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Abstract

Geospatial technologies were used in the study of variability in LULC for four years 1990, 2000, 2010
and 2020 in 15 agricultural districts, located on the left bank of the Euphrates River, within the area
bounded between the cities of Ramadi and Khalidiya in Anbar Governorate, located between longitudes
43°36'22" -4315' 22" E and 33°31' 05" - 33°23' 25" N, covering an area of 18,163.5 hectares. The results
showed a large variation in the types of ground covers between 1990 and 2020. Albu-Farraj recorded a
very large decrease in its agricultural lands with an area of 567.45 hectares, offset by an increase in the
urban or built-up area of 28.84%. While it was noted that Mahoz district recorded the largest increase in
the area of the barren lands type during the study period by 30.78%. That the classification accuracy for
the LULC indicator was 100% for the types of buildings and water, while it was 83% for the agricultural
lands category, and barren lands ranked last, with an accuracy rate of 75%. That the overall accuracy of

the directed rating was 86.7%, while the Kappa Coefficient was 81.1% for this rating.
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DNL1 (i, j): First time image.

DN2 (i, j): Second time image.

C: Positive constant ranging from (0 to 255) for 8- bit image.
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(Supervised classification).
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2020 2000
Legend Map No. 3 5 25 0 5 10
. MapNems |LULC.change:during (= o —
- 1 Urban or built-up area the years of study Kilometers
I > Agricultural land Map Source |- Satellite imagery.

Ellipsoid World Geodetic System 1984.
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Horizontal Datum: World Geodetic System 1984.
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=l

IWRG
Vol. 1, Issue 2 ’ 2022 Resnljjjq::]:sngllxie:ao}:éen:es
) ol sis YA L A sllia JA1s o) ) Cilia) caliss 14 Jsaal
% |3 |3 |2 |2 |3 |3 | 3 |3 = |3 |z |3 | -
1 L ke L 3 = : :
Year LULC classes 3: ;’ } 1 3 :j E ) } 4 k| % 3’»’ 3 3
t.) J 3 ‘35 (V] i 3: 5 ’5‘ M} e ) 5| e ) 5 3 !;l
Agricultural land | 1296.18| 1129.77| 452.61| 530.01 | 780.12| 782.01 | 1387.89| 630.36 | 288.09 | 1010.16| 618.66 | 1299.33| 995.13 | 1253.70| 938.52
B— Barren land 110.43 | 13140 | 16.29| 654.66 | 143.55| 24.66 | 196.74 | 310.50 2.61 189.54 | 36.54 | 216.81 0.63 402.93 | 15.03
Urban or Built-up arg 331.29 | 189.99 | 78.30| 84.15 | 53.91| 116.10 | 188.01| 73.53 42.39 | 234.00 | 126.00 | 183.15| 148.68 | 178.20 | 151.83
Water body 21.51 4.41 4.68 0.81 4.50 6.03 7.56 1.35 12.06 11.25 0.00 1.80 34.47 19.44 6.30
Agricultural land | 1168.20| 1048.77| 419.94| 506.88 | 634.68| 678.51 | 1263.96| 499.23 | 252.54 | 992.52 | 590.76 | 1221.84| 929.52 | 1162.62| 923.85
Barren land 12150 | 85.32 | 14.31| 57258 | 181.71| 63.81 | 240.30 | 395.55 0.00 25596 | 34.11 | 209.16 6.93 41454 | 15.39
2000
Urban or Built-up arg 462.06 | 314.91 | 114.93] 190.17 | 163.98| 182.61 | 270.81 | 120.69 | 82.53 | 191.07 | 156.33 | 269.73 | 230.13 | 267.30| 170.73
Water body 7.65 6.57 2.70 0.00 1.71 3.87 5.13 0.27 10.08 5.40 0.00 0.36 12.33 9.81 1.71
2010 Agricultural land | 1156.59| 816.93 | 505.98| 563.58 | 533.79| 664.74 | 1231.02| 495.99 | 311.04 | 773.10 | 691.47 | 1410.84| 1123.29| 1351.71| 1055.52
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Barren land 251.64 | 249.30 | 14.40| 538.38 | 235.80{ 152.64 | 339.66 | 447.57 13.77 599.58 33.84 241.11 8.37 450.72 21.96
Urban or Built-up arq 338.04 | 375.57 | 27.54| 160.65 | 204.21| 104.94 | 199.71 67.59 12.42 70.74 55.71 49.05 33.03 42.48 30.60
Water body 13.14 13.77 3.96 7.02 8.28 6.48 9.81 4.59 7.92 1.53 0.18 0.09 14.22 9.36 3.60
Agricultural land | 728.73 | 931.86 | 414.00| 599.04 | 628.56| 567.27 | 1010.43| 425.88 | 252.18 | 643.86 | 649.44 | 1140.75| 911.52 | 1144.53| 832.77
Barren land 158.04 | 189.45| 30.51| 530.82 | 216.18| 111.06 | 435.33 | 491.31 29.79 634.95 81.54 367.65 71.46 457.29 58.14
2020
Urban or Built-up ar¢ 838.89 | 321.21 | 94.14| 128.70 | 124.92| 241.56 | 315.45 94.14 48.69 161.91 48.24 183.15| 163.62 | 219.87 | 185.85
Water body 33.75 13.05 13.23 11.07 12.42 8.91 18.99 441 14.49 4.23 1.98 9.54 32.31 32.58 34.92
Agricultural land | -567.45| -197.91| -38.61| 69.03 |-151.56 -214.74| -377.46| -204.48| -3591 | -366.30| 30.78 | -158.58| -83.61 | -109.17| -105.75
Change Barren land 47.61 58.05 1422 | -123.84| 72.63| 86.40 238.59 | 180.81 27.18 445.41 45.00 150.84 70.83 54.36 43.11
from
1990 -2020Urban or Built-up arg 507.60 | 131.22 | 15.84| 4455 71.01| 12546 | 127.44 20.61 6.30 -72.09 -77.76 0.00 14.94 41.67 34.02
Water body 12.24 8.64 8.55 10.26 7.92 2.88 11.43 3.06 2.43 -7.02 1.98 7.74 -2.16 13.14 28.62
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LULC classes

