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LAMPIRAN

lampiran 1 Citra Sentinel 2 True Color
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lampiran 2 Visualisai NDVI Kabupaten Berau
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lampiran 3 LST Kabupaten Berau
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lampiran 4 Kepadatan Vertikal NO2 Kabupaten Berau
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lampiran 5 Kepadatan Vertikal SO2 Kabupaten Berau
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lampiran 6 Data Analisis Regresi Pengaruh Tutupan Lahan Terhadap LST

1 Badan Air 0 0 0 35.40
2 Badan Air 0 0 0 28.77
3 Badan Air 0 0 0 27.55
4 Badan Air 0 0 0 40.04
5 Badan Air 0 0 0 36.27
6 Badan Air 0 0 0 32.13
7 Badan Air 0 0 0 32.13
8 Badan Air 0 0 0 38.98
9 Badan Air 0 0 0 35.19
10 Badan Air 0 0 0 32.91
11 Vegetasi 0 0 1 39.29
12 Vegetasi 0 0 1 33.69
13 Vegetasi 0 0 1 32.40
14 Vegetasi 0 0 1 35.36
15 Vegetasi 0 0 1 34.33
16 Vegetasi 0 0 1 36.64
17 Vegetasi 0 0 1 36.94
18 Vegetasi 0 0 1 31.82
19 Vegetasi 0 0 1 35.79
20 Vegetasi 0 0 1 26.95
21 Lahan Terbangun 1 0 0 38.21
22 Lahan Terbangun 1 0 0 40.64
23 Lahan Terbangun 1 0 0 40.39
24 Lahan Terbangun 1 0 0 42.87
25 Lahan Terbangun 1 0 0 37.79
26 Lahan Terbangun 1 0 0 37.35
27 Lahan Terbangun 1 0 0 43.47
28 Lahan Terbangun 1 0 0 38.02
29 Lahan Terbangun 1 0 0 43.30
30 Lahan Terbangun 1 0 0 39.82
31 Lahan Terbuka 0 1 0 37.90
32 Lahan Terbuka 0 1 0 39.82
33 Lahan Terbuka 0 1 0 39.17
34 Lahan Terbuka 0 1 0 36.80
35 Lahan Terbuka 0 1 0 38.04
36 Lahan Terbuka 0 1 0 32.72
37 Lahan Terbuka 0 1 0 38.02
38 Lahan Terbuka 0 1 0 33.93
39 Lahan Terbuka 0 1 0 41.29
40 Lahan Terbuka 0 1 0 35.67

66



lampiran 7 Data Analisis Regresi Pengaruh Kualitas Udara Terhadap LST

1 ] 29,68 | 0,000036 -0,000033 36 | 27,45 | 0,000033 | 0,000026
2 | 28,48 | 0,000035 -0,000029 37 | 29,09 | 0,000034 | 0,000038
3 | 29,67 | 0,000038 -0,000013 38 | 27,03 | 0,000037 | 0,000029
4 | 32,70 | 0,000035 -0,00002 39 | 28,89 | 0,000036 | 0,000033
5 | 32,37 | 0,000037 -0,000026 40 | 26,16 | 0,000036 | 0,000034
6 | 36,12 | 0,000036 -0,000007 41 | 29,32 | 0,000035 | 0,000052
7 | 29,11 | 0,000035 -0,000032 42 | 24,83 | 0,000035 | 0,000074
8 | 26,43 | 0,000036 -0,000022 43 | 20,44 | 0,000033 | 0,000058
9 | 30,55 | 0,000036 -0,000008 44 | 25,82 | 0,000035 | 0,00006
10 | 29,73 | 0,000036 -0,000024 45 | 27,25 | 0,000035 | 0,000053
11 | 35,42 | 0,000037 0,000007 46 | 26,97 | 0,000035 | 0,000059
12 | 29,39 | 0,000037 0,000006 47 | 20,68 | 0,000034 | 0,000059
13 | 34,38 | 0,000036 0,000005 48 | 19,28 | 0,000033 | 0,000064
14 | 35,64 | 0,000037 0,000004 49 | 24,95 | 0,000033 | 0,000065
15 | 31,09 | 0,000037 0,000004 50 | 22,13 | 0,000034 | 0,000055
16 | 31,00 | 0,000037 0,000004
17 | 27,64 | 0,000036 0,000004
18 | 31,13 | 0,000036 0,000004
19 | 27,34 | 0,000035 0,000006
20 | 26,46 | 0,000037 0,000011
21 | 30,25 | 0,000036 0,00002
22 | 35,40 | 0,000035 0,000024
23 | 23,85 | 0,000035 0,000021
24 | 20,79 | 0,000036 0,000021
25| 27,92 | 0,000037 0,000015
26 | 30,10 | 0,000036 0,000025
27 | 27,51 | 0,000036 0,00002
28 | 28,67 | 0,000037 0,000025
29 | 25,35 | 0,000039 0,000015
30 | 29,88 | 0,000036 0,000013
31 | 26,05 | 0,000036 0,000034
32 | 34,15 | 0,000036 0,000034
33 | 34,09 | 0,000037 0,000033
34 | 28,12 | 0,000036 0,000033
35| 35,14 | 0,000036 0,000035
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lampiran 8 Data Validasi Lapangan Tutupan Lahan

