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Figure 1: The location of the study area within Iraq
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Table 1: Soil Texture Index — Classes, Descriptions, and Ranges of Values

Index Texture Description Class
1 CL¢LS¢SL«SCL«L Good 1
1.2 SiL SiCL<SC Moderate 2
1.6 SiC¢ C<Si Poor 3
2 S Very poor 4
Table 2: Land Slope Index — Classes, Descriptions, and Ranges of Value
Index Slope (%) Description Class
1 <6 Very gentle to flat 1
1.2 6-18 Gentle 2
1.5 18-35 Steep 3
2 > 35 Very steep 4
Table 3: Soil Depth Index — Classes, Descriptions, and Ranges of Values
Index Depth (cm) Description Class
1 >75 Deep 1
2 30-75 Moderate 2
3 15-30 Shallow 3
4 <15 Very shallow 4




Table 4: Soil Drainage Index — Classes, Descriptions, and Ranges of Values

J..a-;vc.b-

Index Description Class
1 well drained 1
1.2 Imperfectly drained 2
2 Poorly drained 3
Table 5: Soil Salinity Index — Classes, Descriptions, and Ranges of Values
Index ECe (dS/m) Description Class
1 <4 Very low 1
1.2 8-4 Low 2
1.4 16-8 Moderate 3
1.6 25-16 High 4
18 >25 Very high 5
Table 6: Organic Matter Index — Classes, Descriptions, and Ranges of Values
Index OM (%) Description Class
1 >3 Very high 1
1.2 2-3 High 2
15 1-2 Moderate 3
1.7 0.5-1 Low 4
2 <05 Very low 5

Table 7: Soil Quality Index (SQI) — Classes, Descriptions, and Ranges of Values

Range Description Class

<113 high quality 1
1.45-1.13 moderate quality 2

> 1.46 low quality 3

Vegetation Quality Index(VQI) 3l sleall ey >

59 11 (10 9 (8 Jgladt (3 e LSy e 256 Slisigey plas e Wl e Ol (3 dazn
1(3) 2 Aslal) e BL) cla) Be Js Cialy Ol

VQI = (Plant cover * Erosion protection * Drought resistance)/® ... 3

1013
Al akerd) s 203 :Plant cover
A s a3 :Erosion protection
Slad) alie s 203 :Drought resistance

slasll |3 e alai o Loy Ll by s olss ) slesYU a5l abadl aus Plant cover ol o9
H(4) 2 Al 2 LS Lemles ) 3 Wb 2Ll e L)

area of vegetation cover
% plant cover = - - — x 100 T
area of soil mapping unit

283 Bl ol cn el adl kE 30,1 ol el SSesy) s NDVI s sl &
ol [14] Saheb 24 435 .(0.1-0) e 2ol Lsdt o 3 NDVI aas o [9] Holben ci Ls™ sl



el LY Al B os deladl ol el gais
£ 3}  r P oAb fam

Joo sl Y L gl eladdl 3 aed B 2 0.2 - 0.1 e ol &) ol 3 el Va1 2
b a3 Al dibie Logasg Gty Cob o Blall 4 jean Lo U BLoYL GLA) Gy b lie sy dadl L
1110 9 (8 Jylidi 3 LsTaSyally amlll oL Y1 e g WsVy aslad) jae 3Lo)

Table 8: Vegetation Cover Index — Classes, Descriptions, and Ranges of Values

Index Plant cover (%) Description Class
1 > 40 High 1
1.8 10-40 Low 2
2 <10 Very low 3

Table 9: Erosion Index — Classes, Descriptions, and Ranges of Values

Index Vegetation type Description Class
1 |Evergreen perennial agricultural crops (olives) High 1
1.2 | orchards).Deciduous perennial agricultural crops (almonds Moderate high 2
1.4 | annual grasslands.Annual agricultural crops (cereals) Moderate 3
1.6 | saline lands.Bare lands Low 4

Table 10: Drought Resistance Index — Classes, Descriptions, and Ranges of Values

Index Types of vegetation Description Class
1 olives. deciduous.Conifer s Very high 1
1.2 | orchard). almonds<Perennial agricultural trees (vines High 2
1.4 | Perennial grasslands Moderate 3
1.6 | annual grasslands<Annual agricultural crops Low 4
1.8 | saline lands.Bare lands Very low 5

Table 11: Vegetation Quality Index — Classes, Descriptions, and Ranges of Value

Index | Types of vegetation Description Class
1 [Conifer s. deciduous, olives Very high 1
1.2 |Perennial agricultural trees (vines. almonds. orchard) High 2
1.4 |Perennial grasslands Moderate 3
1.6 |Annual agricultural crops. annual grasslands Low 4
1.8 |Bare lands. saline lands Very low 5
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Table 12: Rainfall Index — Classes, Descriptions, and Ranges of Values

Index Rainfall (mm) Class
1 > 650 1
2 280-650 2
3 <280 3
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Table 13: Drought Index — Classes, Descriptions, and Ranges of Values

