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LAMPIRAN 

Lampiran 1. Script Citra Landsat-8 
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var getQABits = function(image, start, end, newName) { 
var pattern = 0; 
for (var i = start; i <= end; i++) { 
   pattern += Math.pow(2, i); 
} 
return image.select([0], [newName]) 
              .bitwiseAnd(pattern) 
              .rightShift(start); 
}; 
 
var cloud_shadows = function(image) { 
var QA = image.select(['QA_PIXEL']); 
return getQABits(QA, 10,11, 'Cloud_shadows').eq(1); 
}; 
 
var clouds = function(image) { 
var QA = image.select(['QA_PIXEL']); 
return getQABits(QA, 3,4, 'Cloud').eq(0); 
}; 
 
var maskClouds = function(image) { 
var cs = cloud_shadows(image); 
var c = clouds(image); 
image = image.updateMask(c); 
return image.updateMask(cs); 
}; 
 
var citraL8= ee.ImageCollection("LANDSAT/LC08/C02/T1_TOA") 
  .filterDate('2013-09-01', '2013-12-31') 
  .filterMetadata('CLOUD_COVER','less_than', 30) 
  .map(maskClouds) 
  .median() 
  .clip(geometry); 
 
// var visual = { 
//   min: 0.0, 
//   max: 0.2, 
//   bands: ['B5','B6','B4']}; 
// Map.addLayer(citraL8,natur) 
 
// var hsv = citraL8.select(['B4','B3','B2']).rgbToHsv() 
 
// var sharpaned = ee.Image.cat([ 
//                 hsv.select('hue'), 
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//                 hsv.select('saturation'), 
//                 citraL8.select('B8') 
//               ]).hsvToRgb() 
// Map.addLayer(sharpaned,natur2,'after'); 
 
// Map.addLayer(citraL8,fasle) 
// Map.addLayer(citraL8,natur) 
var training_area = class_air.merge(class_mangrove).merge(class_darat) 
 
var training_data = citraL8.sampleRegions({ 
  collection: training_area, 
  properties: ['class'], 
  scale : 10, 
}) 
 
var classifier = ee.Classifier.smileRandomForest(10) 
var classifier = classifier.train({ 
  features: training_data, 
  classProperty: 'class', 
  inputProperties: ["B1","B2","B3","B4","B5","B6","B7","B8","B9","B10","B11"] 
}); 
 
var hasil_klasifikasi_lahan = citraL8.classify(classifier); 
// Map.addLayer(hasil_klasifikasi_lahan, TrainArea) 
var area_mangrove_class = hasil_klasifikasi_lahan.eq(2) 
// Map.addLayer(area_mangrove_class); 
var area_mangrove_rev = area_mangrove_class.clip(area_mangrove_rev) 
 
var citra_mangrove_class = citraL8.updateMask(area_mangrove_rev); 
// Map.addLayer(citra_mangrove_class); 
 
// INDEKS VEGETASI 
var nir = citra_mangrove_class.select('B5'); 
var red = citra_mangrove_class.select('B4'); 
 
var ndvi = (nir.subtract(red)).divide(nir.add(red)).rename('NDVI'); 
var ndvi_mangrove = ndvi.updateMask(area_mangrove_rev); 
 
var ndvimasked = ndvi.updateMask(ndvi.gte(-1).and(ndvi.lte(1))); 
// Map.addLayer(ndvimasked); 
 
// mengklasifikasikan mangrove berdasarkan nilai NDVI 
var NDVIJ = ndvi.gt(-1).and(ndvi.lte(0.33)).selfMask() 
var NDVICP = ndvi.gt(0.33).and(ndvi.lte(0.43)).selfMask() 
var NDVIP = ndvi.gt(0.43).and(ndvi.lte(1)).selfMask() 
 
// Memberi Warna sesuai hasil klasifikasi 
Map.addLayer(NDVIJ,merah,'jarang') 
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Map.addLayer(NDVICP,kuning,'sedang') 
Map.addLayer(NDVIP,hijau,'padat'); 
 
// menghitung luas kerapatan 
var luas_Jarang = NDVIJ.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 30, 
      maxPixels: 1e13   
    }); 
print('Luasan Jarang : ', luas_Jarang,'hectares'); 
 
var luas_Sedang = NDVICP.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 30, 
      maxPixels: 1e13   
    }); 
print('Luasan Sedang : ', luas_Sedang,'hectares'); 
 
var luas_Padat = NDVIP.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 30, 
      maxPixels: 1e13   
    }); 
print('Luasan Padat : ', luas_Padat,'hectares'); 
 