NO Gambar Longitude | Latitade La'::ig‘}m B i
1 21470487 | 1174788778 | Badan Air | Badan Air
2 21621887 | 117.5003870 | Badan Air | Badan Air
3 21587670 | 1174950544 | Baden Air | Badan Air
4 21503991 | 117,5045590 | Badan Air | Badan Air
5 21418166 | 1174774354 | Badan Air | Badan Air
6 21384622 | 1174764370 | Badam Air | Badan Air
7 21260638 | 1174982062 | Badan Air | Badan Air
g 21877533 | 117.9571533 | Baden Air | Badan Air
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9 2,1807166 | 117,9631533 | Badan Air | Badan Air
10 2,1502749 | 117,5053344 | Badan Air | Badan Air
11 2,1877533 | 117,9571533 | Vegetasi Vegetasi
12 2,1807166 | 117,9631333 | Vegetasi Vegetasi
13 2,2661188 | 117,9177909 | Vegetasi Vegetasi
14 2,2742053 | 117,9157355 | Vegetasi Vegetasi
13 2,2864332 | 117,9037929 | Vegetasi Vegetasi
16 2,1583105 | 117,5042452 | Vegetasi Vegetasi
17 21208744 | 117,4904321 | Vegetasi Vegetasi
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21380155 | 1174761604 | Vegetasi | Vegetasi
21507598 | 117,5062131 | Vegetasi | Vegetasi
2,1500566 | 117543075 | Vegetasi | Vegetasi
2,1502749 | 1175053344 r:ﬁ;un T;';:fm
2,1499403 | 1174877773 T;;::‘;m T;;‘fj‘;m
21586516 | 11749537 T:;:‘m T:m
2,1580488 | 1175040289 r;:::;m T:,';f:;m
2,1410883 | 1174980649 re]ﬁ:un Te’,";::;m
2,18792 117,956 T;,;’f:‘;m T;ifgm
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Lzhan

2 2206 | 117.0128266 | qponey, | BadanAw
2 22076133 | 117,0153433 T;&‘gﬁm T;',;'f:;m
20 2207515 | 11701361 T:&‘;m Tlﬁi
30 21631375 | 117,5011167 T;‘B‘:_gf‘m T:;:::un
31 22125704 | uzgnanyy | g |
Y 2140755 | 174956382 | oo | Vegstasi
33 20403028 | L7 sosm0z [ o | e
34 21512044 | 1175341821 | | LA
33 2506116 | 175021166 | pone | e
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36

37

38

39

40

2,1553063 | 117,5291805 Tﬁsk“a Tﬁa
2,1474816 | 117.4907375 Tﬁa Tma
2,1524702 | 117,5553104 T’;‘fﬁa Trm
2,1336598 | 117.4992381 Tﬁ:ﬁa Tma
2,133683 | 117,406546 T’;fg:k“a Tma
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lampiran 9 Script Pemetaan Tutupan Lahan

and_Cover Getlink_- . | ERE R O Gettink - JJ_save mun - reset - 2o SN

1 //Memanggil Citra Sentinel 2 - & d = clip.select(bands).classify(classifier.

