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ABSTRAK

Cyril Zamzami Lulail. Analisis Kesesuaian Lokasi Observatorium Astronomi di
Kalimantan dan Karakterisasi Lokasi Terpilih Berbasis Analisis Spasial.
Dibimbing oleh SONNI SETIAWAN dan IZATUL HAFIZAH.

Kalimantan memiliki potensi untuk pengamatan astronomi, tetapi belum
pernah dievaluasi secara rinci pada skala lokal, sementara kajian sebelumnya
belum memasukkan estimasi kuantitatif kualitas seeing berbasis model turbulensi
atmosfer sebagai kriteria pemilihan lokasi. Penelitian ini  bertujuan
mengidentifikasi lokasi paling sesuai untuk observatorium astronomi di
Kalimantan serta mengkarakterisasi kondisi atmosfer dan astronomisnya. Analisis
dilakukan menggunakan Multi-Criteria Decision Analysis dengan metode
Weighted Linear Combination yang mengintegrasikan 12 variabel meteorologis,
astronomis, topografis, dan aksesibilitas. Hasil pemetaan menunjukkan indeks
kesesuaian lokasi berkisar 0,098-0,704 dengan zona berindeks tertinggi
terkonsentrasi di Kalimantan bagian utara. Lima kandidat terbaik dipilih melalui
pendekatan local maximum, kemudian diuji homogenitasnya sebelum satu titik
representatif, yaitu Titik 1 pada elevasi 1.704 m di pegunungan Kalimantan Utara,
dikarakterisasi lebih lanjut. Titik 1 memiliki kegelapan langit dan aerosol optical
depth lebih baik dibandingkan Observatorium Nasional Timau dan OAIL, tetapi
memiliki usable nights kurang dari 20% sepanjang tahun, tidak terdapat lapisan
inversi suhu, serta estimasi seeing sebesar 5,92 arcsec. Temuan ini menunjukkan
bahwa iklim tropis basah Kalimantan menjadi kendala utama bagi observasi
astronomi optik profesional jangka panjang. Kajian selanjutnya disarankan
diperluas ke wilayah Indonesia yang secara klimatologis lebih prospektif, seperti
Nusa Tenggara Timur, Sulawesi, atau Papua.

Kata kunci: Kalimantan, karakterisasi lokasi, MCDA, observatorium astronomi
turbulensi optik
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ABSTRACT

Cyril Zamzami Lulail. Astronomical Observatory Site Suitability Analysis in
Kalimantan and Characterization of the Selected Site Using Spatial Analysis.
Supervised by SONNI SETIAWAN and IZATUL HAFIZAH.

Kalimantan has potential for astronomy but has not been evaluated, while
previous studies did not include quantitative seeing estimates based on
atmospheric turbulence models as a site-selection criterion. This study aimed to
identify the most suitable observatory site in Kalimantan and characterize its
atmospheric and astronomical conditions. Site suitability was assessed using
Multi-Criteria Decision Analysis with the Weighted Linear Combination method,
integrating 12 meteorological, astronomical, topographic, and accessibility
variables. The suitability index ranged from 0.098 to 0.704, with the highest
values concentrated in northern Kalimantan. The five best candidate sites were
identified using a local maximum approach and tested for homogeneity before one
representative site, Point 1, at 1,704 m in the mountains of North Kalimantan, was
characterized further. Point 1 exhibited darker skies and lower aerosol optical
depth than the National Timau Observatory and OAIL but had less than 20%
usable nights, lacked a temperature inversion layer, and had an estimated seeing
of 5.92 arcsec. These results indicate that Kalimantan's humid tropical climate is
the main limitation for long-term professional optical astronomy. Future studies
should extend the assessment to climatologically more promising regions of
Indonesia, such as East Nusa Tenggara, Sulawesi, and Papua.

Keywords: astronomical observatory, Kalimantan, MCDA, optical turbulence,
site characterization
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