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ABSTRAK 

 

Pertumbuhan kota yang pesat di Surabaya telah menyebabkan berkurangnya 

Ruang Terbuka Hijau (RTH) dan meningkatnya fenomena Urban Heat Island 

(UHI). Penelitian ini bertujuan untuk mengidentifikasi kondisi eksisting Hutan 

Kota Jeruk Lakarsantri terkait faktor-faktor yang memengaruhi penurunan UHI, 

serta menganalisis faktor-faktor yang berpengaruh dan merumuskan strategi 

optimalisasi fungsinya sebagai upaya mitigasi UHI yang efektif dan berkelanjutan. 

Penelitian ini menggunakan pendekatan kuantitatif dan deskriptif, melalui survei 

lapangan untuk inventarisasi vegetasi dan pengukuran mikroklimat, serta analisis 

penginderaan jauh untuk memperoleh data Normalized Difference Vegetation 

Index (NDVI) dan Land Surface Temperature (LST) menggunakan perangkat lunak 

ArcGIS dan QGIS. Hasil penelitian menunjukkan bahwa Hutan Kota Jeruk 

Lakarsantri berada pada kelas NDVI sedang hingga tinggi (0,251–0,59) dengan 

kelas LST terendah pada kawasan penelitian (27,6–31,4°C), berbeda signifikan 

dengan kawasan permukiman di sekitarnya yang bersuhu 35,3–37,9°C, dengan 

selisih suhu permukaan lebih dari 7°C. Teridentifikasi 15 jenis vegetasi dengan 387 

individu, didominasi strata pohon berkanopi lebar (73,3%), dengan Indeks 

Keanekaragaman Shannon-Wiener tergolong sedang (H’ = 2,286). Tujuh dari 

delapan aspek fasilitas pendukung kawasan telah tersedia, meskipun penerangan 

dan area parkir khusus masih perlu ditingkatkan. Temuan ini mengonfirmasi bahwa 

Hutan Kota Jeruk Lakarsantri berfungsi sebagai zona pendingin lokal (local cooling 

island) yang efektif. Strategi optimalisasi yang dirumuskan meliputi penguatan 

strata vegetasi bawah, penjagaan konektivitas hijau, perbaikan fasilitas pendukung, 

serta pemantauan berkala terhadap NDVI, LST, dan mikroklimat untuk menjaga 

keberlanjutan fungsi mitigasi UHI. 

Kata kunci: Urban Heat Island, Ruang Terbuka Hijau, NDVI, Land Surface 

Temperature 
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ABSTRACT 

 

Rapid urban growth in Surabaya has led to a reduction in Green Open Space 

(GOS) and an intensification of the Urban Heat Island (UHI) phenomenon. This 

study aimed to assess the existing conditions of the Jeruk Urban Forest in 

Lakarsantri regarding factors that influence UHI reduction, to analyze these 

contributing factors, and to formulate strategies to optimize the forest’s function as 

an effective and sustainable UHI mitigation measure. The study employed 

quantitative and descriptive approaches, utilizing field surveys for vegetation 

inventory and microclimate measurements, alongside remote sensing analysis—

using ArcGIS and QGIS software—to obtain Normalized Difference Vegetation 

Index (NDVI) and Land Surface Temperature (LST) data. The results indicated that 

the Jeruk Urban Forest in Lakarsantri felt within the moderate-to-high NDVI range 

(0.251–0.59) and exhibited the lowest LST values in the study area (27.6–31.4°C); 

this contrasted significantly with the surrounding residential areas, which record 

temperatures of 35.3–37.9°C, representing a surface temperature difference of more 

than 7°C. A total of 15 vegetation species comprising 387 individual plants were 

identified—dominated by broad-canopy tree strata (73.3%)—with a Shannon-

Wiener Diversity Index classified as moderate (H’ = 2.286). Seven out of eight 

supporting facility aspects are already in place, although lighting and dedicated 

parking areas require further improvement. These findings confirmed that the Jeruk 

Urban Forest in Lakarsantri functions as an effective local cooling island. The 

formulated optimization strategies include strengthening the understory vegetation 

strata, maintaining green connectivity, improving supporting facilities, and 

conducting periodic monitoring of NDVI, LST, and microclimate conditions to 

ensure the sustainability of its UHI mitigation function.. 

Keywords: Urban Heat Island, Green Open Space, NDVI, Land Surface 

Temperature 

  



 

viii 
 

DAFTAR ISI 

 
PERNYATAAN TIDAK MELAKUKAN PLAGIASI ......................................... i 

LEMBAR PENGESAHAN ................................................................................... ii 

LEMBAR PERSETUJUAN ................................................................................. iii 

KATA PENGANTAR ............................................................................................ iv 

ABSTRAK ............................................................................................................. vi 

ABSTRACT .......................................................................................................... vii 

DAFTAR ISI ........................................................................................................ viii 

DAFTAR TABEL ................................................................................................. xii 

DAFTAR GAMBAR ........................................................................................... xiii 