2 var s25r = ee.ImageCollection('COPERNICUS/S2 SR'); 66 Map.addLayer(classified

3 var s2Clouds = ee,ImageCollection(’COPERNICUS/S2 CLOUD_PROBABILITY'); 67 {min: 0, max: 3, palette:['Blue’,'Green’,'Orange’, ‘Red']},

1 €8  ‘tutupan_Lahan');

5 var START_DATE = ee.Date('2019-1-01'); &9

& var END_DATE = ee.Date('2019-12-31'); 70 //Memanggil Layer Training Sampel Uji Klasifikasi

7 var MAX_CLOUD_PROBABILITY = 20; 71 ji_aoi = Uji_Air_19.merge(Uji_Vegetasi_19).merge(Uji_Lahan_Terbangun_19)

8 72 Lahan_Terbuka_19);

9 //Cloud Masking 73

10~ function maskclouds(img) { 74 //Validasi Hasil Klasifikasi

11 var clouds = ee.Inage(img.get("cloud_mask')).select('probability'); 75+ var validasi = classified.sampleRegions({

12 var ishotCloud = clouds.lt(MAX_CLOUD_PROBABILITY); 76 collection: uji_aoi

13 return img.updateiask(isNotCloud); 77 properties: ['Class’],

14} 78 scale: 19,

15 - function maskEdges(s2_img) { 7 1

16 return s2_img.updateliask( 86 print(validasi);

17 52_img.select('B8A").mask().updatetask(s2_img.select('B3').mask())); 81

18 ) 82 var akurasi = validasi.errorMatrix('Class’, ‘classification’);
19 83 print(‘Confusion matrix’, akurasi);

30 // Filter koleksi data berdasarkan rentang waktu dan wilayah yang diinginkan. 84 print('Overall accuracy: ', akurasi.accuracy());

21 var criteria = ee.Filter.and( 85

22 ee.Filter.bounds(tabled), ee.Filter.date(START_DATE, END_DATE)); 86 //Menghitung Luas Tisp Kelas Tutupan Lahan

23 s2sr = sasr.filter(criteria).map(maskEdges); 87 var class_areas = ee.Image.pixelrea().divide(1605+1066).addBands(classified)
24 s2Clouds = s2Clouds. Filter(criteria); 88+ .recuceRegion(

2 8+  reducer: ee.Reducer.sun().group({

26 // Menggabungkan Data s2SR dengan kumpulan data s2Clouds untuk menambahkan cloud mask. £ groupField: 1,

27+ var s2SrithCloudMask = ee.Join.saveFirst(’cloud_mask").apply({ 51 groupNane: 'code’,

28 primary: s2sr, 92 5

23 secondary: s2Clouds, 83 geometry: tabled,

30 condition: 4 maxPixels : lel3,

31 ee.Filter.equals({leftField: 'system:index’, rightField: 'system:index'}) o5 le: 10,

2 )); - % roups');

FTTIe EmE O 0 3 G
e —— | | | | 5 98 print(class_aress);
34 ee.ImageCollection(s25riiithCloudiask) . map(maskClouds ) .median(); o

36 //Memotong Citra Berdasarkan Lokasi Penelitian
37 var clip = s2CloudMasked.clip(tabled);

39 //Menampilkan Citra True Color
48 var rgbvis = {min: e, max: 3eee, bands: ['Ba’, 'B3', '82']};

41
42 Map.addLayer( i:; i
43 clip, rgbVis, 'S2 SR masked at ' & MAX_CLOUD_PROBABILITY + 'X',

44 true);

45

46  //Memanggil Layer Training Sampel Klasifikasi

47 var aci = Badan_airl.merge(Vegetasil).merge(Lahan_Terbangunl)
48 .merge(Lahan_Terbukal);

45

56 //Klasifikasi
51 var bands = ['B2",'B3,'B4",'B8'];

53+ var training = clip.select(bands).sampleRegions({
54 collection: aci,

55 properties: ['Class'],

56 scale: 18

57 1

59+ var classifier = ee.Classifier.smileCart().train({
60 fsatures: training,

61 classProperty: 'Class’,

62 inputProperties: bands

63 1)

