
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

﴿ ﴾ 

 

 عشيبة& مازن الدوار كفر لمدينة الحضري/الريفي بالهامش  السطح حرارة درجة تطور في وأثره العمراني للنمو الجغرافي التحليل

تطور درجة حرارة السطح   ف وأثره    العمراني للنمو    غراف التحليل ال 
 لمدينة كفر الدوار   الهامش الريفي/الحضري ب   

 ** د. حسام الدين حمدي مازن&  *د. سعيد رجب حسن عشيبة

- 

- 

- 

- 

- 

 

     

      
 



 

﴿ ﴾ 

 

 

(2735- 5551) (2536-9687)  

Geographical analysis of urban growth and its impact on land surface 

temperature in the rural-urban fringe of Kafr El Dawar Town 

ABSTRACT 

This study highlights the impact of urban growth on the development of the Land 

Surface Temperature within the rural-urban fringe - defined by the study as the area 

between the cordon of Kafr El-Dawar town and its urban area - and the resulting 

development of heat Island within this area. The study relied on the spatial analysis 

approach, using a number of methods represented by geographic information systems 

software, remote sensing and geostatistical analysis, which were used directly to extract 

surface temperatures within the rural-urban fringe of Kafr El-Dawar town, in addition to 

a group of cartographic and statistical methods used to display the data. The study 

concluded with a number of results, the most prominent of which are: 

 The area of built-up land has been increasing at the expense of other land use 

categories, reaching 135.3 acres in 1994, then increasing to 746.5 acres in 2008, and 

then to 1912.1 acres in 2022. 

 The results of the Geostatistical analysis reflected a relative density of urban growth 

sites in the study area, in addition to clustered distribution pattern. 

 The urban area plays a significant role in selecting new locations for urban 

expansion, to take advantage of the services available within the town's urban area. 

In addition, proximity to the urban area increases the chance that these locations will 

later become part of the urban area. 

 The southeast direction occupies one-third of the urban area within the rural/urban 

fringe of the town. 

 Increase in Land surface temperature and spread of the area of Urban heat islands, 

followed by urban expansion throughout the study area. 

Keywords: Urban growth, Land surface temperature, Heat islands, Microclimate, 

Rural-urban fringe, GIS, Remote Sensing. 
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ا:  
ا
 النمو العمراني لمواضع    المكاني/الإحصائي التحليل  ثاني

 
باستخدام تحديل   Point Shapefileحُولت المناةق التي تغيرت إلى كتدة مبنية من ةبقة مساحية لتصبح ميب ةيل نقةي  -1

Feature to Point   لإجراء التحديل الجيوإحصائي عديها 
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 Average Nearest Neighbor (ANN): الأررب  الجار تحديل باستخدام المكاني  التوزيع  نمة -2
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الهامش الريفي/الحضري ب   العمراني اتجاهات النمو  :  لث
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:ومقداره العمراني النمو اتجاه -1
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يعُتبر النمو منخفض السمرعة إما ما تراوحت  و(،  0,28 ، أرل من 0ممير المؤممر عدى توسمع بةذ إما ما كانت ريمتت تتراوي بين )ي -1

(، إلا 1,05  ، أرل من 0,59متوسمة السمرعة عندما تتباين القيمة بين )ب  ةي حين يوُصمف النمو(، 0,59  ، أرل من 0,28القيمة بين )
النمو يعُتبر    ة كثر ةإن 1,92(، أما إما كانت النتيجة  1,92  ، أرل من 1,05أن النمو يتصمف بالسمرعة المرتفعة حال تباين القيمة بين )

    (Abubakr A. A. Al-sharif et al.; 2014ةائق السرعة )
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:الحضرية الحرارية الجزر تةور -3
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  Buffer Zone   ،Intersectودم حاًو دلى مول ل   وه حوث  وه صات:    د ح 

