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ABSTRAK 

Malang Raya merupakan kawasan dengan tingkat urbanisasi yang meningkat 

pesat, yang berdampak pada perubahan suhu permukaan yang signifikan. 

Pertumbuhan populasi, urbanisasi, dan migrasi menjadi faktor utama peningkatan 

kepadatan penduduk di wilayah ini. Penelitian ini bertujuan untuk menganalisis 

kekritisan lingkungan dan urban heat island yang diakibatkan oleh perubahan 

suhu permukaan di wilayah Malang Raya pada tahun 2019 dan 2023. Pada 

penelitian ini, dilakukan analisis menggunakan dua metode utama yaitu 

Environmental Criticality Index (ECI) dan Urban Heat Island (UHI). ECI 

digunakan untuk mengukur tingkat kekritisan lingkungan, sedangkan UHI 

mengidentifikasi fenomena kenaikan suhu permukaan di daerah perkotaan 

dibandingkan dengan daerah pedesaan di sekitarnya. Data pada penelitian ini 

diperoleh dari pengolahan penginderaan jauh dengan menggunakan citra Landsat 

8 OLI/TIRS. Hasil analisis ECI di wilayah Malang raya pada klasifikasi sangat 

rendah mengalami penurunan dari 94% menjadi 92%, pada klasifikasi rendah 

mengalami kenaikan dari 5% menjadi 7%, pada klasifikasi sedang mengalami 

kenaikan dari 0.000% menjadi 0.001%, pada klasifikasi tinggi mengalami 

kenaikan dari 0.001% menjadi 0.012, dan pada klasifikasi sangat tinggi tidak 

mengalami perubahan. Sedangkan hasil UHI di wilayah Malang Raya pada 

klasifikasi Non UHI mengalami kenaikan dari 66% menjadi 73%, untuk 

klasifikasi UHI rendah mengalami penurunan dari 33% menjadi 26%, untuk 

klasifikasi UHI sedang dan UHI tinggi tidak mengalami perubahan. Dari hasil 

analisis diharapkan akan memberikan pemahaman yang lebih baik tentang pola 
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perubahan suhu permukaan di Malang Raya terhadap kekritisan lingkungan. 

Penelitian ini dapat memberikan informasi penting untuk pengambilan keputusan 

serta dapat memberikan wawasan mengenai mitigasi dampak kekritisan 

lingkungan akibat perubahan suhu permukaan. 

Kata Kunci : ECI, Landsat 8, LST, NDVI, Penginderaan Jauh, UHI. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

DAFTAR ISI 

 

HALAMAN JUDUL ................................................................................................ i 

LEMBAR PERSETUJUAN.................................................................................... ii 

BERITA ACARA .................................................................................................. iii 

ABSTRAK ............................................................................................................. iv 

LEMBAR PERNYATAAN KEASLIAN SKRIPSI .............................................. vi 

LEMBAR PERSEMBAHAN ............................................................................... vii 

KATA PENGANTAR ......................................................................................... viii 

DAFTAR ISI .......................................................................................................... ix 

DAFTAR GAMBAR ............................................................................................. xi 

DAFTAR TABEL ................................................................................................ xiii 

BAB I ...................................................................................................................... 1 

PENDAHULUAN .................................................................................................. 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2 Rumusan Masalah .................................................................................... 2 

1.3 Tujuan dan Manfaat .................................................................................. 2 

1.4 Batasan Masalah ....................................................................................... 3 

1.5 Sistematika Penulisan ............................................................................... 3 

BAB II ..................................................................................................................... 5 

LANDASAN TEORI .............................................................................................. 5 

2.1 Kekritisan Lingkungan ............................................................................. 5 

2.2 Penginderaan Jauh .................................................................................... 6 

2.3 Citra .......................................................................................................... 7 

2.4 NDVI (Normalized Difference Vegetation Index) .................................. 10 

2.5 LST (Land Surface Temperature) .......................................................... 11 

2.6 ECI (Environmental Criticality Index) ................................................... 13 

2.7 UHI (Urban Heat Island) ....................................................................... 13 

2.8 Validasi Lapangan .................................................................................. 14 

2.9 Uji Akurasi ............................................................................................. 15 

2.10 Korelasi .................................................................................................. 17 

2.11 SIG (Sistem Informasi Geografis) .......................................................... 18 



x 
 

2.12 Peta ......................................................................................................... 19 

BAB III ................................................................................................................. 21 

