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ABSTRAK 

MUHAMAD ARYA WALIYUDIN. Dinamika Penularan Penyakit Malaria: 

Model SEIRS dengan Pengaruh Musim dan Kampanye Kesadaran. Dibimbing oleh 

PAIAN SIANTURI dan ALI KUSNANTO. 

Penelitian ini merekonstruksi model matematika SEIRS dengan pengaruh 

musim dan kampanye kesadaran untuk menganalisis dinamika malaria di Indonesia 

melalui penentuan titik tetap, ambang keberlangsungan populasi nyamuk (𝑅) , 

bilangan reproduksi dasar (𝑅0),  dan kestabilan lokal. Estimasi parameter 

menggunakan Least Squares pada data insidensi incidence of malaria per 1000 

population at risk Indonesia periode 2000–2024 WHO menghasilkan 𝑅0 = 1.4629 

dan 𝑅 = 10.8620 , menandakan malaria dan vektornya tetap bertahan. Analisis 

sensitivitas dan simulasi Runge-Kutta orde 4(5) mengonfirmasi bahwa peningkatan 

laju kematian nyamuk dewasa (𝜂) serta penurunan transmisi nyamuk-manusia (𝛽2) 

yang berfluktuasi secara musiman efektif menurunkan 𝑅0. Selain itu, kampanye 

kesadaran global (𝜔)  dan lokal (𝛿)  terbukti mempercepat peralihan populasi 

manusia ke kelompok sadar sehingga menekan jumlah nyamuk infektif secara 

drastis. Disimpulkan bahwa pengendalian vektor, pengurangan kontak nyamuk-

manusia, dan optimalisasi kampanye merupakan strategi paling efektif menekan 

malaria di Indonesia. 

 

Kata kunci: kampanye kesadaran, malaria, model SEIRS, pengaruh musim, simulasi 

                  numerik. 

 

ABSTRACT 

MUHAMAD ARYA WALIYUDIN. Dynamics of Malaria Transmission: 

SEIRS Model with Seasonality and Awareness Campaign Effects. Supervised by 

PAIAN SIANTURI and ALI KUSNANTO. 

This study reconstructs an SEIRS mathematical model incorporating 

seasonality and awareness campaigns to analyze malaria dynamics in Indonesia by 

determining equilibrium points, mosquito regulatory threshold (𝑅) , basic 

reproduction number (𝑅0), and local stability. Parameter estimation using Least 

Squares on WHO incidence of malaria per 1000 population at risk in Indonesia 

2000–2024 yielded 𝑅0 = 1.4629 and 𝑅 = 10.8620, indicating both malaria and its 

vectors persist. Sensitivity analysis and 4th-5th order Runge-Kutta simulations 

confirm that increasing adult mosquito mortality (𝜂) and decreasing mosquito-to-

human transmission (𝛽2)  which fluctuates seasonally, effectively reduce 𝑅0 . 

Furthermore, global (𝜔) and local (𝛿 ) awareness campaigns accelerate human 

transition to the aware group, drastically suppressing the infective mosquito 

population. In conclusion, vector control, reducing human-mosquito contact, and 

optimizing awareness campaigns are the most effective strategies to mitigate 

malaria in Indonesia. 

 
Keywords: awareness campaign, malaria, numerical simulation, seasonality,   

       SEIRS model.  
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