 
//INDEKS VEGETASI 
var nir = citra_mangrove_class.select('B5'); 
var green = citra_mangrove_class.select('B3'); 
 
var gci = (nir.divide(green)).subtract(1); 
var gci_mangrove = gci.updateMask(area_mangrove_rev);  
 
var VISgci = { 
  min: 2, 
  max: 6, 
  opacity:0.5, 
  palette: ["ffffff", "ff0000", "ff8d00","fff700" 
            ,"85ff00","0cc000","00ffff","004eff" 
            ,"6200ff","ff00f7","ff93cf","000000"] 
  }; 
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// Map.addLayer(gci_mangrove, VISgci, "GCI"); 
 
//TOPIK 5. ANALISIS MHI 
 
var swir = citraL8.select('B7'); 
var blue = citraL8.select('B2'); 
 
var nbr = (nir.subtract(swir)).divide(nir.add(swir)); 
var nbr_mangrove = nbr.updateMask(area_mangrove_rev); 
 
var sipi = (nir.subtract(blue)).divide(nir.subtract(red)); 
var sipi_mangrove = sipi.updateMask(area_mangrove_rev); 
 
var arvi = (nir.subtract(red.multiply(2)).add(blue)) 
            .divide(nir.add(red.multiply(2)).add(blue)); 
var arvi_mangrove = arvi.updateMask(area_mangrove_rev); 
 
var MHI = ((nbr_mangrove.multiply(102.12)) 
 .subtract(gci_mangrove.multiply(4.64)) 
 .add(sipi_mangrove.multiply(178.15)) 
 .add(arvi_mangrove.multiply(159.53)) 
 .subtract(252.39)); 
var MHImasked = MHI.updateMask(MHI.gte(-33).and(MHI.lte(133))); 
var MHIpoor = MHImasked.updateMask(MHImasked.lte(33.33)); 
// Map.addLayer(MHIpoor, {palette: "red"}, "POOR"); 
var MHImoderate = 
MHImasked.updateMask(MHImasked.gt(33.33).and(MHImasked.lte(66.66))); 
// Map.addLayer(MHImoderate, {palette: "yellow"}, "MODERATE"); 
var MHIexcellent = MHImasked.updateMask(MHImasked.gt(66.66)); 
// Map.addLayer(MHIexcellent, {palette: "green"}, "EXCELLENT"); 
 
// klasifikasi MHI 
var POORarea = MHImasked.lt(33.33).selfMask().rename('MHI Poor') 
var MODERATEarea = MHImasked.gt(33.33).and(MHImasked.lte(66.66)).selfMask()  
 .rename('MHI Moderate') 
var EXCELLENTarea = MHImasked.gt(66.66).selfMask().rename('MHI Excellent') 
 
// Menhitung luas MHI 
var luas_MHI_Poor = POORarea.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 30, 
      maxPixels: 1e13   
    }); 
print('Luasan Poor : ', luas_MHI_Poor,'hectares'); 
 
var luas_MHI_Moderate = MODERATEarea.multiply(ee.Image.pixelArea().divide(10000)) 
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    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 30, 
      maxPixels: 1e13   
    }); 
print('Luasan Moderate : ', luas_MHI_Moderate,'hectares'); 
 
var luas_MHI_Excellent = EXCELLENTarea.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 30, 
      maxPixels: 1e13   
    }); 
print('Luasan Excellent : ', luas_MHI_Excellent,'hectares'); 
 
 
// Mengunduh citra 
// Export.image.toDrive({ 
//   image: MHImasked, 
//   description: 'ndvi', 
//   folder: "Skripsi", 
//   region: geometry, 
//   maxPixels: 1e13, 
//   scale: 30 
// }); 

 

 

Lampiran 2. Script Citra Sentinel-2A 

1 
  2 
  3 
  4 
  5 
  6 
  7 
  8 
  9 
 10 
 11 
 12 
 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
 27 

function maskS2clouds(image) { 
  var qa = image.select('QA60'); 
 
  // Bits 10 and 11 are clouds and cirrus, respectively. 
  var cloudBitMask = 1 << 10; 
  var cirrusBitMask = 1 << 11; 
 