186 maxPixels: lel3

100 //Export Data Hasil Klasifikasi

101 - Export.image,toDrive({

182 image: classified

103 description: 'Land_Cover_2015°,
ion: tabled,
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// Applies scaling factors = 63 // Calculate the minimum NDVI value within the AOL N
function applyscaleFactors(inage) { 64+ var ndviMin = ee.Number(ndvi.reduceRegion({
// Seale and offset values for optical bands 65  reducer : ee.Reducer.min(),
var opticalBands = image.select('SR_E.').multiply(¢.090275).add(-0.2); 66 geometry : table,
67 scale 30,
[/ Scale and offset values for thermal bands 68 maxPixels 1ed
var thermalBands = image.select('ST_B.*').multiply(a.00341862).add(149.0); 69 }).values().get(d));
7
// Add scaled bands to the original image] 71 // Calculate the maximum NDVI value within the AOT
return image.addBands (opticalBands, null, true) 72~ var ndviMax = ee.Nunber(ndvi.reduceRegion({
.addBands(thermalBands, null, true); 73 reducer : ee.Reducer.max(),
74 geometry : table,
75 scale 30,
/7 Function to Mask Clouds and Cloud Shadows in Landsat 8 Imagery 76 maxPixels : led
77 }).values().get(a));
function cloudiask(image) { 78
// Define cloud shadow and cloud bitmasks (Bits 3 and 5) 78 // Print the Minimum and Maximum NDVI Values
var cloudShadowBitmask = (1 <¢ 3); 80 print("Minimum NDVI:", ndviMin);
var cloudBitmask = (1 < 5); 81 print("Maximum NDVI:", ndviMax);
82
// select the Quality Assessment (Qa) band for pixel quality information 8 // Fraction of Vegetation (FV) Calculation
var qa = image.select(‘QA_PIXEL'); 84 // Formula: ((NDVI - NOVI_min) / (MDVI_max - NDVI_min))"2
85
/1 Create a binary mask to identify clear conditions (both cloud and cloud shadow bits 8 // Calculate the Fraction of Vegetation (FV) using the NDVI values within the specified
var mask = ga.bitwiseAnd(cloudShadonBitmask) .eq(0) 87 // NDVI_min represents the minimum NDVI value, and NDVI_max represents the maximum NOVI
.and(qa.bituiseAnd(cloudsitmask) .ea(a)); 88 var fv = ((ndvi.subtract(ndviMin)).divide(ndviMax. subtract(ndviMin)))
89 . pou(ee.Number (2))
// Update the original image, masking out cloud and cloud shadow-affected pixels % _renane('FV');
return image.updatetask(mask); 91
82 // Emissivity Calculation
T 93 // Formula: 6.604 * P! -
FTTe S D TS 3 O o I T N O B
i ion(" / n - >
Rl bl it ol 95 // Calculate Land Surface Emissivity (EM) using the Fraction of Vegetation (FV).
' nap(applyScaleFactors) 96 // The @.004 coefficient represents the emissivity variation due to vegetation,
5Pt -CLOUD-COVER-LAND" ) 97 // and the 9.986 represents the base emissivity for other surfaces.
.map(cloudMask) EL . L
“etianQ) 9 war em = fv.multiply(ee.Nunber(e.2e4)).add (ee.Nunber(e.985)) .rename( EN");
.clip(table); =

181 // Select Thermal Band (Band 1€) and Rename It
102 var thermal = image.select('ST_61¢').rename( thermal');

. s N N 183
// Tentukan parameter visualisasi untuk citra True Color (band 4, 3, dan 2) 184 // Now, lets calculate the land surface tempersture (LST)
var visualization = { 165

© [ 'SR_B4', 'SRB3', 'SRB2' ],

106 // Formula: (TB / (1 + (A * (TB / 1.438)) * In(em))) - 273.15

s 167 var lst = thermal.expression(
” 108~ “(TB / (1 + (e.ee115 = (TB / 1.438)) * leg(em))) - 273.15', {
109 *TB': thermal.select('thermal’), // Select the thermal band (TB)
// Tambahkan gambar yang telah diproses ke peta dengan visuslisasi yang ditentukan pa em // Assign emissivity (em)

Map.addLayer (image, visuslization, 'True Color 432' ); 1L Y)-rename(’LST berau 2013°);
1/ Cateutate Nommalized bifference Vesesation Index (WOVD) 113 // Add the LST Layer to the Map with Custom Visualization Parameters

112+ var LsTpalette = {

115 min: 18.47, // Minimum LST value
116 max: 42.86, // Maximum LST value
117~ palette: [

var ndvi = image.normalizedDifference(['SR_B5', 'SR_B4']).rename('NOVI');