ArcGIS 10.8او ح  تاح ج 
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var roiCoords = [ 
    [30.049646913150582, 31.21288934992818], 
    [30.049646913150582, 31.110652327655814], 
    [30.193842469791207, 31.110652327655814], 
    [30.193842469791207, 31.21288934992818] 
  ]; 
  var regionOfInterest = ee.Geometry.Polygon(roiCoords); 
   
  Map.centerObject(regionOfInterest); 
  Map.addLayer(regionOfInterest, {color: 'black'}, 'Study Area'); 
   
  var modisLandCover = ee.ImageCollection("MODIS/061/MCD12Q1") 
    .mode() 
    .select('LC_Type1'); 
     
  var landCoverVisualization = { 
    min: 1.0, 
    max: 17.0, 
    palette: [ 
      '05450a', '086a10', '54a708', '78d203', '009900', 'c6b044', 'dcd159', 
      'dade48', 'fbff13', 'b6ff05', '27ff87', 'c24f44', 'a5a5a5', 'ff6d4c', 
      '69fff8', 'f9ffa4', '1c0dff' 
    ], 
  }; 
   
  Map.addLayer(modisLandCover.clip(regionOfInterest), landCoverVisualization, 
'Land Cover'); 
     
  var lstDay = ee.ImageCollection("MODIS/061/MOD11A2") 
    .select('LST_Day_1km') 
    .filterDate('2008-01-01', '2022-12-31') 
    .map(function(image) { 
      return image.multiply(0.02).subtract(273.15) 
        .copyProperties(image, image.propertyNames()); 
    }); 
   
  var lstNight = ee.ImageCollection("MODIS/061/MOD11A2") 
    .select('LST_Night_1km') 
    .filterDate('2008-01-01', '2022-12-31') 
    .map(function(image) { 
      return image.multiply(0.02).subtract(273.15) 
        .copyProperties(image, image.propertyNames()); 
    }); 
   
  function extractUrbanAreas(image) { 
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    var urbanMask = image.eq(13).updateMask(image.eq(13)); 
    return urbanMask.reduceToVectors({ 
      geometry: regionOfInterest, 
      scale: 500 
    }).union(1); 
  } 
   
  var urbanAreas = extractUrbanAreas(modisLandCover); 
  Map.addLayer(urbanAreas, {color: 'orange'}, 'Urban Areas'); 
   
  print( 
    ui.Chart.image.series({ 
      imageCollection: lstDay, 
      region: urbanAreas, 
      reducer: ee.Reducer.mean(), 
      scale: 500, 
      xProperty: 'system:time_start' 
    }).setOptions({ 
      title: 'Daytime LST over Urban Areas (2008–2022)', 
      hAxis: {title: 'Year'}, 
      vAxis: {title: 'Temperature (°C)'}, 
      lineWidth: 2, 
      colors: ['#FF4500'] 
    }) 
  ); 
   
  print( 
    ui.Chart.image.series({ 
      imageCollection: lstNight, 
      region: urbanAreas, 
      reducer: ee.Reducer.mean(), 
      scale: 500, 
      xProperty: 'system:time_start' 
    }).setOptions({ 
      title: 'Nighttime LST over Urban Areas (2008–2022)', 
      hAxis: {title: 'Year'}, 
      vAxis: {title: 'Temperature (°C)'}, 
      lineWidth: 2, 
      colors: ['#800000'] 
    }) 
  ); 
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Day-Time-Start 1-Jan-08 9-Jan-08 17-Jan-08 25-Jan-08 2-Feb-08 10-Feb-08 18-Feb-08 

LST_Day Time 18.69 17.73 18.38 16.62 19.34 18.53 15.17 

Day-Time-Start 26-Feb-08 5-Mar-08 13-Mar-08 21-Mar-08 29-Mar-08 6-Apr-08 14-Apr-08 

LST_Day Time 20.18 23.30 24.91 27.43 24.86 24.39 31.29 

Day-Time-Start 22-Apr-08 30-Apr-08 8-May-08 16-May-08 24-May-08 1-Jun-08 9-Jun-08 