  // Both flags should be set to zero, indicating clear conditions. 
  var mask = qa.bitwiseAnd(cloudBitMask).eq(0) 
      .and(qa.bitwiseAnd(cirrusBitMask).eq(0)); 
 
  return image.updateMask(mask).divide(10000); 
   
} 
 
var citraS2A = ee.ImageCollection('COPERNICUS/S2_SR_HARMONIZED') 
                  .filterDate('2023-08-01', '2023-08-19') 
                  .filter(ee.Filter.lt('CLOUDY_PIXEL_PERCENTAGE',50)) 
                  .map(maskS2clouds) 
                  .median() 
                  .clip(geometry); 
 
// Map.addLayer(citraS2A,fasle) 
// Map.addLayer(citraS2A,natur) 
var training_area = class_air.merge(class_mangrove).merge(class_darat) 
 
var training_data = citraS2A.sampleRegions({ 
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 65 
 66 
 67 
 68 
 69 
 70 
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 98 
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100 
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  collection: training_area, 
  properties: ['class'], 
  scale : 10, 
}) 
 
var classifier = ee.Classifier.smileRandomForest(10) 
var classifier = classifier.train({ 
  features: training_data, 
  classProperty: 'class', 
  inputProperties: 
["B1","B2","B3","B4","B5","B6","B7","B8","B8A","B9","B11","B12","WVP"] 
}); 
 
var hasil_klasifikasi_lahan = citraS2A.classify(classifier); 
// Map.addLayer(hasil_klasifikasi_lahan, TrainArea) 
var area_mangrove_class = hasil_klasifikasi_lahan.eq(2) 
// Map.addLayer(area_mangrove_class); 
var area_mangrove_rev = area_mangrove_class.clip(area_mangrove_rev) 
 
var citra_mangrove_class = citraS2A.updateMask(area_mangrove_rev); 
// Map.addLayer(citra_mangrove_class); 
 
//INDEKS VEGETASI 
var nir = citra_mangrove_class.select('B8'); 
var red = citra_mangrove_class.select('B4'); 
 
var ndvi = (nir.subtract(red)).divide(nir.add(red)).rename('NDVI'); 
var ndvi_mangrove = ndvi.updateMask(area_mangrove_rev); 
 
var ndvimasked = ndvi.updateMask(ndvi.gte(-1).and(ndvi.lte(1))); 
// Map.addLayer(ndvimasked); 
 
// mengklasifikasikan mangrove berdasarkan nilai NDVI 
var NDVIJ = ndvi.gt(-1).and(ndvi.lte(0.34)).selfMask() 
var NDVICP = ndvi.gt(0.34).and(ndvi.lte(0.60)).selfMask() 
var NDVIP = ndvi.gt(0.60).and(ndvi.lte(1)).selfMask() 
 
// Memberi Warna sesuai hasil klasifikasi 
Map.addLayer(NDVIJ,merah,'jarang') 
Map.addLayer(NDVICP,kuning,'sedang') 
Map.addLayer(NDVIP,hijau,'padat'); 
 
// menghitung luas kerapatan 
var luas_Jarang = NDVIJ.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 10, 
      maxPixels: 1e13   
    }); 
print('Luasan Jarang : ', luas_Jarang,'hectares'); 
 
var luas_Sedang = NDVICP.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 10, 
      maxPixels: 1e13   
    }); 
print('Luasan Sedang : ', luas_Sedang,'hectares'); 
 
var luas_Padat = NDVIP.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 10, 
      maxPixels: 1e13   
    }); 
print('Luasan Padat : ', luas_Padat,'hectares'); 
 
//INDEKS VEGETASI 
var nir = citra_mangrove_class.select('B8'); 
var green = citra_mangrove_class.select('B3'); 
 
var gci = (nir.divide(green)).subtract(1); 
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var gci_mangrove = gci.updateMask(area_mangrove_rev);  
 
var VISgci = { 
  min: 2, 
  max: 6, 
  opacity:0.5, 
  palette: ["ffffff", "ff0000", "ff8d00","fff700" 
            ,"85ff00","0cc000","00ffff","004eff" 
            ,"6200ff","ff00f7","ff93cf","000000"] 
  }; 
 
// Map.addLayer(gci_mangrove, VISgci, "GCI"); 
 