METODOLOGI PENELITIAN ............................................................................ 21 

3.1 Lokasi Penelitian .................................................................................... 21 

3.2 Alat dan Bahan ....................................................................................... 22 

3.3 Diagram Alir ........................................................................................... 23 

3.4 Penjelasan Diagram Alir ........................................................................ 24 

3.5 Tahapan Pengolahan Data ...................................................................... 25 

3.5.1 Cropping citra shp batas administrasi ............................................. 25 

3.5.2 Koreksi radiometrik ........................................................................ 27 

3.5.3 Pengolahan Normalized Difference Vegetation Index .................... 28 

3.5.3 Pengolahan Land Surface Temperature .......................................... 31 

3.5.4 Pengolahan Environment Criticality Indeks.................................... 38 

3.5.5 Pengolahan Urban Heat Island ....................................................... 40 

3.5.6 Perhitungan Uji Validasi LST ......................................................... 42 

3.5.7 Perhitungan Korelasi LST dan ECI ................................................ 42 

BAB IV ................................................................................................................. 44 

HASIL DAN PEMBAHASAN ............................................................................. 44 

4.1 Benchmark Perbandingan Kekritisan Lingkungan 2019 dan 2023 ........ 44 

4.2 Analisis Hasil Pengolahan Algoritma NDVI ......................................... 45 

4.3 Analisis Hasil Pengolahan Algoritma LST ............................................ 47 

4.4 Analisis Hasil Pengolahan Algoritma ECI ............................................. 49 

4.5 Analisis Hasil Pengolahan Algoritma UHI ............................................ 51 

4.6 Hasil Validasi Survei Lapangan ............................................................. 53 

4.7 Korelasi LST dan ECI ............................................................................ 57 

BAB V ................................................................................................................... 59 

KESIMPULAN DAN SARAN ............................................................................. 59 

5.1 Kesimpulan ............................................................................................. 59 

5.2 Saran ....................................................................................................... 59 

DAFTAR PUSTAKA ........................................................................................... 60 

LAMPIRAN .......................................................................................................... 64 

 



xi 
 

DAFTAR GAMBAR 

Gambar 2.1 Kekritisan Lingkungan ........................................................................ 6 

Gambar 2.2 Penginderaan Jauh ............................................................................... 6 

Gambar 2.3 Citra Landsat ....................................................................................... 7 

Gambar 3.1 Lokasi Penelitian ............................................................................... 21 

Gambar 3.2 Diagram Alir ..................................................................................... 23 

Gambar 3.3 Tampilan Pemilihan Data .................................................................. 25 

Gambar 3.4 Tampilan setelah Add data ................................................................ 26 

Gambar 3.5 Tampilan Arctoolbox ......................................................................... 26 

Gambar 3.6 Tampilan proses clip ......................................................................... 27 

Gambar 3.7 Hasil clip Malang Raya ..................................................................... 27 

Gambar 3.8 Rumus koreksi radiometrik ............................................................... 28 

Gambar 3.9 Rumus koreksi radiometrik ............................................................... 28 

Gambar 3.10 Tampilan add band 4 dan 5 ............................................................. 29 

Gambar 3.11 Tampilan arctoolbox ....................................................................... 29 

Gambar 3.12 Rumus NDVI .................................................................................. 30 

Gambar 3.13 Hasil NDVI Malang Raya 2019 ...................................................... 30 

Gambar 3.14 Hasil NDVI Malang Raya 2023 ...................................................... 30 

Gambar 3.15 Tampilan add band .......................................................................... 31 

Gambar 3.16 Hasil radiance 10 ............................................................................ 31 

Gambar 3.17 Hasil radiance 11 ............................................................................ 32 

Gambar 3.18 Menghitung temperature brightness Band 10 ................................. 32 

Gambar 3.19 Menghitung temperature brightness band 11 ................................. 33 

Gambar 3.20 Hasil temperature brightness band 10 ............................................ 33 

Gambar 3.21 Hasil temperature brightness band 11 ............................................ 33 

Gambar 3.22 Tampilan arctoolbox ....................................................................... 34 

