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Use of Digital Analysis and GIS in Identification of Soil MapUunits of West

Makhool Area of Salahddin Province

Ammar S. Ismaeel , Khudayer Z. Dhahi and Sabbar A. Saleh
Department of Soil and Water-College of Agriculture-Tikrit University.

Abstract :
Sfyxvfrﬁf;: vsi This study was posed to understand the ability of remote sensing technology and GIS as a tool
grtal ANAYSIS, 45 inhance soil survey operations throughout identification of soil map units . Three space
GIS, Salahddin . - .
images taken by Thematic Mapper sensor (TM) of Landsat 7 as well as geological ,
Correspondence: topographic, and soil survey map were used as reference data . Erdas 8.6 arc GIS 9.2. were
Ammar S. Ismaeel  used as softwares . Spectral bands of highest coefficent of variation (c.v) were selected to be
Department of used for identification of band surface variation of the study area . Digital analysis of space
go'l'l and VfVate" images was carried out and supervised and unsupervised classification were also performed
Agriec%'itﬁre_ﬂkm for the study area. Results of remote sensing indicated that selected spectral bands 2,3 and 7
University of image taken during the year 2000 and bands 3,5, and 7 of images taken during the year
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2007 represent the best combination to be used in image classification for soil map units
identification purposes. However sand dunes and sand sheet units appeared to be distiguished
and isolated classes where as salt-affected , calcareous and gypsiferous soils appeared in some
cases as distiguished classes and in other cases overlaped . Results also indicated that
unsupervised classification consisted of six classes was the best choice for identification of
soil map units in this particular area .The unsupervised classification had a high capability of
preparing preliminary soil maps , and providing similar classes of those prepared by the 9 —
classes supervised classification . Results also indicated that the role of GIS software in map
correction is very important throughout over lapping similar features appeared on space image
and other maps .In addition, soil map units can be identified and drawn depending on
supervised and unsupervised classification methods which may reduce efforts and costs of soil
survey operations. Moreover data results can be stored and reused again whenever are
needed.
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Great group Great group Family Soil Series Soil Series
Pedon 1949 system Soil Survey Staff 1999 Al —agidi 1981 Soil Map of North Tikrit Project
Py Desert soil Calcigypsids @ o 121FKE Machol Serirs : Coarse
35 Loamy,hyperthermic,Family, mixed of Typic
% 8 Calciorthids.
P, Desert soil Calcigypsids 2 5 121FKE
© 2 AL- Khadrania Series : Fine Loamy
Ps Desert soil Calcigypsids :f_,:’ 8 111FKE ,hyperthermic Family, Gypsid of
55 Calcigypsiorthids.
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=22 Family, Gypsid of Typic Gypsiorthids.
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S e
S £
P7 Desert soil Calcigypsids = 2 131FKE Hatra series : Fine Loamy , hyperthermic ,
28 Family , Gypsid of Typic Gypsiorthids.
£z
Ps Desert soil Haplocalcids Medium loamy, 121FCE Sedaid Series : Fine Loamy ,
. hyperthermic Family , mixed, of
palygorskitic, cambic Gypsiorthids .
Calcarreous, hyperthermic, of
the Typic Haplocalcids
dnh Wl e a3 GLEY) an 1 ( Extremely firm) elulal Jsb o of I (4 &) dsan ) slsiysdl Cuagll e sk

sl al g Aapla (8 COEAY) (5 3ms ¢ Slsanll aeals
AL 4l G dnaed) @l dagla 8 Y )
oS5 s mal) Bl e BV (5 giae & DAY Y
Cliga ol dada W GLY) e ALl sgasll Wl Ganlls
Jia—al sl s ((Abrupt ) Aisladl cpy Caa gl 5 28 A adl)
— (Smooth ) 4,58 sy lengagd oy 4 ( Clear
3y o= oda Jie (A Ailadll gl dsa s o) el e b
W ¢ ol Y103 Jie 8 s Gang s 8 5a) cllee IS5 Y
Ot 79— Ly ALl 5 gaall il€E dadand) s 3V
) 35—= 1 5 ( Gradua) 4, ) ( Clear ) dazl
s 55 al 55 Ul ol (5 e g ) s
Al ddhie o (8 aal 5 4B ) s gl sall Clua sl
a0} LS ¢ e 5y gy Sl eUaal) 23S i) Canesy
A Gl aasll 8 Waga g Alls 3 )odal oda
O—e a3l Sl elaall o) 3 (Fibrous) &l ¢ ol ges

