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Abstract 
Urban spraw1 is one of the main problems that led to the reduction of the limited fertile land in the Nile 

Delta in Egypt. The total area of the study area is 118685.81 ha. The purpose of this study was to estimate the 

changes in Agriculture are a due to urban sprawl in Kafr El-Sheikh Governorate, Egypt. It is delimited by 

latitudes 30°57′00′′ 31°29′00′′N and longitudes 30°35′00′′ 31°05′00′′E. Software’s (ENVI 5.1) have been used 

for processing and analyzing remote sensing data.  Satellite data monitoring of land use –land cover changes in 

the study area. Three periods have been set in the studied area in 1981, 2001 and 2021, to study the agricultural 

area and urban sprawl. This study was carried out over three periods. The first case from 1981 to 2001, the 

urban increase in 2001 was greater than in 1981 by 2630 ha. The area cultivated during that period decreased by 

2734.9 ha. The second case from 2001 to 2021.The urban increase in 2021 was greater than in 2001 by 1048.8 

ha. The area cultivated during that period decreased by 1048.8 ha. The third case from 1981 to 2021,  The  urban 

increase in 2021 was greater than in 2001 by 3783.7 ha. The area cultivated during that period decreased by 

3783.7ha. 
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Introduction  

 

Egypt's agriculture is the core of the national 

economy and the soils  in the Nile Delta is most 

suitable for Egyptian agriculture. Only 

approximately 4% of Egypt’s total area are 

agricultural land. The remaining 96% of the land is 

arid desert. Seen from this perspective, the need for 

reclamation of the desert appears inevitable in light 

of continuing population growth and increasing 

congestion in the long-settled lands in the Nile valley 

and the delta (Hamdi and Abdelhafez, 2001). 

Arable land in the Nile Delta is 1.85 million hectares 

that represent 51.2% of the total cultivated land, and 

73.3% of the old fertile alluvial soils in Egypt. This 

region houses half of Egypt’s inhabitants and about 

two thirds of the agricultural activities (Mohamed, 

2017a).The government   also aims to transfer the 

driving force of agricultural land away from the old 

and high-yielding agricultural land in the Nile Delta 

through effective horizontal urban expansion and the 

reclamation of more desert areas and land near the 

edge of the Nile Delta. ( Bella, 2014). 

In Egypt, the management of different natural 

resources (land and water) is necessary to maintain 

food supply and achieve the sustainability of 

agricultural development; however, unfortunately, 

natural resources are under severe pressure from 

increasing population and continuing land 

degradation (El-Baroudy et al., 2011). 

Change detection has become the main 

application of remote sensing data. Satellite remote 

sensing is a potentially powerful means to monitor 

land use changes with high time resolution and at a 

lower cost than using traditional methods (Jensen, 

1983; Martin, 1986; Martin and Howarth, 1989 

and El-Raey et al., 1995). Land degradation and 

urban expansion are the most common problems that 

threaten ongoing agricultural activities and prohibit 

further reclamation expansion (AMohamed E.S et 

al., 2011; and Mohamed et al., 2013).Urban growth 

has led to changes in land use /land cover in many 

parts of the world, especially in developing countries. 

Egypt’s unprecedented population growth coupled 

with unplanned development activities has led to the 

destruction of agricultural land. Change detection is 

the process of identifying differences in states by 

observing objects or phenomena remotely at different 

times. The changes caused by human forces are the 

result of humans changing the environment (Pilon et 

al., 1988).Land degradation (LD) is a temporary or 

permanent decline in the productive capacity and 

quality of land, leading to a decline in its ecological 

and economic functions. This is one of the biggest 

challenges in the world, especially for developing 

countries in Asia and Africa (Mahala, 

2017).Because human activities exaggerate natural 

events, land degradation is often described as a 

significant decline in the biological productivity of 

the land system (Johnson and Lewis 2007).Land 

degradation is not only one of the most serious 

environmental problems in the world, but also one of 

the major social and economic problems. Food and 

energy security (Reed et al., 2011), land 

desertification (Salih et al., 2017. Liu et al., 2008),  

sustainable  socio-economic system development and 

human living environment (Winslow et al., 2011).  