LST_Day Time 33.36 32.71 32.69 35.57 37.50 37.24 36.69 

Day-Time-Start 17-Jun-08 25-Jun-08 3-Jul-08 11-Jul-08 19-Jul-08 27-Jul-08 4-Aug-08 

LST_Day Time 37.49 36.59 37.21 35.60 35.18 34.86 35.55 

Day-Time-Start 12-Aug-08 20-Aug-08 28-Aug-08 5-Sep-08 13-Sep-08 21-Sep-08 29-Sep-08 

LST_Day Time 34.72 34.52 33.36 34.95 35.27 33.35 30.86 

Day-Time-Start 7-Oct-08 15-Oct-08 23-Oct-08 31-Oct-08 8-Nov-08 16-Nov-08 24-Nov-08 

LST_Day Time 28.06 28.70 25.49 27.88 23.48 23.74 24.29 

Day-Time-Start 2-Dec-08 10-Dec-08 18-Dec-08  

LST_Day Time 23.04 21.76 18.19 

Day-Time-Start 1-Jan-22 9-Jan-22 17-Jan-22 25-Jan-22 2-Feb-22 10-Feb-22 18-Feb-22 

LST_Day Time 18.84 16.20 16.33 15.98 17.74 18.35 19.32 

Day-Time-Start 26-Feb-08 5-Mar-08 13-Mar-08 21-Mar-08 29-Mar-08 6-Apr-08 14-Apr-08 

LST_Day Time 19.82 15.51 17.64 21.74 25.31 27.16 28.31 

Day-Time-Start 22-Apr-08 30-Apr-08 8-May-08 16-May-08 24-May-08 1-Jun-08 9-Jun-08 

LST_Day Time 30.81 30.45 32.36 36.12 38.67 37.26 37.44 

Day-Time-Start 17-Jun-08 25-Jun-08 3-Jul-08 11-Jul-08 19-Jul-08 27-Jul-08 4-Aug-08 

LST_Day Time 38.81 37.85 37.19 36.52 37.32 36.99 33.78 

Day-Time-Start 12-Aug-08 20-Aug-08 28-Aug-08 5-Sep-08 13-Sep-08 21-Sep-08 29-Sep-08 

LST_Day Time 35.18 34.89 33.44 34.00 33.04 32.67 34.28 

Day-Time-Start 7-Oct-08 15-Oct-08 23-Oct-08 31-Oct-08 8-Nov-08 16-Nov-08 24-Nov-08 

LST_Day Time 30.87 29.40 26.95 24.89 22.39 22.93 21.93 

Day-Time-Start 2-Dec-08 10-Dec-08 18-Dec-08  

LST_Day Time 22.74 16.79 19.06 
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Day-Time-Start 1-Jan-08 9-Jan-08 17-Jan-08 25-Jan-08 2-Feb-08 10-Feb-08 18-Feb-08 

LST_Day Time 8.91 6.70 8.07 8.06 9.37 8.37 8.59 

Day-Time-Start 26-Feb-08 5-Mar-08 13-Mar-08 21-Mar-08 29-Mar-08 6-Apr-08 14-Apr-08 

LST_Day Time 10.62 11.24 12.68 14.57 13.22 14.31 16.25 

Day-Time-Start 22-Apr-08 30-Apr-08 8-May-08 16-May-08 24-May-08 1-Jun-08 9-Jun-08 

LST_Day Time 14.33 15.25 18.02 17.73 20.31 22.16 21.31 

Day-Time-Start 17-Jun-08 25-Jun-08 3-Jul-08 11-Jul-08 19-Jul-08 27-Jul-08 4-Aug-08 

LST_Day Time 24.10 24.29 24.62 24.42 24.13 24.61 24.01 

Day-Time-Start 12-Aug-08 20-Aug-08 28-Aug-08 5-Sep-08 13-Sep-08 21-Sep-08 29-Sep-08 