3 paill Al LieYl ¢ 5

(very fine) |

151

<l Al ol ddhie @ 5 @l aead ((Hue ) 3304 da 5dl)
O Alal) anh s A 3l G5 el @& e (10YR)
Lganl) 50l 4B ey Lald S 4 ) sl Gum 4n gl 03
ol gy o ganl Gualls (KI5 gine gl ) e Sl
Sl g s o ) aaslsisall Cuagl JLaly ¢ dugad
LES (S BT aaanl s Gl 5l At i gy alinal il
(Weak ) dim s SIS a8 S gl da o W W3l s e
) busidl ) (weak ) cueall gy cia gl g dadandl 3
class ) S il slasl Wl ¢ dadandl s 38U ( Moderate
(coarse ) sl JU (very fine ) las aclill o i ol s (
1Aa as e ¢ Gl pealy Lndad) caty Ladand) 3
o) 8ol e i dahs ) & S i e 3 DY)
& Ol el Jie ddad U o sall e g3 BpaS 8 DAY
Slightly ) Zoball 4Ll cl<s Gl gl W Ladaud) caas GV
i & ( Extremely hard ) 4>l 2@ W ( hard

4wl ) (Friable ) s colS s 4 ) Al 3 Ul 28




) )l @ 5 il gl A 5l 55 gal) ) A1 (4 ) B J2a

Pedon 1
Horizon  Depth(cm) Colour” Structure” Consistence” Boundary Notes
Ay 0-13 10YR5/6 (m) 10YR7/4d v.w.med.sbk s.h(d) ,firm(m) clear smooth v.few, v.fine
(B 13-26 10YR4/6(m) 10YR6/4() mod.med.sbk v.h(d) ,firm(m) clear smooth v.few, fine
Cu 26— 47 10YR4/4 (m)10YR 6 /4 (d) mod.f.sbk s.h(d) clear smooth Many Lime
Coy 47-70 10YR6/6 (d) w.c.sbk s.h(d) clear smooth
Csy 70 — 100" 10YR 4 /6 (d) w.v.C.sbk ext.h(d)
Pedon 2
A 0-14 10YR 4 /4 (moist) 10YR 6/ 4 (d) w.med.mod.sbk s.h (d) clear smooth
(B 14-25 10YR4/6 (m) mod.c.sbk v.h (d) clear smooth
Cy 25-43 10YR 6/ 4(m) Med.sbk v.h (d) clear smooth
Cyy 43 -62 10YR 6/ 4(m) mod.v.c.sbk v.h (d) clear smooth
Csy 62 — 90" 10YR 6/3(d) w.v.c.sbk ext.h (d)
Pedon 3
Ay 0-10 10YR6/4 (d) Single graine massive.c s.h.fri(m) clear smooth
(B 10-30 10YR4/6(m) 10YR6/4 (d) mod.C.sbk s.h.fri(m) clear smooth
Cu 30-45 10YR4/4 (m)10YR 6 /4 (d) Med.sbk. v.h(d).firm(m) clear smooth Excumulation of lime 30% of surface .
Cax 45— 64 10YR6/6 (d) mod.v.c.shk. v.h(d).ext.firm(m) clear smooth
Csy 64 -85 10YR4/6 (d) mod.v.c.sbk ext.h(d).v.firm(m) clear smooth Excumulation of gypsum in soil matrix.
Cay 85— 115" 10YR 4/ 6(d) mod.med.sbk h(d).v.firm(m)
Pedon 4
Aq 0-10 10YR5/4 (m) 10YR 6/ 3 (d) w.c.sbk. s.h(d).firm(m) abrupt smooth v.few, v.fine roots
(B )y 10-24 10YR7/2(d) 10YR5/4(m) Mod.v.c.angular blocky v.h(d).v.firm(m) clear smooth v.few, v.fine roots
Cuky 24 -45 10YR7/2(d)10YR6/4 (m) w.med.sbk s.h(d).v.fri(m) clear smooth
Cyy 45 - 62 10YR 7/ 3 (d) 10YR 7/ 4 (m) w.med.sbk v.h(d).h(m) clear smooth
Csy 62 -84 10YR7/3(d).10YR6/4 (m) mod.med.sbk. v.h(d).v.firm(m) gradual smooth Excumulation of gypsum in the soil matrix .
Cay 84 - 110" 10YR 7/3dry.10YR6/4 (m) mod.med.sbk. v.h(d).v.firm(m) Excumulation of gypsum in the soil matrix .
*(d)=dry (m)=moist