//TOPIK 5. ANALISIS MHI 
 
var swir = citraS2A.select('B11'); 
var blue = citraS2A.select('B2'); 
 
var nbr = (nir.subtract(swir)).divide(nir.add(swir)); 
var nbr_mangrove = nbr.updateMask(area_mangrove_rev); 
 
var sipi = (nir.subtract(blue)).divide(nir.subtract(red)); 
var sipi_mangrove = sipi.updateMask(area_mangrove_rev); 
 
var arvi = (nir.subtract(red.multiply(2)).add(blue)) 
            .divide(nir.add(red.multiply(2)).add(blue)); 
var arvi_mangrove = arvi.updateMask(area_mangrove_rev); 
 
var MHI = ((nbr_mangrove.multiply(102.12)) 
 .subtract(gci_mangrove.multiply(4.64)) 
 .add(sipi_mangrove.multiply(178.15)) 
 .add(arvi_mangrove.multiply(159.53)) 
 .subtract(252.39)); 
var MHImasked = MHI.updateMask(MHI.gte(-33).and(MHI.lte(133))); 
var MHIpoor = MHImasked.updateMask(MHImasked.lte(33.33)); 
// Map.addLayer(MHIpoor, {palette: "red"}, "POOR"); 
var MHImoderate = 
MHImasked.updateMask(MHImasked.gt(33.33).and(MHImasked.lte(66.66))); 
// Map.addLayer(MHImoderate, {palette: "yellow"}, "MODERATE"); 
var MHIexcellent = MHImasked.updateMask(MHImasked.gt(66.66)); 
// Map.addLayer(MHIexcellent, {palette: "green"}, "EXCELLENT"); 
 
 
var POORarea = MHImasked.lt(33.33).selfMask().rename('MHI Poor') 
var MODERATEarea = MHImasked.gt(33.33).and(MHImasked.lte(66.66)).selfMask()  
 .rename('MHI Moderate') 
var EXCELLENTarea = MHImasked.gt(66.66).selfMask().rename('MHI Excellent') 
 
// Menhitung luas MHI 
var luas_MHI_Poor = POORarea.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 10, 
      maxPixels: 1e13   
    }); 
print('Luasan Poor : ', luas_MHI_Poor,'hectares'); 
 
var luas_MHI_Moderate = MODERATEarea.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 10, 
      maxPixels: 1e13   
    }); 
print('Luasan Moderate : ', luas_MHI_Moderate,'hectares'); 
 
var luas_MHI_Excellent = EXCELLENTarea.multiply(ee.Image.pixelArea().divide(10000)) 
    .reduceRegion({ 
      reducer: ee.Reducer.sum(), 
      geometry: geometry,   
      scale: 10, 
      maxPixels: 1e13   
    }); 
print('Luasan Excellent : ', luas_MHI_Excellent,'hectares'); 
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// Mengunduh citra 
// Export.image.toDrive({ 
//   image: MHImasked, 
//   description: 'MHI', 
//   folder: "Skripsi", 
//   region: geometry, 
//   maxPixels: 1e13, 
//   scale: 10 
// }); 

 

Lampiran 3. Hasil Pengolahan Data Tutupan Kanopi 

TITIK KOOR X KOOR Y GAMBAR ΣP255 P 
TUTUPAN 
KANOPI 

(%) 

