.0 0.0 | 165.0 | 510.0 | 34.0| 300.1 | 75.0| 116.5| 75.0| 7.20 15-0 | Ap|i—aled )
PRI 5 sbaud
11.7 3900 03] 15.8 15.8 0.0 80.3| 290.0| 22.3| 180.8| 45.0| 85.5| 45.0]| 7.50 25-15| C1
1.2 370.0 | 0.1] 15.1 15.1 00| 486 | 280.0| 13.7| 160.6 | 40.6 | 72.5| 40.0| 8.12 50-25 C2
5.7 350.0| 0.1] 10.3 10.3 00| 4501|2900 124 | 788 | 20.6| 384 | 39.0| 7.60 100-50 | C3
1.2 3500 0.7] 103 10.3 0.0 31.2| 110.0| 10.0| 81.7| 21.0| 42.0| 21.0| 7.70 25-0 A | S
PR24< 3\
14.4 350.0| 0.1 5.1 10.4 00| 310 550| 69| 349 | 16.0| 32.0| 16.0| 7.94 70-25| C1
11.8 338.0| 0.1 7.3 10.1 00| 303|101.0| 65| 404 | 10.5| 20.0| 20.0| 8.02 90-70 | C2
9.8 3600 40| 5.5 7.2 0.0 156 234| 86| 244 8.5 11.5 6.0 7.58 15-0 | Ap | &bl i daas
[ Ael 3l A
4.4 355.0 1.8 3.6 6.7 0.0 141 20.1| 36| 163 7.5 12.5 4.0 7.50 80-15| C1 PR3 il
7.6 350.0 1.7 5.2 7.0 0.0 150 245 | 28| 24.6 5.0 17.5 6.0| 7.40 110-80 | C2
6.6 355.0| 0.1 5.3 6.8 0.0 14.4 | 20.1 50| 224 7.0 11.8 50| 7.45 150-110 | C3
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44| 3700 27| 3.9 6.1| 00| 114| 155| 46| 17.5| 85| 11.5| 4.0/| 741 25-0 | Ap | wo—e oS
PR4 «\< 4l
26| 400.0| 17| 96| 102| 00| 307| 75.6| 172| 71.0| 14.0| 40.0| 16.0| 7.46 55-25| C1
441 370.0| 13| 59| 105| 00| 31.5| 747| 11.8| 41.0| 16.0| 32.0| 14.0| 7.20 110-55| C2
25| 355.0| 01| 93| 102| 00| 30.7| 80.8| 7.6| 64.0| 16.0| 32.0| 16.0| 7.40 150-110 | C3
13.5| 380.0| 41| 9.7 7.1 00| 413| 752|11.6| 683| 285| 21.5| 17.0| 7.28 25-0 | Ap | e s
(LS sl elicad
44| 3550 13| 56 72| 00| 21.7| 254| 49| 246| 128| 64| 641730 75-25| C1 PR5
1.7 350.0| 04| 55 31| 00| 94| 250| 3.1| 232| 69| 104| 58| 7.04 100-75 | C2
25| 3250| 01| 3.4 21| 00| 64| 166| 19| 17.0]| 144| 108| 42| 7.02 150-100 | C3
07| 4350| 57| 4.7 321 00| 77| 156]| 7.6| 146 125| 65| 29| 7.15 30-0 | Ap | slomiJsia
PR6%iw
44| 4300| 17| 3.1 32| 00| 98| 146| 65| 128| 108| 64| 32| 730 7530 | C1
0.7| 400.0| 04| 23 24| 00| 75| 12.8| 35| 108| 10.8| 54| 27| 734 125-75 | C2
07| 370.0| 0.1 3.2 24| 00| 155| 266| 12| 154| 155| 72| 56/ 7.20 170-125| C3
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2015 S 2l gl alaal) due )3 o glall 48 6<t) Ao