Index BGI Class
1 <50 1
1.1 75-50 2
1.2 100-75 3
1.4 125-100 4
1.8 150-125 5
2 > 150 6
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Table 14: Environmentally Sensitive to Desertification Classes and Corresponding
Indicator Ranges

Type Subtype ESAa
C3 >1.53
Critical c2 1.42-1.53
C1 1.38-1.41
F3 1.33-1.37
Fragile F2 1.27-1.32
F1 1.23-1.26
Potential P 1.17-1.22
Non affected N <1.17
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Table 15: Temporal Variation in Areas and Percentages of Primary and Secondary
Classes of the Environmentally Sensitive Areas to Desertification Index for
the Years 2005, 2015, and 2025 in the Study Area

Type Sub 2005 2015 2025
type Area Ha. % Area Ha. % Area Ha. %
C3 35335.83 62.32 33827.60 59.66 33056.47 58.30
Critical C2 19357.60 34.14 17985.44 31.72 17191.63 30.32
Cl 935.56 1.65 1655.66 2.92 2001.53 3.53
F3 0.00 0.00 975.25 1.72 1134.01 2.00
Fragile F2 0.00 0.00 680.41 1.20 1105.66 1.95
F1 510.31 0.90 623.71 1.10 1020.61 1.80
Potential P 561.34 0.99 952.57 1.68 1190.71 2.10
Non affected N 0.00 0.00 0.00 0.00 0.00 0.00
Sam 56700.63 100.00 56700.63 100.00 56700.63 100.00
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Figure 2: Map of the Environmentally Sensitive Areas to Desertification Index (EASa) for the
year 2005 in the study area

43“39°00"E 43"48'00"E 4357 00"E

0N
IFE0N

= =
2 =
A =
- Logeond -
= 3. =
? ESAR2ZOOS .B
= | JE 2‘_‘
g . Lanl
R Al LeS o x5 s 7.5 10
0 Study uren ——  Crm— 1
S —
42°39°00%E M3°48'00"E “43°57°00"E

Figure 3: Map of the Environmentally Sensitive Areas to Desertification Index (EASa) for the
year 2015 in the study area
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Figure 4: Map of the Environmentally Sensitive Areas to Desertification Index (EASa)
for the year 2025 in the study area
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Figure 5: Soil Quality Index (SQI) Map for the Year 2005 in the Study Area
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Figure 6: Soil Quality Index (SQI) Map for the Year 2015 in the Study Area
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Figure 7: Soil Quality Index (SQI) Map for the Year 2025 in the Study Area
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Table 16: Temporal Variation in Area of Vegetation Cover Index Classes for the Years
2005, 2015, and 2025 in the Study Area

cl 2005 2015 2025 3,4
ass
Area Ha. % Area Ha. % Area Ha. % Area Ha. %
High 2976.78 5.25 9400.96 | 16.58 | 33198.22 | 58.55 -39622.4 -69.88
Moderate 0 0 0 0 0 0 0 0
Low 53723.85 | 94.75 | 47299.67 | 83.42 23502.41 41.45 -17078.23 -30.12
SUM. 56700.63 100 56700.63 100 56700.63 100 -56700.63 -100
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Figure 8: Vegetation Quality Index (VQI) Map for the Year 2005 in the Study Area
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Figure 9: Vegetation Quality Index (VQI) Map for the Year 2015 in the Study Area
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Figurel0: Vegetation Quality Index (VQI) Map for the Year 2025 in the Study Area
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Table 17: Areas and Percentages of Climate Quality Classes for the Years 2005, 2015,
and 2025 in the Study Area

Class 2005 2015 2025
AreaHa. | % AreaHa. | % AreaHa. | %
cal
High 0 0 0 0 0 0
Moderate 0 0 0 0 0 0
Low 56700.63 100 56700.63 100 56700.63 100
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ABSTRACT

The study area is classified as an arid environment with high sensitivity to
desertification, characterized by low annual rainfall and prolonged periods of high
temperatures. These conditions have led to the degradation of ecological balance and
disruption of the relationships among ecosystem components, resulting in noticeable
deterioration in soil properties particularly structure and fertility—as well as a decline
in vegetation cover density and diversity. The area was selected for its geographical
significance within Iraq, as it is located between longitudes (33°18'00" — 33°00'00")
East and latitudes (44°57'00" — 43°39'00") North, covering a total area of 56,700.63
hectares.

The study applied the spectral index to evaluate changes in desertification
severity over three time periods (2005, 2015, and 2025), with the aim of analyzing the
dynamics of land degradation.

The results indicated an increase in the "low-critical” class area by 3.53%,
while the "moderate-critical” and "high-critical” classes decreased by 30.32% and
58.3%, respectively. In contrast, the fragile classes (F1, F2, F3) showed an expansion
in area. Additionally, the "potential degradation” class (P) recorded a 2.10% increase
in 2025 compared to previous years, indicating a continuing intensification of
desertification in the region.

Keywords: Land Degradation, Environmental Sensitive Areas to desertification, Temporal Variation.
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