Land degradation has become one of the biggest 

challenges facing mankind in the world today 

(VelmourouganeandBlaise, 2017). 
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The aim of this study is to identify the change 

in the cultivated area and the urban sprawl on 

agricultural lands during different time periods in 

Kafr El-Sheikh Governorate by using remote sensing 

and GIS techniques. 

 

Materials And Methods  

 

Location of the study area 

The investigated area is located south of Lake 

Burullus in Kafr El-Shikh and extends to Kafr El-

Shikh down administrative border. It is delimited by 

latitudes 30°57′00′′ 31°29′00′′N and longitudes 

30°35′00′′ 31°05′00′′E (Fig. 1). The total area of the 

study area is 118685.81 ha.The location is located at 

a height of around 1- 15 metres above sea level.  It 

has a semi-arid climate with an annual rainfall of 100 

mm on average. The area's highest daily 

evapotranspiration is 4.5 mm, while the mean annual 

maximum and minimum temperatures are 27.6 and 

15.2 degrees Celsius, respectively. 

The detection of land cover/use change in study area 

1981 to 2021 was evaluated through the specification 

of a multi-time classification joint model. 

 
Fig. 1.Location map of the study area. 

 

 

Data collection 

 

Three different types of Landsat imagery (Landsat-

TM, Landsat-ETM and Landsat-OLI TIRS) are 

obtained from the USGS earth explorer website 

through ENVI version 5.1 and ArcGIS version 10.2. 

The Landsat-TM image consists of seven spectral 

bands with wavelengths from 0.45 m to 2.35 m. The 

spatial resolution of band 1 to band 5 and band 7 is 

30 m, while the spatial resolution of band 6 (thermal 

infrared) is 120 m. Landsat-ETM consists of 8 bands 

with wavelengths ranging from 0.45 m to 2.35 m. 

The spatial resolution of bands 1, 2, 3, 4, 5, and 7 is 

30, while bands 6 and 8 are 60 and 15 m, 

respectively. Land sat OLI TIRS TIRS consists of 11 

bands with a spatial resolution of 30 m in bands 1-7, 

band 9 has a spatial resolution of 30 m, bands 10 and 

11 (thermal bands) (TIRS) have 100 m, and band 8 

The (panchromatic) spatial resolution is 15 m. In 

order to achieve the research goals, images of three 

different dates in 1981, 2001 and 2021 were used. 

 

Post classification change detection 
The images were classified from three time periods 

(1981, 2001, and 2021) and then compared and 

detected. Use support vector machine technology to 

classify each date of the image. Export the classified 

images to ArcGIS 10.2 software for vectorization, 

calculation, and area comparison between different 

dates to identify various changes in land use/land 

cover increase or decrease. The applied framework 

of methodology is presented in Figure 2 
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Fig.2: Framework of applied methodology 

 

 

RESULTS AND DISCUSSION 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Land use/land cover change detection in the study 

area.  

The obtained classification images, after 

preprocessing and supervised classification, indicate 

different land use and land cover patterns in the study 

area. From 1981 to 2021, changes in different land 

use/land cover types in the study area increased and 

decreased with changes in different activities such as 

urban expansion. The main impact of human 

activities on land degradation in the survey area is 

urban expansion. The results show that all land use 

and land cover types change regularly. 

Change detection Land use/land cover during the 

survey period from 1981 to 2001.Urban growth 

caused serious losses of agricultural land in Egypt 

(Hegazy and Kaloop, 2015) Fig.3 show image of 

Land sat- TM acquired in 1981 and image of Landsat 

-ETM+ in 2001 .Urban expansion In the study area 

during 1981 to 2001 was considerable .The impact of 

this urban expansion land was evaluated, and the 

statistical data are illustrate table (1) and fig (4). 

Urban area increased from being 4507.2 ha in 1981 

to 7242.10 ha in 2001 increasing by 2630 ha. 

Agricultural area decreased from being 103496.6 ha 

in 1981 to 100761.7 ha in 2001 decreasing by 2734.9 

ha. 