// Define NDVI Visualization Parameters
var ndviPalette =

S 18 "648274', '040281', '5623', '8502b8', '@S02ce’, '0502e5',
e 1" 19 "8602F ', '235cb1', '367¢f3', '269dbl', '36cBe2’, '32d3ef’,
N ttn: ['blue’. white'. 'mreen’ 120 "3be285', '3FF3BF', 'BGe26f', '3ae237", 'bSedze’, 'doe2lf',
palerte: [1blue’, fuhite!, Tgreen’] 121 “FFF705°, G117, “ffbel3’, 'FBb13T, ‘Ffoees’, 'ffsead’,
’ 122 ‘ffoeeo’, 'de@lol’, "c21301°, 'a7leel’, '911ee3’]
123

Map.addLayer(ndvi, ndviPalette, ‘NOVI berau') 124 Map.addLayer(lst, LSTpalette, 'Land Surface Temperature 2023'); -

ES e e e T G

125 var LSTcelcius2? = ee.Image(1) -
126 wwhere(lst.gt(20).and(1st.lte(22)), 2)
127 .where(lst.gt(22).and(1st.1te(25)), 3)
128 .where(lst.gt(25).and(1st.1te(28)), 4)
129 where(lst.gt(28).and(Ist.1te(31)), 5)
i 130 -where(lst.gt(31), €)

131  var LsTeeleius2 = LsTeeleius2.clip(table);
132 //add map layer
133 Map.addlLayer(LSTcelcius2, {min: 1, max: 6, palette: ['¥1cS6d8', #3ledff', #@7Ff5@, #7f

135 var class_areas = ee.Image.pixelarea().divide(1000*1000) .addBands(LSTcelcius2)
136~ .reduceRegion(

137 - reducer: ee.Reducer.sum(}.group({
138 groupField: 1,
139 groupName: 'code’,
148 N

141 geometry: table,
142 maxPixels : lel3,
143 scale: 30,

144 }).get(‘groups’);

145

146 print(class_areas);

147

148+ Export.image.toDrive({

143 imege: lst,

150 description: 'Classified LST',
151 region: table,

152 scale:loe,

153 maxPixels: 1e13

154 1
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Kualitas Udara * Get Link

| B
1iN02

var tahun2@23 = ee.ImageCollection("COPERNICUS/S5P/NRTI/L3_NO2")
.select('M02_colum_number_density’)
LfilterDate( 2023-01-81', '2023-12-31');

#/ Konversi NOZ dari mol/m"2 ke pg/m"3
var no2_molar_mass = 46.6855; // massa molar K02 dalam g/mol
var conversion_factor = 1e3 / no2_molar_mass; // faktor konversi dari mel/m"2 ke ug/m'3

var convertTollicrograns = function(inage) {
var noz_ugm3 = image.select('NDZ_column_number_density').multiply(conversion_factor);
return image.acdBands(no2_ugm3.rename (' N02_column_number_density_ugmi'));

1

// Bplikasikan konversi ke semua citra dalam kaleksi
var collection_with_ugn3 = tahun2623.map(convertToMicrograms);

var Clip_UGH3 = collection_uith_ugn3.mean().clip(tablez)

// Tampilkan citra pada peta
var visParams = {min: 8, max: 108); // Sesuaikan rentang visualisasi di sini
Hap.addLayer(Clip_UGHS, visParams, ‘Mean HOZ (pg/m*3)');

var airQualityImegsInMicrogramPerCubicketer = Clip_UBM3;
// Tentukan batas nilai untuk kelas
var thresholds = [36, 200, 1138, 2268, 3808];

/4 Tentukan kelas yang sesuai dengan batas nilai
var classhames = ['Baik', 'Sedang’, 'Tidak Sehat’,

'Sangat Tidak Sehat','Berbahaya'l

caum ] sve [ o [ ree - e l§| Kualltauudan*

// Fungsi untuk mengklasifikasikan nilai pixel
var classifyAirQuality = function(image) {
return image.expression(

'b(1) <= thresholds[e] ? @ : ' +
'b(1) <= thresholds[1] ? 1 : ' +
'b(1) <= threshalds[2] ? 2 : ' +
'b(1) <= thresholds[3] ? 3 : 4°,
“thresholds': thresholds

