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Spatial analysis of urban expansions and its impact on the change
of the agricultural land area in Markaz Damanhour Using spectral
indexes and spatial simulation models

Dr. Hossam El-din Hamdi Mazen
Doctor of Human Geography, Faculty of Arts, Damanhour University

ABSTRACT
This study aims to show the geographical distribution of urban expansion and the

consequent change in the area of agricultural lands in Markaz Damanhour, with an
explanation of the spatial differences of these changes at the level of local units in the
study area, and to highlight the most important factors that affected this change and
its implications. The study also used spatial simulation models to predict the future of
these changes depending on the dynamics of this change in the past and present. In
order to reach these goals, the study followed a methodology that relied on the spatial
and applied analysis approach, and the objective and historical entry, using field work
and a number of statistical and cartographic methods, geographic information systems

and remote sensing techniques. The study reached several results, including:

— The area of urban expansion increased to 32,816 acres during the period (1990
2020), Urban changes and erosion of agricultural lands in in Markaz Damanhour
were affected by a number of factors, the most important of which are: population
increase, increased demand in the real estate market, fragmentation of agricultural
holdings, and extension of the road network. In addition to the emergence of a
number of effects that resulted from urban growth and the erosion of agricultural
land area, the most important of which are: a decrease in the average per capita
share of agricultural land, a decline in the volume of agricultural labor, an increase
in the price of land, and random growth of urbanization.

— The study expects an urban increase of 9,933.5 acres during the period (2020-
2030), corresponding to erosion in the area of agricultural land by 10,359 acres,

based on the LCM spatial simulation model.

Keywords: urban sprawl, spectral indicators, spatial simulation, cellular automata,

GIS, remote sensing.
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Loiall laliall (e adll 5l Cramer's V. Jalas 4a 1(1) Gale

['A Test and Selection of Site and Driver Variables

2
=

Evaluate:  |Dis_To_Buitup
Cover Class : Cramer's V PValue :
Test Explanatory Power I Overall V 0.6108 0.0000
Agri 0.6108 0.0000
Add to Model | [Bu 0.6108 0.0000

Lyl Gyhall e udl) il Cramer's V (Jales dad 1(V) Gale

A Test and Selection of Site and Driver Variables

2|
=

Evaluate : IDis_To_R oads
Cover Class : Cramer's V : P Value :
Test Explanatory Power I Overall V 0.229 0.0000
Agn 0.2293 0.0000
Add to Model | [But 0.2293 0.0000

Dsgied S an duihpeall ilyuaill Transition Probability dlasill juall ddssas :(A) (3ol

cursor position: 1,7

D:\work22\Damnhour_2050_transition_probabilities.txt [ B S|
| File Edt Tools Help
Given : Probability of changing to : A‘
Agricultural Land Builtup Area
Agricultural Land 0.5895 0.4105
Builtup Area 0.2381 0.7619 8

~
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(Cramer's V — Kappa Index of Agreement) (slalaal Ldgaal) ooall :(3) Gale

Cross-tabulation of All 2020 (columns) against landcov_predict 2030 (rows)

-9999 1 2 Total
0 | 30138 13 13 | 30164
1] 0 12456 0 | 12456
2 | 0 8674 17731 | 26405
Total | 30138 21143 17744 | 69025
Chi Square = 96224.10938
df = 4
P-Level = 0.0000
Cramer's V = 0.8349

Proportional Crosstabulation

-9999 1 2 Total

0 | 0.4366 0.0002 0.0002 | 0.4370

1] 0.0000 0.1805 0.0000 | 0.1805

2 | 0.0000 0.1257 0.2569 | 0.3825
Total | 0.4366 0.3063 0.2571 | 1.0000

Using landcov_predict 2030 as the reference image...

Category KIA
0 0.0000
1 1.0000
2 0.7578

Using All_2020 as the reference image...

Category KIA

-9999 0.0000

1 0.4987

2 0.9988
Overall Kappa 0.7488
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