Gambar 3.23 Menghitung proportion of vegetation ............................................. 34 

Gambar 3.24 Hasil proportion of vegetation ........................................................ 35 

Gambar 3.25 Menghitung Emisivitas ................................................................... 35 

Gambar 3.26 Hasil emisivitas ............................................................................... 36 

Gambar 3.27 Menghitung LST Band 10 ............................................................... 36 

Gambar 3.28 Menghitung LST band 11 ............................................................... 37 



xii 
 

Gambar 3.29 Tampilan cell statitics ..................................................................... 37 

Gambar 3.30 Hasil rata rata LST Kota Batu 2019 ................................................ 38 

Gambar 3.31 Hasil rata rata LST Kota Batu 2023 ................................................ 38 

Gambar 3.32 Perhitungan ECI .............................................................................. 39 

Gambar 3.33 Perhitungan ECI .............................................................................. 39 

Gambar 3.34 Hasil ECI Malang Raya 2019.......................................................... 40 

Gambar 3.35 Hasil ECI Malang Raya 2023.......................................................... 40 

Gambar 3.36 Perhitungan UHI ............................................................................. 41 

Gambar 3.37 Hasil UHI Malang Raya 2019 ......................................................... 41 

Gambar 3.38 Hasil UHI Malang Raya 2023 ......................................................... 41 

Gambar 4.1 Benchmark ECI pada tahun 2019 ...................................................... 44 

Gambar 4.2 Benchmark ECI pada tahun 2023 ...................................................... 44 

Gambar 4.3 NDVI Malang Raya tahun 2019 ....................................................... 45 

Gambar 4.4 NDVI Malang Raya tahun 2023 ....................................................... 46 

Gambar 4.5 Grafik NDVI Malang Raya ............................................................... 47 

Gambar 4.6 LST Malang Raya 2019 .................................................................... 48 

Gambar 4.7 LST Malang Raya 2023 .................................................................... 48 

Gambar 4.8 Grafik LST Malang Raya .................................................................. 49 

Gambar 4.9 ECI Malang Raya 2019 ..................................................................... 50 

Gambar 4.10 ECI Malang Raya 2023 ................................................................... 50 

Gambar 4.11 Grafik ECI Malang Raya................................................................. 51 

Gambar 4.12 UHI Malang Raya 2019 .................................................................. 52 

Gambar 4.13 UHI Malang Raya 2023 .................................................................. 52 

Gambar 4.14 Grafik UHI Malang Raya ................................................................ 53 

Gambar 4.15 Titik sampel validasi NDVI ............................................................ 54 

Gambar 4.16 Titik sampel validasi LST ............................................................... 54 

Gambar 4.17 Korelasi linier suhu citra dan suhu lapangan .................................. 57 

Gambar 4.18 Regresi linier korelasi LST dengan ECI ......................................... 58 

 

 



xiii 
 

DAFTAR TABEL 

Tabel 2.1 Band Landsat 8........................................................................................ 8 

Tabel 2.2 Klasifikasi NDVI .................................................................................. 11 

Tabel 2.3 Klasifikasi LST ..................................................................................... 12 

Tabel 2.4 Klasifikasi ECI ...................................................................................... 13 

Tabel 2.5 Contoh matriks kesalahan (confusion matrix) ...................................... 15 

Tabel 2.6 Klasifikasi NMAE................................................................................. 17 

Tabel 2.7 Klasifikasi Korelasi R
2
 .......................................................................... 18 

Tabel 3.1 Alat Penelitian ....................................................................................... 22 

Tabel 3.2 Bahan Penelitian ................................................................................... 22 

Tabel 4.1 Hasil NDVI Malang Raya ..................................................................... 46 

Tabel 4.2 Tabel LST Malang Raya ....................................................................... 49 

Tabel 4.3 Tabel ECI Malang Raya ........................................................................ 51 

Tabel 4.4 Tabel UHI Malang Raya ....................................................................... 53 

Tabel 4.5 Tabel hasil sampel validasi NDVI ........................................................ 55 

Tabel 4.6 Tabel hasil sampel validasi LST ........................................................... 55 

Tabel 4.7 Tabel uji akurasi NDVI ......................................................................... 56 

 