TOTAL 
TUTUPAN 
KANOPI 

(%) 
KATEGORI 

1 120.277876 -5.154771 1.1 1334080 4260096 31.32 

23.79 JARANG 
 

120.277928 -5.154771 1.2 410933 1418481 28.97 
 

120.277929 -5.154819 1.3 435025 2427364 17.92 

  120.277878 -5.154819 1.4 386091 2277081 16.96 

2 120.276341 -5.155724 2.1 6006292 6718464 89.40 

88.39 PADAT 
 

120.276415 -5.155723 2.2 6014834 6718464 89.53 
 

120.276418 -5.15578 2.3 6199930 6718464 92.28 

  120.276344 -5.155784 2.4 5532200 6718464 82.34 

3 120.273544 -5.153004 3.1 5997289 6718464 89.27 

82.04 PADAT 
 

120.273597 -5.153003 3.2 5169653 6718464 76.95 
 

120.273598 -5.153057 3.3 5111343 6718464 76.08 

  120.273542 -5.153059 3.4 5767794 6718464 85.85 

4 120.273826 -5.151718 4.1 7278812 11943936 60.94 

67.62 SEDANG 
 

120.273899 -5.151719 4.2 4730488 6718464 70.41 
 

120.273901 -5.151794 4.3 9532925 12027024 79.26 

  120.273827 -5.151785 4.4 7151751 11943936 59.88 

5 120.275622 -5.148766 5.1 2725199 4613904 59.06 

58.12 SEDANG 
 

120.275697 -5.148768 5.2 5977672 11943936 50.05 
 

120.275697 -5.148838 5.3 2117730 3651921 57.99 

  120.275623 -5.148835 5.4 7863800 12027024 65.38 

6 120.277238 -5.1502 6.1 1229759 2452356 50.15 

28.63 JARANG 
 

120.277308 -5.150199 6.2 2006112 6718464 29.86 
 

120.277311 -5.150269 6.3 489871 2676496 18.30 

  120.277243 -5.150261 6.4 478735 2951524 16.22 

7 120.277489 -5.150824 7.1 1460296 12027024 12.14 

31.69 JARANG 
 

120.277422 -5.150824 7.2 564010 12027024 4.69 
 

120.277422 -5.15088 7.3 2345713 4235364 55.38 

  120.277488 -5.150883 7.4 1250325 2292196 54.55 
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8 120.276306 -5.151639 8.1 5118056 6718464 76.18 

80.54 PADAT 
 

120.276377 -5.151636 8.2 4606958 6718464 68.57 
 

120.27638 -5.151691 8.3 6007415 6718464 89.42 

  120.276308 -5.151694 8.4 5912342 6718464 88.00 

9 120.277779 -5.152257 9.1 986620 2752281 35.85 

51.69 SEDANG 
 

120.277846 -5.152259 9.2 1779427 3062500 58.10 
 

120.277845 -5.15232 9.3 3745747 6718464 55.75 

  120.277782 -5.15232 9.4 3834422 6718464 57.07 

10 120.274721 -5.149394 10.1 4245816 5992704 70.85 

67.71 SEDANG 
 

120.274791 -5.149397 10.2 4554196 5992704 76.00 
 

120.274789 -5.149467 10.3 7501958 12027024 62.38 

  120.274732 -5.149463 10.4 7409702 12027024 61.61 

11 120.271942 -5.14886 11.1 10250966 12027024 85.23 

58.57 SEDANG 
 

120.272008 -5.148857 11.2 9873940 12027024 82.10 
 

120.27201 -5.148927 11.3 7629697 11943936 63.88 

  120.271941 -5.148928 11.4 368757 11943936 3.09 

12 120.273304 -5.149203 12.1 9620061 12027024 79.99 

85.79 PADAT 
 

120.273313 -5.149275 12.2 10286022 12027024 85.52 
 

120.273396 -5.149273 12.3 10731646 12027024 89.23 

  120.273377 -5.149203 12.4 10635810 12027024 88.43 

13 120.273283 -5.14733 13.1 6476872 11943936 54.23 

18.76 JARANG 
 

120.273358 -5.147333 13.2 836409 11943936 7.00 
 

120.273359 -5.147405 13.3 686116 11943936 5.74 

  120.273291 -5.147399 13.4 963150 11943936 8.06 

14 120.271643 -5.146582 14.1 9883288 12027024 82.18 

82.44 PADAT 
 

120.271648 -5.146652 14.2 9987538 12027024 83.04 
 

120.271723 -5.14665 14.3 9687254 12027024 80.55 

  120.271718 -5.146575 14.4 10100566 12027024 83.98 

15 120.270326 -5.145193 15.1 234539 11943936 1.96 

4.79 JARANG 
 

120.270326 -5.145253 15.2 1962275 11943936 16.43 
 

120.270377 -5.145255 15.3 81843 11943936 0.69 

  120.270388 -5.145196 15.4 10646 11943936 0.09 

16 120.269248 -5.145553 16.1 2646314 11943936 22.16 

9.50 JARANG 
 

120.269315 -5.145555 16.2 599361 11943936 5.02 
 

120.269315 -5.145607 16.3 1240241 11943936 10.38 

  120.269252 -5.145612 16.4 51441 11943936 0.43 

17 120.272301 -5.145902 17.1 2353951 3378244 69.68 
61.54 SEDANG  

120.272366 -5.145904 17.2 2709455 5308416 51.04 
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120.272367 -5.145969 17.3 3544828 5308416 66.78 

