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ABSTRAK 

Arah dan kecepatan angin sangat berperan penting dalam penerbangan 

karena dapat mempengaruhi keselamatan dan efisiensi pesawat terbang saat 

tinggal landas dan mendarat. Bandara Silangit merupakan salah satu bandara yang 

berada di Sumatera Utara dan termasuk dalam bandara internasional yang saat ini 

mengalami perkembangan cukup pesat. Bandara Silangit berada di daerah 

perbukitan dan perairan serta dataran tinggi, maka sangat besar kemungkinan arah 

angin yang berubah-ubah. Untuk itu perlu dilakukan analisis arah angin dan 

orientasi landasan pacu di Bandara Silangit. Analisis ini menggunakan data 

gabungan tahun 2020 hingga 2024 yang diperoleh dari Stasiun Meteorologi 

Silangit. Dalam penelitian ini dilakukan analisis arah angin dominan di Bandara 

Silangit menggunakan diagram windrose untuk mengetahui arah angin terbanyak. 

Data diolah menggunakan bantuan aplikasi WRPlot View. Hasil dari analisis ini 

nantinya akan sangat membantu dalam mendukung perencanaan teknis dan 

pengambilan keputusan pengelolaan kebandarudaraan di wilayah studi. 

Dari hasil perhitungan data arah dan kecepatan angin pada Bandara Silangit, 

arah angin terbanyak berasal dari arah ENE (East North East) sebesar 12,306%. 

Arah angin ini diambil dari data gabungan tahun 2020–2024. Dengan perhitungan 

cakupan angin (wind coverage) dari arah angin dominan, didapatkan hasil 

cakupan angin sebesar 99,830% pada arah 70°–250°, sedangkan arah landasan 

pacu eksisting yaitu 90°–270° memiliki nilai cakupan angin sebesar 99,801%. 

Nilai cakupan angin dapat dikatakan layak karena memenuhi syarat kelayakan 

yaitu minimum 95%. Hal ini menunjukkan bahwa arah landasan pacu eksisting 

masih sangat layak terhadap arah angin di Bandara Silangit. Perbandingan kedua 

nilai tersebut menjadi dasar analisis kelayakan teknis orientasi runway terhadap 

kondisi angin jangka panjang. 

Studi ini diharapkan dapat menjadi rujukan dalam evaluasi arah landasan 

pacu di bandara lainnya yang memiliki kondisi geografis dan klimatologis serupa. 

Dengan pendekatan berbasis data aktual dan analisis statistik visual, kajian ini 

mampu memberikan gambaran ilmiah yang kuat mengenai hubungan antara arah 

angin dominan dan efisiensi orientasi runway. Implikasi dari hasil penelitian ini 

dapat dimanfaatkan oleh pihak regulator, pengelola bandara, maupun perencana 

teknis dalam mengembangkan desain infrastruktur yang tanggap terhadap 

variabilitas iklim lokal dan keselamatan penerbangan. 

Kata Kunci: arah angin, landasan pacu, windrose, cakupan angin, WRPlot View 
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ABSTRACT 

Wind direction and speed play a crucial role in aviation as they directly 

affect the safety and efficiency of aircraft during take-off and landing. Silangit 

Airport is one of the airports located in North Sumatra and is classified as an 

international airport that is currently experiencing significant development. The 

airport is situated in a hilly area, near water bodies, and at a high elevation, 

which makes wind direction highly variable. Therefore, it is necessary to analyze 

wind patterns and runway orientation at Silangit Airport. This analysis uses 

combined wind data from 2020 to 2024 obtained from the Silangit Meteorological 

Station. The dominant wind direction at Silangit Airport is analyzed using wind 

rose diagrams to determine the prevailing wind patterns. The data is processed 

using the WRPlot View application. The results of this analysis are expected to 

support technical planning and decision-making in airport management within 

the study area. 

Based on the calculation of wind direction and speed data at Silangit 

Airport, the most frequent wind direction is from the East North East (ENE) at 

12.306%. This direction was identified from the combined data of 2020–2024. 

From the wind coverage calculation of the dominant direction, a result of 

99.830% was obtained for the 70°–250° axis, while the existing runway 

orientation of 90°–270° had a wind coverage value of 99.801%. This coverage 

value is considered acceptable, as it meets the minimum threshold of 95%. These 

results indicate that the current runway orientation is still highly feasible for 

operational use under the wind conditions at Silangit Airport. The comparison 

between both values serves as the technical basis for evaluating the suitability of 

the runway orientation under long-term wind patterns. 

This study is expected to serve as a reference for evaluating runway 

orientation at other airports with similar geographical and climatological 

characteristics. Through a data-driven approach and statistical visualization 

analysis, this research provides a solid scientific insight into the relationship 

between prevailing wind direction and runway orientation efficiency. The findings 

of this study may be utilized by regulators, airport operators, and technical 

planners in developing infrastructure designs that are responsive to local climate 

variability and aviation safety. 

Keywords: wind direction, runway, wind rose, wind coverage, WRPlot View 
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