® Abu-Alroos

2020 51990 (ke o Auel 3l shliall Jaly LULC Cilual 4y sl caul) s ¢ (3) Jsall
Cidail) 483 e 3823 3.1

G ¢(1) A sivaa) Ll 5 4z ) @HEa) Glily s LULC <l o (Confusion Matrix) @b ¥ 48 siae L)
Sl isall o2 Caiali A8y a5 Al 5 (5) Jsaadl (A da el @l () Jsmasll &3 5 54 ¢3¢ 2 C¥alaall Gukad Ja
)il ALalal) al V) el 5 e 1) aal V) A5 783 il Lad colyall 5 41 31 7100 LULC aias’ 48 Caly g
A miiiall 4 juadl) 508l (e a2 Sl e 5 olgi e 4 LULC <l (aia L2850 30 Jlial o3 4df ,S35 775 48 3y
&8sl Of diia ) A yall dill 038 a5 7100 al 483 Jama of ) Ll il oK1 ¢ 2 30 43Ul 5 Landsat 5,8 -
Sl Jsanll i Wil 5 o A1 Lt il Clas sl e Jaail) A0S0 (e iy Las Sist ot ilas gl S0 e 6 il 5 liadl)
81,1 LS Jalaa dadh il Ly ¢ 7.86.7 4a sall alall Caviuatl] 485

Ground Truth s LULC <l (p A8Mall 1] 48 ghins

Agricultural Lan¢ Barren land Jrban or Built-up an Water body| Total (User)
Agricultural Land 10 1 1 0 12
Barren land 2 6 0 0 8
Urban or Built-up area 0 0 7 0 7
Water body 0 0 0 3 3
Total (Producer) 12 7 8 3 30
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Ground Truth s LULC :5 Jsaall

LULC Classes % of Accuracy
c Agricultural Land 83.3
K Barren land 75
g Urban or Built-up area 100
§ Water body 100
o Agricultural Land 83.3
% Barren land 85.7
; Urban or Built-up area 87.5
3
§ Water body 100
<
Overall Accuracy 86.7
Kappa Coefficient ( T) 81.1

Al Clas ol i LS Jlss 8 ils o Al Hall eda A desdind) ) seall (2 30) Sl el 48y (i (S5 al-2

i) 8 agal i saai Cuial A jall dilaie Jlad A LasY sl (g 1) dadail aladind e e ) el gaanii 2
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