  120.272304 -5.145971 17.4 7008704 11943936 58.68 

18 120.269603 -5.145982 18.1 10985676 12027024 91.34 

86.86 PADAT 
 

120.269669 -5.145982 18.2 10650347 12027024 88.55 
 

120.269677 -5.146046 18.3 10460307 12027024 86.97 

  120.269625 -5.146049 18.4 9690538 12027024 80.57 

19 120.271672 -5.144025 19.1 7456341 12027024 62.00 

60.26 SEDANG 
 

120.271733 -5.14404 19.2 7621040 12027024 63.37 
 

120.271735 -5.144084 19.3 6739020 12027024 56.03 

  120.271679 -5.14409 19.4 7171534 12027024 59.63 

20 120.271015 -5.143125 20.1 9247241 12027024 76.89 

79.93 PADAT 
 

120.270962 -5.143132 20.2 9697337 12027024 80.63 
 

120.270946 -5.143186 20.3 9794854 12027024 81.44 

  120.27102 -5.143175 20.4 9713468 12027024 80.76 

21 120.269617 -5.142329 21.1 6048891 12027024 50.29 

57.93 SEDANG 
 

120.269673 -5.142331 21.2 6320152 12027024 52.55 
 

120.269667 -5.142387 21.3 7132122 12027024 59.30 

  120.269622 -5.142383 21.4 8366936 12027024 69.57 

22 120.272395 -5.141437 22.1 35832 11943936 0.30 

2.75 JARANG 
 

120.272454 -5.141439 22.2 572672 12027024 4.76 
 

120.272457 -5.141501 22.3 475894 12027024 3.96 

  120.272398 -5.141491 22.4 236050 11943936 1.98 

23 120.270961 -5.140491 23.1 2526736 11943936 21.15 

21.19 JARANG 
 

120.271014 -5.140502 23.2 2428592 11943936 20.33 
 

120.271015 -5.14054 23.3 1483208 11943936 12.42 

  120.270966 -5.140546 23.4 3687468 11943936 30.87 

24 120.272392 -5.140532 24.1 10214070 12027024 84.93 

84.42 PADAT 
 

120.272313 -5.140594 24.2 9810251 12027024 81.57 
 

120.272321 -5.140538 24.3 10021389 12027024 83.32 

  120.272369 -5.14059 24.4 10567271 12027024 87.86 

25 120.273568 -5.139198 25.1 2951874 3940255 74.92 

75.63 PADAT 
 

120.273614 -5.139203 25.2 2929905 4052169 72.30 
 

120.27362 -5.139261 25.3 3322240 4435236 74.91 

  120.273572 -5.139259 25.4 4062286 5053504 80.39 

26 120.273895 -5.136963 26.1 9646218 12027024 80.20 

83.77 PADAT 
 

120.273947 -5.136969 26.2 9975436 12027024 82.94 
 

120.273945 -5.137015 26.3 10556439 12027024 87.77 

  120.273897 -5.137019 26.4 10123231 12027024 84.17 
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27 120.273386 -5.136433 27.1 4230013 6718464 62.96 