 

 

Table1. Changes in the areas of different soils and urban in the study area in 1981 and 2001 

Change Detection 

Landsat "TM"       

1981 

Landsat "ETM"       

2001 

Landsat "OLI"       

2021 

Clip by using polygon for the study 

area. 

Clip by using polygon for the study 

area. 

Clip by using polygon for the 

study area. 

NDVI NDVI NDVI 

Masking vegetation 

values 

Masking vegetation 

values 

Masking vegetation 

values 

Remove part of lake Remove part of lake 
Remove part of lake 

Post-classification (Recoding) 

 

Post-classification (Recoding) 

 

Post-classification (Recoding) 

Change Detection 
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Land type 
Totalareain1981 

(ha.) 

Totalareain2001 

(ha.) 

Change area 

(ha.) 

Agriculture 103496.6 100761.7 -2734.9 

Urban 4507.2 7242.10 +2734.9 

Water bondes 10682.01 10682.01 00 

Total area 118685.81 118685.81 00 

 

  

Fig.3 .Landuse/landcover classes in year of 1981and 2001 in the studied area. 
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Fig.4. Change detection in agriculture land and urban area during the 1981–2001 in the study area 

 

Change detection the land use/land cover in the 

study area from 2001 to 2021 

    The changes in different characteristics of the 

survey area from 2013 to 2019 increased or 

decreased as cities occupied cultivated land and other 

activities. Figure 5 show maps of land use/ land 

cover of Land sat- ETM+ acquired in 2001and image 

of Land sat-OLI in 2021. Area of agriculture land 

decreased during the period of 2001to 2021. In 2001 

the area was cultivated 100761.7 ha while in 2021 

the cultivated area became99712.9 ha a decrease of 

1048.8 ha. The area of   urban   land  7242.10  ha in 

2001and become 8290.9 ha in 2021 increased by 

1048.8 ha. Table (2) and Figure (6) show the change 

during the period of 2001–2021 in study area. 

 

 

Table 2.  Changes in the areas of different soils and urban in study area in 2001 and 2021. 

Land type 
Totalareain2001 

(ha.) 

Totalareain2021 

(ha.) 

Change area 

(ha.) 

Agriculture 100761.7 99712.9 -1048.8 

Urban 7242.10 8290.9 +1048.8 

Water bondes 10682.01 10682.01 00 

Total area 118685.81 118685.81 00 
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Fig.5 .Land use/land cover classes in year of 2001and 2021 in the studied area 

 

 

 

Fig.6. Change detection in agriculture land and urban area during the 2001–2021 in study area 

 

Change detection the land use/land cover in the 

study area from 1981 to 2021 

Figure 7 show maps of land use/ land cover of Land 

sat- TM acquired in 1981 and image of Land sat-OLI 

in 2021. Area of agriculture land decreasing during 

the period of 1981 to 2021. In 1981the 103496.6 ha 

become 99712.9 ha in 2021 decreasing by 3783.7ha. 

The area of urban land was 4507.2 ha in 1981 and 

become 8290.9 ha in 2021 increasing by 3783.7 ha. 

Table 3 and Figure 8 show the change during the 

period of 1981 –2021 in the study area 
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Table 3. Changes in the areas of different soils and urban areas in the study area in 1981 and 2021 

Land type Totalareain1981 

(ha) 

Totalareain2021 

(ha) 

Change area 

(ha) 

Agriculture 103496.6 99712.9 -3783.7 

Urban 4507.2 8290.9 +3783.7 

Water bondes 10682.01 10682.01 00 

Totalarea 118685.81 118685.81 00 

 

  

 

Fig. 7 . Land use /land cover classes  in  year of 1981and 2021 in the studied area. 

 

 

 

Fig.8. Change detection in land cover and urban area during the 1981 –2021 in the study area 
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Conclusion 
    Urban spraw1 is one of the main problems that led 

to the reduction of the limited fertile land in the Nile 

Delta in Egypt. Remote sensing and GIS are effective 

tools to map and analyze urban sprawl using three 

Landsat images (Landsat-TM acquired in 1981, 

Landsat-ETM+ acquired in 2001 and Landsat-OLI 

acquired in 2021). This study was carried out over 

three periods. The first case from 1981 to 2001, 

urban area increased from being 4507.2 ha in 1981 to 

7242.10 ha in 2001 increasing by 2630 ha. 