**v.w = very weak mod = moderate

*** 5 =glight

h = hard

ext = extremely

med = medium
fri = friable

f=fine

c =coarse sbk = subangular blocky
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*(d)=dry (m) = moist
Pedon 5
Horizon  Depth(cm) Colour Structure Consistence Boundary Notes
Ay 0-9 10YR5/6 (d) 10YR 4 /4 (m) w.v.fine.sbk loose(Puffy) abrupt smooth Excumulation of salts .
(B 9-17 10YR5/3 (m) w.fine.sbk s.h.(d) .firm (m) clear smooth Many excumulation of lime 65% of the soil
matrix .
Cu 17-35 10YR6/4 (d) w.v.c.sbk v.h (d) clear smooth Excumulation of lime + gypsum
Coy 35-58 10YR5/4 (m) mod.c.sbk v.firm(m) gradual smooth Excumulation of gypsum .
Csy 58 — 78 10YR5/4 (m) mod.v.c.sbk ext.firm(m) gradual smooth Excumulation of gypsum .
Pedon 2
A 102 - 130" 10 YR5/4 (m) mod.v.c.sbk ext.firm(m)
(B Pedon 6
1y 0-5 10YR4/6 (m).7/3(d) w.v.c.sbk v.h(d).v.firm(m) abrupt smooth v.fine . fibrous roots .
Cyy 5-17 10YR5/6 (m),10YR7/3 (d) w.med.sbk s.h(d) clear smooth
Csy 17 -33 10YR 7/3 (d) mod.med.sbk h.(d) gradual smooth Crystals of gypsum .
Pedon 3
Ay 52 - 77 10YR5/4 (d) w.c.sbk ext.h(d) gradual smooth
(B 77-107" 10YR 4 /6. (d) w.v.c.sbk ext.h(d)
Cu Pedon 7
Cx 0-5 10YR 6/ 3 (d) Plate s.h(d) abrupt smooth Few . v.fine . fibreuos roots.
Csyy 5-25 10YR6/4 (d) strong.fine.sbk s.h(d) clear smooth Few . v.fine . fibreuos roots.
Cay 25-48 10YR 6/6 (d) mod.c.sbk s.h(d) gradual smooth
Pedon 4
Ay 70-85 10YR7/3(d) w.v.c.sbk ext.h(d) clear smooth Many stones between few cm up to fifteen
in size boulders .
(B )y 85-103° 10YR 7/ 3 (d) w.v.c.sbk ext.h(d) Crystals of gypsum
Cuy 0-9 10YR5/6 (d) 10YR 4/ 4 (m) w.v.fine.sbk loose(Puffy) abrupt smooth Excumulation of salts .
Cyy 9-17 10YR5/3 (m) w.fine.sbk s.h.(d) .firm (m) clear smooth Many excumulation of lime 65% of the soil
matrix .
Csy 17-35 10YR6/4 (d) w.v.c.shk v.h (d) clear smooth Excumulation of lime + gypsum
Cay 3558 10YR5/4 (m) mod.c.sbk v.firm(m) gradual smooth Excumulation of gypsum .
**y.w=veryweak mod=moderate med=medium f=fine c=coarse sbk=subangular blocky
*** s=glight h=hard ext=extremely fri = friable
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