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

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

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

1.3 Tujuan Penelitian .................................................................................. 4 

1.4 Manfaat Penelitian ................................................................................ 4 

1.5 Batasan Penelitian ................................................................................. 4 

1.6 Jadwal Pelaksanaan Penelitian ............................................................ 5 

1.7 Lokasi Penelitian ................................................................................... 6 

BAB II  TINJAUAN PUSTAKA .......................................................................... 8 

2.1 Pengertian Optimalisasi Ruang Terbuka Hijau Sebagai Upaya 

Mengurangi UHI: Studi Kasus Hutan Kota Jeruk Lakarsantri .................. 8 

2.2 Urban Heat Island (UHI) ..................................................................... 8 

2.2.1 Faktor – Faktor yang Mempengaruhi Urban Heat Island ............ 9 

2.2.2 Dampak Urban Heat Island (UHI) .................................................. 9 

2.2.3 Urban Heat Island (UHI) di Kota Surabaya ................................. 10 

2.3 Kondisi Mikroklimat Kawasan.......................................................... 10 

2.4 Ruang Terbuka Hijau (RTH) ............................................................. 11 

2.5 Mekanisme RTH dalam Mitigasi Urban Heat Island (UHI) ........... 12 



 

ix 
 

2.5.1 Evapotranspirasi ............................................................................. 12 

2.5.2 Naungan Tajuk (Canopy Shading) ................................................ 13 

2.5.3 Komposisi dan Struktur Vegetasi .................................................. 13 

2.5.4 Penyerapan Radiasi Matahari ....................................................... 15 

2.6 NDVI (Normalized Difference Vegetation Index) ............................ 15 

2.7 Hubungan NDVI dengan Urban Heat Island ................................... 16 

2.8 Efektivitas Ruang Terbuka Hijau dalam Menurunkan Suhu ........ 17 

2.9 Land Surface Temperature (LST) ..................................................... 17 

2.10 Hutan Kota sebagai Strategi Mitigasi Urban Heat Island .............. 18 

2.11 Kerangka Pemikiran .......................................................................... 19 

2.12 Bagan Kerangka Pemikiran ............................................................... 21 

2.13 Penelitian Terdahulu ........................................................................... 21 

BAB III  METODE PENELITIAN ................................................................... 29 

3.1 Metode Penelitian ................................................................................ 29 

3.2 Lokasi dan Waktu Penelitian ............................................................. 29 

3.2.1 Lokasi Penelitian ............................................................................. 29 

3.2.2 Waktu Penelitian ............................................................................. 30 

3.3 Populasi dan Sampel ........................................................................... 30 

3.3.1 Populasi ............................................................................................ 30 

3.3.2 Sampel .............................................................................................. 30 

3.4 Variabel dan Definisi Operasional ..................................................... 31 

3.4.1 Variabel Penelitian .......................................................................... 31 

3.4.2 Definisi Operasional ........................................................................ 31 

3.5 Teknik Pengumpulan Data ................................................................. 32 

3.5.1 Data Primer ..................................................................................... 33 

3.5.2 Data Sekunder ................................................................................. 33 

3.6 Teknik Analisis Data ........................................................................... 34 

3.6.1 Analisis Tutupan Lahan ................................................................. 34 

3.6.2 Analisis Kerapatan Vegetasi (NDVI) ............................................. 34 



 

x 
 

3.6.3 Analisis Suhu Permukaan (LST) ................................................... 35 

3.6.4 Analisis Hubungan NDVI dan LST ............................................... 35 

3.6.5 Analisis Intensitas Urban Heat Island (UHI) ............................... 36 

3.6.6 Perumusan Strategi Optimalisasi RTH ........................................ 36 

3.7 Alur Penelitian ..................................................................................... 37 

BAB IV  ANALISA DAN DATA ........................................................................ 38 

4.1 Gambaran Umum Lokasi Penelitian ................................................ 38 

4.2 Kondisi Tutupan Lahan di Sekitar Kawasan ................................... 40 

4.3 Penyajian Data Tutupan Lahan ......................................................... 42 

4.4 Kondisi Kerapatan Vegetasi (NDVI) ................................................. 42 

4.5 Penyajian Data Kerapatan Vegetasi (NDVI) .................................... 43 

4.6 Kondisi Suhu Permukaan Lahan (Land Surface Temperature) .... 44 

4.6.1 Intensitas Urban Heat Island di Kawasan Sekitar ...................... 45 

4.7 Penyajian Data Suhu Permukaan Lahan (LST) .............................. 46 

4.8 Kondisi Komposisi dan Struktur Vegetasi ........................................ 47 

4.9 Kerapatan Tajuk ............................................................................. 52 

4.10 Kondisi Mikroklimat Kawasan.......................................................... 55 

4.11 Kondisi Fasilitas dan Pemanfaatan RTH ......................................... 57 

4.12 Ringkasan Kondisi Eksisting dan Implikasinya .............................. 62 

BAB V HASIL DAN PEMBAHASAN .............................................................. 65 

5.1 Intrepretasi Data Mikroklimat .......................................................... 65 

5.2 Intrepretasi NDVI dan LST ............................................................... 65 

5.3 Hasil Analisis Data .............................................................................. 66 

5.4 Interpretasi Hasil .................................................................................... 68 

5.5 Pembahasan: Keterkaitan Temuan dengan Teori dan Penelitian 

Terdahulu ............................................................................................................. 69 