LST_Day Time 24.34 24.63 23.66 23.02 21.88 21.56 18.67 

Day-Time-Start 7-Oct-08 15-Oct-08 23-Oct-08 31-Oct-08 8-Nov-08 16-Nov-08 24-Nov-08 

LST_Day Time 18.00 18.16 16.22 17.49 15.18 13.96 12.61 

Day-Time-Start 2-Dec-08 10-Dec-08 18-Dec-08 
 

LST_Day Time 13.11 10.57 9.03 

Day-Time-Start 1-Jan-22 9-Jan-22 17-Jan-22 25-Jan-22 2-Feb-22 10-Feb-22 18-Feb-22 

LST_Day Time 10.37 8.36 6.68 7.69 8.92 9.28 10.24 

Day-Time-Start 26-Feb-08 5-Mar-08 13-Mar-08 21-Mar-08 29-Mar-08 6-Apr-08 14-Apr-08 

LST_Day Time 9.68 11.06 6.68 8.76 13.74 13.09 14.24 

Day-Time-Start 22-Apr-08 30-Apr-08 8-May-08 16-May-08 24-May-08 1-Jun-08 9-Jun-08 

LST_Day Time 15.85 15.89 17.26 19.11 21.63 22.48 23.21 

Day-Time-Start 17-Jun-08 25-Jun-08 3-Jul-08 11-Jul-08 19-Jul-08 27-Jul-08 4-Aug-08 

LST_Day Time 23.69 24.39 25.49 25.67 25.89 25.51 25.15 

Day-Time-Start 12-Aug-08 20-Aug-08 28-Aug-08 5-Sep-08 13-Sep-08 21-Sep-08 29-Sep-08 

LST_Day Time 25.26 25.25 24.67 24.35 22.00 22.14 21.85 

Day-Time-Start 7-Oct-08 15-Oct-08 23-Oct-08 31-Oct-08 8-Nov-08 16-Nov-08 24-Nov-08 

LST_Day Time 18.45 18.25 18.13 16.43 15.93 14.20 13.13 

Day-Time-Start 2-Dec-08 10-Dec-08 18-Dec-08 
 

LST_Day Time 13.05 15.18 12.58 
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var dataset = ee.ImageCollection('MODIS/061/MOD11A2') 
                  .filter(ee.Filter.date('2008-01-01', '2022-12-31')); 
var landSurfaceTemperature = dataset.select('LST_Day_1km'); 
var landSurfaceTemperatureVis = { 
  min: 14000.0, 
  max: 16000.0, 
  palette: [ 
    '040274', '040281', '0502a3', '0502b8', '0502ce', '0502e6', 
    '0602ff', '235cb1', '307ef3', '269db1', '30c8e2', '32d3ef', 
    '3be285', '3ff38f', '86e26f', '3ae237', 'b5e22e', 'd6e21f', 
    'fff705', 'ffd611', 'ffb613', 'ff8b13', 'ff6e08', 'ff500d', 
    'ff0000', 'de0101', 'c21301', 'a71001', '911003' 
  ], 
}; 
Map.setCenter(6.746, 46.529, 2); 
Map.addLayer( 
    landSurfaceTemperature, landSurfaceTemperatureVis, 
    'Land Surface Temperature'); 
 
var collection = 
ee.ImageCollection('MODIS/061/MOD11A2').select("LST_Day_1km") 
.filterDate('2008-01-01', '2022-12-31') 
.filterBounds(roi);   
 
var LSTDay = collection.map(function(img) { 
  return img.multiply(0.02).subtract(273.15).copyProperties(img, 
['system:time_start','syst em:time_end']); 
});               
 
var chart = ui.Chart.image.doySeriesByYear( 
  LSTDay, 'LST_Day_1km', roi, ee.Reducer.mean(), 1000); 
  print(chart); 
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