).int().rename( " air_quality_class’

J/ Terapkan fungsi klasifikasi ke citra kual
var airQualityClassImage = :lass1Fyn:\r~qu=11Ey(a1»Qua11ty[|magdnMur-ng»-amPu[ubumtar] e

/7 Tampilkan citra kelas kualitas udara

Map. addLayer(airQualityClassInage,
min: 8, max: 4, palette: ['gresn’,
'Kelas Kualitas Udara');

'Blue’, 'yellow', 'red', 'Black']},

var class_areas = e=.Inage.pixeldrea().divide(1686%1086) 2ddBznds(airQualityClassInage)
.reduceRegion(
reducer: ee.Reducer.sum().group({
groupField: 1,
groupiame: ‘code’,

Ha

geometry: table2,
naxPixels : lel3,
scale: 1eee,

N = T L N R ] = = = e

63 }).get{'groups’); =
84

65  print(class_aress);

8

67~ Export.image.toDrive({

& image: airQualityClassImage,

5 description: 'H02_2019°,

70 region: table2,

71 scale:1000,

72 maxPixels: lels

73 i

74

s f/s02

7%

77 var tahun2023502 = ee.ImageCollection( "COPERNICUS/S5P/NRTI/L3_S02")
78 select('502_column_number_density'

79 .filterDate( 2023-01-01', "2023-12-31');

£

81  // Konversi WO dari mol/m*2 ke wg/m*3
B2 var £02_molar_mass = 64.066; // massa molar NO2 dalam g/mol
83 war conversion_factorl = 1e9 / so2_molar_mass; // faktor konwersi dari mol/m*2 ke ug/m"3

84
85 var comvertToMicrogramssO2 = function(image) {

£ var so2_ugn3 = image.select('502_column_nunber_density’).multiply(conversion_factorl)
87 return image. addBands(so2_ugn3 . rename( ' 502_colunn_number_density_ugn3'));

8 b

8

9@ // // Aplikasikan konversi ke semua citra dalam koleksi

91 var collection_with_ugm3_: map( icrog 1

92

var Clip UGH3 502 = collection with uem3 1.mean().clipitable2)

GetLink save ~ Run  ~ [l Reset -

[=]

Apps

95 J/ Tampilkan citra pada peta
96 var visParamsi = {min: 8, max: 108}; // Sesusikan rentang visualisasi di sini
§7  Map.addlayer(Clip_UGM3_SO2, visParamsl, 'Mean 502 (pg/m"3)');

93 var airQualityInagelnMicrogranPerCubicMeterl = Clip UGM3_S02;
02

1

161 // // Tentukan batas nilai untuk kelas

162 var thresholdsl = [52, 138, 406, 589, 1260];

103

104 // // Tentukan kelas yang sesusi dengan batas nilai

105  var classNamesl = ['Baik', 'Sedang’, 'Tidak Sehat', 'Samgst Tidak Sehat','Berbahaya’];
106

167 /7 // Fungsi untuk mengklasifikasikan nilai pixel

o8- wvar classifyairQualityl = function(imsge) {

108 return image.sxpression(

110 'b(1) <= thresholds[a] 2 & : ' +

111 thresholds[1] ? 1 : ' +

112 = thresholds[2] 7 2 ¢ '+

113 'b(1) <= thresholds[3] ? 3 : &',

114~

115 *thresholds': thresholdsl

116

117 ).int().rename( ' air_quality_class

18 )

119

128 // // Terapkan fungsi klasifikasi ke citra kualitas udara

121 wvar airQualityClassImagel = classifyAirQualityl(airQuali g ubickete
122

123 // // Tempilkan citra kelas kuslitas udara
Map.zddLaver(airQualitvClassInagel.

b0 30 N0 £ 3 )

125 a, 4, palette:
126 "Kelas Kualitas Udara');
127

128

129+ . reduceRegion(

138+ reducer: ee.Reducer.sun().group({
131 groupField:

132 : .

133

134

135

136

137 1} .get(” s‘up*‘

138

139 print(class_areas);

140

141+

142

143

144

185

12 | worPixels: 1613

187 )

148

[green’

*Blue’, 'yellow', 'red’, 'Black']}, =

var class_areas = ee.Image.pixelArea(}.divide(1660°1680), addBands(airQualityClassInage
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