5.6 Ringkasan Hasil ...................................................................................... 70 

5.7 Ringkasan Jawaban Tujuan Penelitian ................................................. 71 

5.8 Penerepan Rekomendasi Perencanaan Ruang Terbuka Hijau di 

Hutan Kota Jeruk Lakarsantri. ......................................................................... 71 



 

xi 
 

BAB VI KESIMPULAN DAN SARAN ............................................................ 74 

6.1 Kesimpulan .............................................................................................. 74 

6.2 Saran ........................................................................................................ 74 

DAFTAR PUSTAKA .......................................................................................... 76 

 

  



 

xii 
 

DAFTAR TABEL 

 

Tabel 1.1 Jadwal Pelaksanaan Penelitian ............................................................ 5 

Tabel 2.1 Estimasi Kondisi Mikroklimat di Berbagai  Zona Kawasan 

Penelitian. ............................................................................................................. 11 

Tabel 2.2 Contoh Jenis Vegetasi yang Berpotensi Mendukung Fungsi Mitigasi 

UHI Hutan Kota ................................................................................................... 14 

Tabel 2.3 Klasifikasi Kerapatan Vegetasi Berdasarkan Nilai NDVI ............... 16 

Tabel 2.4 Estimasi Kisaran Suhu Permukaan Berdasarkan Jenis Tutupan 

Lahan .................................................................................................................... 18 

Tabel 2.5 Tabel Penelitian Terdahulu ................................................................. 21  

Tabel 3.1 Definisi Operasional Variabel Penelitian ........................................... 31 

Tabel 3.2 Klasifikasi Kerapatan Vegetasi Berdasarkan Nilai NDVI ............... 34 

Tabel 3.3 Alur Penelitian ..................................................................................... 37 

Tabel 4.1 Data Umum Lokasi Penelitian............................................................ 39 

Tabel 4.2 Klasifikasi Tutupan Lahan di Kawasan Sekitar Hutan Kota Jeruk 

Lakarsantri (Estimasi) ......................................................................................... 40 

Tabel 4.3 Kategori Tutupan Lahan Pada Hutan Kota Jeruk........................... 42 

Tabel 4.4 Distribusi Kelas NDVI Pada Kawasan Penelitian dan Sekitarnya . 44 

Tabel 4.5 Kelas Suhu Permukaan Lahan (LST) Pada Kawasan Penelitian dan 

Sekitarnya ............................................................................................................. 46 

Tabel 4.6 Contoh Jenis Vegetasi Yang Ada di Hutan Kota Jeruk .................... 48 

Tabel 4.7 Jenis dan Jumlah Individu Vegetasi di Kawasan Hutan Kota Jeruk 

Lakarsantri ........................................................................................................... 53 

Tabel 4.8 Data Mikroklimat Pada Titik Pengamatan di Kawasan Hutan Kota 

Jeruk ...................................................................................................................... 56 

Tabel 4.9 Fasilitas Eksisting Hutan Kota Jeruk Lakarsantri .......................... 57 

Tabel 4.10 Kondisi Fasilitas Pendukung Kawasan Hutan Kota Jeruk 

Lakarsantri. .......................................................................................................... 61 

Tabel 4.11 Ringkasan Kondisi Eksisting Hutan Kota Jeruk Lakarsantri ...... 63 

Tabel 5.1 Ringkasan Hasil Penelitian dan Implikasinya .................................. 70 

Tabel 5.2 Ringkasan Jawaban Tujuan Penelitian ............................................. 71 

 

  



 

xiii 
 

DAFTAR GAMBAR 

Gambar 1.1 Peta Surabaya ................................................................................... 6 

Gambar 1.2 Peta Kecamatan Lakarsantri .......................................................... 6 

Gambar 1.3 Peta Kelurahan Jeruk ...................................................................... 7 

Gambar 2.1 Bagan Kerangka Pemikiran .......................................................... 21 

Gambar 4.1 Peta Lokasi Hutan Kota Jeruk Lakarsantri ................................ 39 

Gambar 4.2 Peta Tutupan Lahan di Kawasan Sekitar Hutan Kota Jeruk 

Lakarsantri ........................................................................................................... 41 

Gambar 4.3 Distribusi Nilai NDVI di Kawasan Hutan Kota Jeruk dan 

Sekitarnya ............................................................................................................. 43 

Gambar 4.4 Distribusi Land Surface Temperature (LST) di sekitar Kawasan 

Hutan Kota Jeruk ................................................................................................ 45 

Gambar 4.5 Perwakilan Letak Vegetasi di Hutan Kota Jeruk ........................ 47 

Gambar 4.6 Pengukuran Mikroklimat Digital HTC 2 ..................................... 56 

Gambar 5.1 Lokasi Hutan Kota Jeruk .............................................................. 72 

Gambar 5.2 Perwakilan Letak Vegetasi di Hutan Kota Jeruk ........................ 72 

Gambar 5.3 Solusi Perencanaan RTH Hutan Kota .......................................... 73 

 

 

  


