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ABSTRAK 

IMPLEMENTASI ALGORITMA BEE COLONY PADA MODEL GRAF 
BERBOBOT DALAM MENENTUKAN RUTE EVAKUASI OPTIMAL 

GUNA MENANGGULANGI BENCANA TSUNAMI 
DI YOGYAKARTA INTERNATIONAL AIRPORT 

Yogyakarta International Airport (YIA) merupakan bandara yang berisiko tinggi 
terhadap ancaman tsunami karena lokasinya berada di pesisir selatan Pulau Jawa, 
dekat zona subduksi aktif Lempeng Indo-Australia dan Eurasia. Kondisi ini 
menempatkan YIA pada kawasan rawan gempa megathrust yang berpotensi 
memicu tsunami, sehingga diperlukan perencanaan jalur evakuasi yang efektif dan 
berbasis spasial. Penelitian ini bertujuan untuk menentukan jalur evakuasi 
teroptimal di lantai dasar YIA menggunakan Algoritma Bee Colony (ABC) yang 
dimodifikasi. Keterbaruan penelitian ini terletak pada penerapan graf berbobot 
yang lebih kompleks dengan multi-titik awal dan multi-exit, serta integrasi 
parameter jarak dan kepadatan dalam penentuan jalur evakuasi, yang belum 
pernah diterapkan dalam penelitian sebelumnya di YIA. Selain itu, hingga saat ini 
Angkasa Pura I belum mempublikasikan peta jalur evakuasi secara luas kepada 
publik, sehingga hasil penelitian ini diharapkan dapat mengisi kekosongan 
informasi tersebut. Data primer berupa peta layout dan jumlah penumpang 
digunakan untuk membangun graf dan memberikan bobot pada setiap sisi jalur. 
Optimasi jalur dilakukan melalui tahap inisialisasi populasi, evaluasi fitness 
berbasis bobot, dan perbaikan solusi menggunakan operasi swap dan insert pada 
ABC. Hasil penelitian menunjukkan bahwa dari sepuluh titik awal evakuasi, 
seluruhnya dialokasikan menuju jalur optimal yang mengarah ke enam exit point, 
dengan EG sebagai titik exit yang paling dominan. Peta evakuasi yang dihasilkan 
menunjukkan alur evakuasi spesifik berdasarkan zona terminal, dengan 
mempertimbangkan efisiensi jarak dan tingkat kepadatan. Penelitian ini 
menyajikan pendekatan baru dalam optimasi rute evakuasi tsunami berbasis 
spasial di YIA. 

Kata Kunci: Algoritma Bee Colony, rute evakuasi, tsunami, teori graf, YIA 
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ABSTRACT 

IMPLEMENTATION OF THE BEE COLONY ALGORITHM ON A 
WEIGHTED GRAPH MODEL TO DETERMINE THE OPTIMAL 

EVACUATION ROUTE FOR MITIGATING TSUNAMI DISASTERS 
AT YOGYAKARTA INTERNATIONAL AIRPORT 

 
Yogyakarta International Airport (YIA) is highly vulnerable to tsunami threats due 
to its location on the southern coast of Java Island, near the active subduction zone 
between the Indo-Australian and Eurasian plates. This geographical condition 
places YIA at risk of megathrust earthquakes that may trigger tsunamis, 
highlighting the urgent need for effective, spatial-based evacuation planning. This 
study aims to determine the optimal evacuation routes on the ground floor of YIA 
using a modified Artificial Bee Colony (ABC) algorithm. The novelty of this research 
lies in the application of a more complex weighted graph involving multiple starting 
points and multiple exit points, as well as the integration of distance and density 
parameters in evacuation route optimization, which has not been applied in 
previous studies at YIA. Furthermore, as of now, Angkasa Pura I has not yet 
published an official evacuation route map for public access, thus this research 
aims to fill the existing information gap. Primary data, including terminal layout 
maps and passenger numbers, were used to construct the graph and assign 
weights to each edge. Route optimization was conducted through initial population 
generation, fitness evaluation based on combined weights, and solution 
improvement using swap and insert operations within the ABC framework. The 
results show that all ten evacuation starting points are allocated to optimal routes 
leading to six exit points, with exit EG being the most frequently selected. The 
evacuation map produced illustrates specific evacuation flows according to 
terminal zones, considering both distance efficiency and density factors. This 
research offers a new approach to tsunami evacuation route optimization at YIA 
based on spatial graph modeling. 

Keywords: Bee Colony Algorithm, graph theory, evacuation route, tsunami, YIA 
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