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ABSTRAK 

 

Kota Pekalongan merupakan kota pesisir yang berkembang pesat dengan dominasi penggunaan 

lahan permukiman dan aktivitas industri batik sebagai sektor unggulan. Perkembangan wilayah tersebut 

menyebabkan penurunan kualitas lingkungan, terutama terkait minimnya vegetasi hijau yang berdampak pada 

peningkatan suhu permukaan kawasan. Isu strategis seperti pencemaran limbah, banjir rob, dan degradasi 

kesehatan vegetasi menjadi perhatian utama karena berpotensi memperburuk fenomena perubahan iklim di 

wilayah tersebut. 

Penelitian ini bertujuan untuk mengetahui pengaruh status klorofil vegetasi terhadap suhu 

permukaan kawasan Kota Pekalongan. Metode yang digunakan dalam penelitian ini adalah pendekatan 

kuantitatif deskriptif dengan pemanfaatan citra satelit Landsat 8 Tahun 2024 serta pengolahan spasial 

menggunakan software ArcGIS. Data yang digunakan meliputi indeks klorofil (CIgreen) dan suhu permukaan 

(Land Surface Temperature/LST) yang dianalisis secara spasial untuk mengetahui hubungan di antara 

keduanya. 

Metode analisis dilakukan melalui serangkaian tahapan, meliputi pengolahan citra satelit untuk 

menghitung nilai CIgreen dan LST, kemudian dilakukan analisis overlay untuk melihat hubungan spasial 

antara sebaran klorofil vegetasi dan suhu permukaan. Proses ini juga didukung dengan data sekunder 

mengenai kondisi fisik, non-fisik, serta struktur penggunaan lahan di Kota Pekalongan. 

Hasil penelitian menunjukkan bahwa terdapat hubungan positif antara nilai klorofil vegetasi dengan 

suhu permukaan, di mana wilayah yang memiliki vegetasi sehat (CIgreen tinggi) cenderung memiliki suhu 

permukaan yang lebih rendah. Penelitian ini merekomendasikan pentingnya peningkatan ruang terbuka hijau 

di kawasan perkotaan serta perlunya pengembangan kebijakan berbasis data spasial seperti insentif karbon 

atau perencanaan vegetasi kota untuk mendukung mitigasi perubahan iklim di Kota Pekalongan. 

Kata kunci: Vegetasi, Klorofil, Suhu Permukaan, Kota Pekalongan.  



VII 

 

DAFTAR ISI 
 

 

MOTO DAN PERSEMBAHAN .......................................................................................... IV 

KATA PENGANTAR .......................................................................................................... V 

ABSTRAK ......................................................................................................................... VI 

DAFTAR ISI ..................................................................................................................... VII 

DAFTAR TABEL ................................................................................................................ X 

DAFTAR GAMBAR ........................................................................................................... XI 

DAFTAR LAMPIRAN ...................................................................................................... XIII 

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

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

1.2. Rumusan Masalah .............................................................................................. 3 

1.3. Tujuan ................................................................................................................. 9 

1.4. Sasaran .............................................................................................................. 9 

1.5. Ruang  Lingkup ................................................................................................... 9 

1.5.1. Ruang Lingkup Wilayah .............................................................................. 9 

1.5.2. Ruang Lingkup Materi ............................................................................... 11 

1.6. Kerangka Pikir ................................................................................................... 12 

1.7. Metodologi ........................................................................................................ 14 

1.7.1. Pendekatan ............................................................................................... 14 

1.7.2. Metode Pengumpulan Data ....................................................................... 14 

1.7.3. Metode Analisis ......................................................................................... 13 

1.8. Sistematika Penulisan ....................................................................................... 18 

BAB II  TINJAUAN PUSTAKA .......................................................................................... 19 

2.1. Bencana ................................................................................................................. 19 

2.2. Global Warming ..................................................................................................... 21 



VIII 

 

2.3. Perubahan Iklim ..................................................................................................... 23 

2.4. Penggunaan Lahan ................................................................................................ 25 

2.5. Urban Heat Island .................................................................................................. 27 

2.6. Vegetasi dan Kualitas Klorofil................................................................................. 29 

2.7. Penginderaan Jauh ................................................................................................ 30 

2.8. Sintesa Literatur ..................................................................................................... 34 

2.9. Variabel Terpilih ..................................................................................................... 40 

BAB III  GAMBARAN UMUM WILAYAH ........................................................................... 43 

1.1. Aspek Fisik........................................................................................................ 43 

3.1.1. Administrasi ..................................................................................................... 43 

3.1.2. Topografi ......................................................................................................... 45 

3.1.3. Jenis Tanah ..................................................................................................... 47 

3.1.4. Curah Hujan .................................................................................................... 49 

3.1.5. Tutupan Lahan ................................................................................................ 51 

3.1.6. Sebaran Tutupan Vegetasi ........................................................................ 53 

3.2. Aspek Non Fisik ..................................................................................................... 55 

3.2.1. Jumlah Penduduk ............................................................................................ 55 

3.2.2. Kepadatan Penduduk ...................................................................................... 56 

BAB IV  ANALISIS ............................................................................................................ 59 