20.53 JARANG 
 

120.273438 -5.136435 27.2 1179800 11943936 9.88 
 

120.273438 -5.136491 27.3 715004 11943936 5.99 

  120.273383 -5.136491 27.4 392610 11943936 3.29 

Lampiran 4. Hasil Pengukuran Parameter Lingkungan 

TITIK X Y SUHU SALINITAS pH 
TANAH 

JENIS 
SUBSTRAT 

Kode 
Substrat 

1 120.2779 -5.1548 29.8 29.2 5.8 Pasir 2 
2 120.2764 -5.15576 29.2 28.9 6.5 Pasir 2 
3 120.2736 -5.15303 29.6 29.3 6.8 Pasir 2 
4 120.2739 -5.15175 29.5 28.5 6.3 Lumpur 1 
5 120.2757 -5.1488 30.5 30.1 5.8 Lumpur 1 
6 120.2773 -5.15023 31.2 30.4 5.9 Lumpur 1 
7 120.2774 -5.15086 31.2 30.4 5.9 Lumpur 1 
8 120.2763 -5.15166 28.9 29.6 6.2 Lumpur 1 
9 120.2778 -5.15229 30.2 30.2 5.8 Lumpur 1 
10 120.2747 -5.14941 29.9 29.8 5.9 Lumpur 1 
11 120.272 -5.14888 29.3 28.7 6.3 Lumpur 1 
12 120.2733 -5.14924 29.4 29.6 6 Lumpur 1 
13 120.2733 -5.14736 30.8 30.4 5.9 Lumpur 1 
14 120.2717 -5.14662 29.1 29.5 6 Lumpur 1 
15 120.2704 -5.14521 29.2 29.5 6 Lumpur 1 
16 120.2693 -5.14557 29.6 28.8 6.3 Lumpur 1 
17 120.2723 -5.14592 30.5 30.2 5.9 Lumpur 1 
18 120.2696 -5.14602 29.3 28.6 6.5 Lumpur 1 
19 120.2717 -5.14405 30.5 30.2 5.8 Lumpur 1 
20 120.271 -5.14317 29.4 29.6 6 Lumpur 1 
21 120.2696 -5.14234 29.6 28.8 6.5 Pasir 2 
22 120.2724 -5.14146 31.2 30.2 5.9 Lumpur 1 
23 120.271 -5.14052 29.6 28.9 6.5 Pasir 2 
24 120.2723 -5.14056 29.3 29.6 6 Lumpur 1 
25 120.2736 -5.13923 29.3 29.5 5.9 Lumpur 1 
26 120.2739 -5.13699 29 28.6 6 Lumpur 1 
27 120.2734 -5.13647 29 28.9 6.3 Lumpur 1 
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Lampiran 5. Perhitungan Akurasi Pada Tabel Confusion Matrix 

a) Akurasi Pengguna 

𝑈𝑠𝑒𝑟𝑠 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
Xii

X + i  x 100% 

Keterangan:       
Xii  = Nilai diagonal dari baris ke-i dan kolom ke-i 
X+I = Jumlah titik pada kolom ke-i 

𝐽𝑎𝑟𝑎𝑛𝑔 =  
9
9  x 100% = 100% 

𝑆𝑒𝑑𝑎𝑛𝑔 =  
7
9  x 100% = 77.78% 

𝑃𝑎𝑑𝑎𝑡 =  
8
9  x 100% = 88.89% 

 
b) Akurasi Prosedur 

𝑃𝑟𝑜𝑐𝑒𝑑𝑢𝑟 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
Xii

Xi +  x 100% 

Keterangan:       
Xii  = Nilai diagonal dari baris ke-i dan kolom ke-i 
Xi+ = Jumlah titik pada baris ke-i 

𝐽𝑎𝑟𝑎𝑛𝑔 =  
9

10  x 100% = 90% 

𝑆𝑒𝑑𝑎𝑛𝑔 =  
7
8  x 100% = 87.50% 

𝑃𝑎𝑑𝑎𝑡 =  
8
9  x 100% = 88.89% 

 
c) Akurasi Keseluruhan 

 

K =  
jumlah pixel yang benar

𝑗𝑢𝑚𝑙𝑎ℎ 𝑠𝑎𝑚𝑝𝑒𝑙 𝑦𝑎𝑛𝑔 𝑑𝑖𝑢𝑗𝑖  x 100% 

 

K =  
9 + 7 + 8

27  x 100% = 88.89% 
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d) Akurasi Kappa 

KA =  
[(∑X x ∑N) − ∑Perkalian silang sampel)

[(∑N)^2 −  ∑Perkalian silang sampel)  x 100% 

 
Keterangan:       
X = Nilai diagonal matriks 
N = Sampel Matrix 

∑Pss = (10x9) + (8x9) + (9x9) = 243 

∑N = 9 + 9 + 9 = 27 

∑X = 9 + 7 + 8 = 24 

KA =  
[(24 x 27) −  243

[(27)^2 −  243  x 100% = 0.83% 

 

e) Omisi dan Komisi Error 

Omisi Error =  100 −  ketelitian prosedur kelas x 
Komisi Error =  100 −  ketelitian pengguna kelas x 

 
Omisi Error (OE) 
OE Jarang  = 100 − 100 = 0    

OE Sedang = 100 − 77.78 = 22.22   

OE Padat   = 100 − 88.89 = 11.11    

Komisi Error (KE) 
KE Jarang  = 100 − 90 = 10 

KE Sedang = 100 − 87.50 = 12.50 

KE Padat   = 100 − 88.89 = 11.11 
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Lampiran 6. Hasil Pengolahan Foto Kanopi Pada ImageJ 
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Lampiran 7. Penyimpangan Pada Lokasi Penelitian 
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Lampiran 8. Foto Dokumentasi di Lapangan 
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