Agricultural area decreased from being 103496.6 ha 

in 1981 to 100761.7 ha in 2001 decreasing by 2734.9 

ha. The second case from 2001 to 2021, in 2001 the 

area was cultivated 100761.7 ha While in 2021 the 

cultivated area became 99712.9 ha a decrease of 

1048.8 ha. The area of urban land 7242.10 ha in 2001 

and become 8290.9 ha in 2021 increased by 1048.8 

ha. The third case from 1981 to 2021, in 1981the 

103496.6 ha become 99712.9 ha in 2021 decreasing 

by 3783.7ha. The area of urban land was 4507.2 ha 

in 1981 and become 8290.9 ha in 2021 increasing by 

3783.7 ha. 

 

References 

 

Bella,L.M. 2014.Dramatic loss of agricultural land 

due to urban expansion threatens food security in 

the Nile Delta, Egypt.  Remote  sensing .11 (3), 

332. 

El Baroudy, A. and El Baroudy, 

A.2011.Monitoring Land Degradation Using 

Remote Sensing and GIS Techniques in an Area 

of the Middle Nile Delta, Egypt.Catena., 87:201–

208. 

El-Raey, M., Nasr, S.,  El-Hattab, M. and Frihy, 

O.1995 . Change detection of Rosetta promontory 

over the last forty years. International Journal.  

Remote Sensing., 16: 825–834. 

Hamdi .H and Abdelhafez. S. 2001.“Agriculture 

and soil survey in Egypt,” in Soil Resources of 

Southern and Eastern Mediterranean   Countries 

, Ed. by P. Zdruli et al. (Centre International de 

Hautes Etudes AgronomiquesMediterraneennes,  

Bari, 2001), pp. 111–125.http://om. 

ciheam.org/om/pdf/b34/01002089.pdf. 

Hegazy, I.R.  and Kaloop , M.R. 2015.Monitoring 

Urban Growth and Land Use Change Detection 

with GIS and Remote Sensing Techniques in 

Daqahlia Governorate Egypt. International 

Journal of Sustainable Built Environment, 4, 117-

124. https://doi.org/10.1016/j.ijsbe.2015.02.005 

Jensen, J.R. 1983.Urban/suburban land-use   

analysis. In: Colwell, R.N. (Ed.),In: Manual of 

Remote Sensing, 2. American Society of 

Photogrammetry, Falls Church, Virginia, USA, 

pp. 1571–1666. 

Johnson  , D.L. and Lewis L.A. 2007. Land 

degradation: creation and destruction. Rowman  

and  Littlefield, Lanham, DM, Boulder, New 

York, Toronto, Oxford. 

Liu, Y.;Wang, J. and Deng, X. 2008.Rocky land 

desertification and its driving forces in the karst 

areas of rural Guangxi, Southwest China. Journal. 

Mt. Science., 5, 350–357.  

Mahala,  A. 2017. Processes and status of land 

degradation in a plateau fringe region of tropical 

environment. Environ. Process.4, 663-682. 

Martin, L.R.G. and Howarth, P.J.1989. Change 

detection accuracy assessment using SPOT 

multispectral imagery of the rural–urban fringe. 

Remote Sensing Environ.,30: 55–66. 

Martin, L.R.G.1986. Change detection in the urban 

fringe emphazing land sat satellite imagery. Plan 

Canada 26, 182–190. 

Mohamed , N.N. 2017a.Land degradation in the 

Nile Delta. In: Negm, A.M. (Ed.), The Nile Delta. 

Springer International Publishing, Cham, pp. 235-

264. 

Mohamed.E.S.,Schu , B. and Belal, A. 2013. 
“Assessment of environmental hazards in the 

northwestern coast of Egypt using Remote 

Sensing and GIS,” Egypt. Journal. Remote 

Sensing.Space Science., 16: 219–229. 

Mohamed  E. S., Morgun E. G. and Kovda I. 