4.1. Analisis Land Surface Temprature (LST) .......................................................... 59 

4.1.1. TOA Top of Atmosphere ........................................................................... 60 

4.1.2. TB Brightness Temperature ...................................................................... 61 

4.1.3. NDVI Normalized Difference Vegetation Index .......................................... 62 

4.1.4. PVI Proportional Vegetation Index ............................................................ 63 

4.1.5. EC Error Calculation .................................................................................. 64 

4.2. Hasil Analisis Land Surface Temprature (LST) ................................................. 65 

4.3. Analisis Chlorophyle Indexs Green (Clg)........................................................... 67 

4.4. Hasil Analisis Chlorophyle Indexs Green (Clg) .................................................. 67 



IX 

 

4.5. Analisis Pengaruh Status Klorofil Vegetasi ....................................................... 69 

BAB V  PENUTUP ............................................................................................................ 82 

5.1. Kesimpulan ............................................................................................................ 82 

5.2. Rekomendasi ......................................................................................................... 83 

DAFTAR PUSTAKA ......................................................................................................... 86 

DAFTAR LAMPIRAN ........................................................................................................ 91 

 

  



X 

 

DAFTAR TABEL 

 

Tabel 1.1 Tabel Kebutuhan Data ...................................................................................... 11 

Tabel 2.1 Sintesa Literatur................................................................................................ 34 

Tabel 2.2 Variabel Terpilih ................................................................................................ 40 

Tabel 3.1 Topografi Kota Pekalongan .............................................................................. 45 

Tabel 3.2 Jenis Tanah Kota Pekalongan .......................................................................... 47 

Tabel 3.3 Curah Hujan Kota Pekalongan 2023 ................................................................. 49 

Tabel 3.4 Luasan Tutupan Lahan Kota Pekalongan ......................................................... 51 

Tabel 3.5 Tabel Luasan Tutupan Vegetasi ....................................................................... 53 

Tabel 3.6 Jumlah Penduduk 5 Tahunan Kota Pekalongan ............................................... 55 

Tabel 3.7 Kepadatan Penduduk Kota Pekalongan ........................................................... 56 

Tabel 4.1 Sebaran Land Surface Temprature .................................................................. 65 

Tabel 4.2 Luas Hasil Analisis CLG ................................................................................... 67 

Tabel 4.3 Analisis Pengaruh Clg terhadap LST ................................................................ 70 

 
  



XI 

 

 
 

DAFTAR GAMBAR 
 

 
Gambar 1.1 Peta Tematik Penggunaan Lahan Kota Pekalongan....................................... 2 

Gambar 1.2 Kualitas Air Sungai Loji Yang Buruk ............................................................... 4 

Gambar 1.3 Banjir Awal Tahun Kota Pekalongan ............................................................... 5 

Gambar 1.4 Pencemaran Limbah Batik Sungai Setu ......................................................... 6 

Gambar 1.5 Perubahan Suhu Rata Rata Kota Pekalongan ................................................ 6 

Gambar 1.6 Pesisir Utara Tenggelam Air Laut ................................................................... 7 

Gambar 1.7 Kondisi Vegetasi Kota Pekalongan ................................................................. 8 

Gambar 1.8 Peta Tautan Wilayah .................................................................................... 10 

Gambar 1.9 Kerangka Pikir .............................................................................................. 13 

Gambar 1.10 Motode Analisis Spasial .............................................................................. 14 

Gambar 1.11 Kerangka Analisis ....................................................................................... 17 

Gambar 3.1 Peta Administrasi Kota Pekalongan .............................................................. 44 

Gambar 3.2 Peta Topografi Kota Pekalongan .................................................................. 46 

Gambar 3.3 Peta Jenis Tanah Kota Pekalongan .............................................................. 48 

Gambar 3.4 Peta Curah Hujan Kota Pekalongan ............................................................. 50 

Gambar 3.5 Peta Tutupan Lahan Kota Pekalongan ......................................................... 52 

Gambar 3.6 Peta Sebaran Vegetasi Kota Pekalongan ..................................................... 54 

Gambar 3.7 Jumlah Penduduk Kota Pekalongan 2019 - 2024 ......................................... 55 

Gambar 3.8 Peta Sebaran Penduduk Kota Pekalongan ................................................... 57 

Gambar 3.9 Peta Kepadatan Penduduk Kota Pekalongan ............................................... 58 

Gambar 4 .1 Peta Analisis Suhu Permukaan ................................................................... 66 

Gambar 4 .2 Peta Analisis Sebaran CLG ......................................................................... 68 

Gambar 4 .3 Peta Analisis Pengaruh Clg terhadap LST .................................................. 81 

Gambar 4.1 Peta Analisis TOA ......................................................................................... 60 

Gambar 4.2 Peta Analisis BT ........................................................................................... 61 

Gambar 4.3 Peta Analisis NDVI ....................................................................................... 62 

Gambar 4 .4 Peta Analisis PVI ......................................................................................... 63 

Gambar 4.5 Analisis EC ................................................................................................... 64 

Gambar 4 .6 Peta Analisis Suhu Permukaan ................................................................... 66 



XII 

 

Gambar 4 .7 Peta Analisis Sebaran CLG ......................................................................... 68 

Gambar 4 .8 Peta Analisis Pengaruh Clg terhadap LST....................................................81 

 

 

 
  



XIII 

 

DAFTAR LAMPIRAN 
 

 

Lampiran  1 Langkah Analisis Clg .................................................................................. 91 

Lampiran  2 Langkah Analisis Land Surface Temprature .......................................... 93 

Lampiran  3 Lembar Bimbingan ..................................................................................... 95 

  