A g pall il Bl A ol 6 ) gal) cildual) 1 (4) Jgoa

Tl Al ol oo
EXYS 22 Gee
RYTREN PAET sLall azll 3 WA
M IR RS sl ] aa i Gt g | T &
Sy ] ] bl | Gl | b ) cilall eV | e Ll i
Lk | Lo ohls | o | Al o
(:.ui
cs ffi cmh ns npl Fri h | 1msbk | SL | 10YR5/4 | 10YR5/4 15-0 | Ap
cs ffi mcv sst spl fri sh | 2csbk | SL | 10YR6/4 | 10YR7/3 s 25-15 | C1 | dsleedy s
Cs ffi ffv st pl fri sh | 2csbk L | 10YR5/4 | 10YR3/7 55 70 50-25 | C2 5 slaall
. . -50 PR1
- - ffv st pl fri sh | 2msbk | SiL | 10YR5/4 | 10YR6/3 100 C3
cs ffi mcv ns npl L L [O(sgr)| LS | 2.5Y4/4 | 2.5Y6/3 25-0 A L
Ok
cs ffi mcv ns npl L L [O(sgr)| LS | 25Y4/4 | 25Y6/3 | Gx=e | 300 | 70-25 | C1 i
- . PR24s )l
- ffi mcv ns npl Fi L [O(sgr)| LS | 25Y7/6 | 25Y7/6 90-70 | C2
cwW ffi ffih sst spl fri sh 1fpl SL | 2.5Y4/4 | 2.5Y6/3 15-0 | Ap
cwW ffi ffih sst spl fri sh | 2msbk | SL | 2.5Y4/4 | 2.5Y5/3 80-15 | C1 ddass
. . . -110 -80 4lS &ilayl
cwW ffi ffih st pl fri sh | 2msbk | L 2.5Y4/3 | 2.5Y6/3 150 C2 i
180 110 /el )3
-110 PR3 il
- - ffih st pl fi sh | 2msbk | L | 2.5Y4/3 | 25Y6/3 150 C3
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dir ffi cev sst spl fri sh | 2msbk | SiL | 2.5Y4/4 | 2.5Y4/5 25-0 | Ap
dw ffi mcv st spl fi sh | 2msbk | SiL | 2.5Y4/3 | 2.5Y6/3 5525 | C1 .
= e s
dw | ffi mcv st spl fi sh | 2msbk | SiL | 2.5Y4/3 | 2.5Y6/3 | Gxe= | 300 110 C2 S5l
PR4
. . . -110
- - ffiv st spl Fi sh | 0(m) | SiL | 2.5Y4/4 | 2.5Y4/4 150 C3
dw | ffi mcv sst spl fi sh | 2fsbk | SiL | 2.5Y4/2 | 2.5Y6/2 25-0 | Ap iy
}S;
gw ffi mcv sst spl fri sh | 2msbk | SiL | 2.5Y4/2 | 2.5Y6/2 75-25 | C1 .
i
=75
gw ffi ffiv sst spl fi sh | 2fsbk | SiL | 2.5Y5/3 | 25Y7/3 | Gx= | 250 100 Cc2 slial
S5l
) -100
- - ccv sst spl fri sh | O(m) | SL | 25Y3/3 | 25Y5/3 150 C3 PR5
cw | Am mcv sst spl fi h 2fsbk | SiL | 2.5Y5/4 | 2.5Y7/3 30-0 | Ap
Am- ) ]
cw i mcv st pl fi h | 2msbk | SiL | 2.5Y4/3 | 2.5Y6/3 75-30 | C1
i
-125 lad J g
) ) ) ] 200 =75 .
cs ffi ffiv sst spl fi h | 2msbk | SiL | 2.5Y4/3 | 2.5Y6/3 | 170 125 C2 | PR64)
) ) ) -125
- - ffiv st pl Fi h O(m) | SiL | 2.5Y4/4 | 2.5Y5/3 170 C3
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Al ) HLESH. 1986, 2enn JlS 5 e 13
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16-Al-Agaidi,W.K.1972.Proposed soil

classification at series level for Iraqi

1-Alluvial .Baghdad

University , College. Of Agriculture.

Tech. Bull 12. Iraq.
17- AL-Hashimi , H. A. J. and Amer .
1977 stratigraphy and paleotolog

soil: soils

Subsurface Rock of Samawa Area.
J. of the Geo. Soc. Irag. special

Issue , pp. 7 — 39.

18-Al-Rawi , I. A. and N. O. Al-
Hadithi 1968.  Geological
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