V.2011 . Assessment of soil degradation in the 

eastern part of the Nile Delta // Moscow 

UniversitySoil Science Bulletin, 66 (3 ): 86–92. 

Pilon, P.G., Howarth, P.J. and Bullock, 

R.A.1988.An enhanced classification approach to 

change detection in semi-arid environments. 

Photogramm. Eng. Remote Sensing., 54: 1709–

1716. 

Reed, M.S.; Buenemann, M.; Atlhopheng, J.; 

Akhtar-Schuster, M.; Bachmann, F.; Bastin, 

G.; Bigas, H.;Chanda, R.; Dougill, 

A.J.andEssahli, W.2011. Cross-scale monitoring 

and assessment of land degradation and 

sustainable land management: A methodological 

framework forknowledge management. Land 

Degrad. Dev., 22: 261–271.  

Salih, A.; Ganawa, E. and Elmahl, A. 

2017.Spectral mixture analysis (SMA) and 

change vector analysis (CVA) methodsfor 

monitoring and mappingland 

degradation/desertification in arid and semiarid 

areas (Sudan),using Land satimagery. Egypt. 

Journal. Remote Sensing. Space Science.,20: 

S21–S29. 

Velmourougane, K. andBlaise, D. 2017. Soil 

Health, Crop Productivity and    Sustainability   

Challenges . Sustain. Chall.Agro food Sector,21: 

509–531. 

Winslow, M.; Akhtar-Schuster, M.; Martius, C.; 

Stringer, L.; Thomas, R. and 

Vogt,J.2011.Special Issue on Understanding Dry 

land Degradation Trends. Land Degrad. Dev., 22: 

145–312.  

 



Change detection of urban sprawl of some areas in Kafr El-Sheikh Governorate, Egypt.             947 

Annals of Agric. Sci., Moshtohor, Vol. 60 (3) 2022 

 
 محافظو كفر الشيخ ,مصرفى الكشف عن التغيرات فى الزحف العطرانى فى بعض الطظاطق 

  , إبراهيم محمد السيد, محمد عبد الرحطن السيد عبدالرحطن وفاء سطير حسن إبراهيم , هبو شهقي عبد الله راشد
 مصر-جامعة بظيا – ةكمية الزراع–والطياه قسم الأراضي -1

 مصر–القاىره –الييئو القهميو لإستشعار عن بعد وعمهم الفضاء -2
 

دير يعد الزحف العسراني أحد السذاكل الرئيدو التى تؤدى إلى الحد من الأراضى الخربو  فى دلتا الشيل فى مرر.والغرض من ىذه الدراسة ىه تق
لزحف  العسرانى فى محافظة كفر الذيخ ,مرر. ولسعالجة وتحميل بيانات الإستذعار عن بعد تم استخدام برنامج التغيرات فى الزراعة نتيجة ا

ENVI 5.1  مات الأراضى وتغيرات الغطاء الشباتى فى مشطقة الدراسو . وتم تحديد ثلاث فترات فى مشطقة اخدت. ومراقبة الأقسار الرشاعيو فى إس
 1891لدراسة السداحو السشزرعو والزحف العسرانى.وأجريت ىذه الدراسو عمى ثلاث فترات الحالة الأولى من  2021و 2001و 1891الدراسو عام 

ىكتارا .وإنخفزت السداحة السشزرعو خلال  2330بسقدار  1891أكبر مسا كانت عميو فى عام  2001وكانت الزياده العسرانيو فى عام 2001إلى 
أكبر مسا كانت عميو فى  2021وكانت الزياده العسرانيو فى عام  2021إلى عام  2001حالو الثانيو من عام ىكتار.وال 2.34.8تمك الفتره بسقدار

إلى عام  1891.أما الحالو الثالثو من عام 1049.9ىكتارا.وإنخفزت السداحو السشزرعة خلال تمك الفتره بسقدار 1049.9بسقدار 2001عام 
ىكتار.وإنخفزت السداحو السشزرعو  ..3.93بسقدار  1891أكبر مسا كانت عميو فى عام  2021م ,فقد كانت الزياده العسرانيو فى  عا2021

 ىكتار.    ..3.93خلال تمك الفتره بسقدار
 

 


