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RINGKASAN 

 
HAFIZA FIKRI NAIPOSPOS. Pengelolaan Kawasan Pesisir yang Terdampak Banjir 

dan Penilaian Kerugian Ekonomi di Medan Belawan, Kota Medan. Dibimbing oleh 

TARYONO, ZAIRION, dan FERY KURNIAWAN. 

 

Banjir pesisir di Kecamatan Medan Belawan merupakan fenomena berulang 

yang dipengaruhi oleh interaksi dinamika pasang surut, debit Sungai Belawan, 

topografi dataran rendah, serta penurunan muka tanah yang progresif. Karakter 

kejadian yang periodik dan semakin meluas menimbulkan tekanan ekonomi yang 

signifikan terhadap masyarakat pesisir. Penelitian ini bertujuan untuk: (1) menganalisis 

dinamika spasial–temporal banjir pesisir, (2) mengestimasi nilai kerugian ekonomi 

akibat banjir pada tiga sektor utama, dan (3) merumuskan strategi adaptasi berbasis 

struktur kerugian dan pola paparan genangan. 

Analisis spasial–temporal dilakukan menggunakan pemodelan hidrodinamika 

HEC-RAS 1D steady flow untuk mensimulasikan interaksi antara pasang maksimum 

dan debit sungai. Hasil pemodelan menunjukkan bahwa luas genangan pada tahun 

2025 mencapai 2.266 ha dengan kecenderungan peningkatan akibat kenaikan muka 

laut sebesar 4,42 mm/tahun dan penurunan muka tanah sebesar 1–5 cm/tahun. Pola 

temporal menunjukkan frekuensi banjir sekitar dua kali per bulan pada fase pasang 

purnama, dengan durasi genangan 4–12 jam. Karakter genangan yang berulang dan 

dapat diprediksi menunjukkan dominasi fenomena high tide flooding dan compound 

flooding pada wilayah muara dan dataran rendah pesisir. 

Estimasi nilai kerugian ekonomi dilakukan menggunakan pendekatan 

Environmental Damage Assessment (EDA) dengan menggabungkan kerusakan 

langsung (direct damage) dan kerugian tidak langsung (indirect loss) pada sektor 

rumah tangga, unit bisnis, dan fasilitas umum. Total kerugian akibat banjir pesisir Juli 

2025 diestimasi sebesar Rp6.048.478.626 per bulan. Struktur kerugian menunjukkan 

dominasi sektor rumah tangga sebesar 78,55%, diikuti fasilitas umum sebesar 16,63% 

dan unit bisnis sebesar 4,82%. Analisis spasial menunjukkan intensitas kerugian rata-

rata sebesar Rp6,1 juta per hektare per bulan, dengan intensitas tertinggi di Kelurahan 

Belawan Bahagia sebesar Rp16,6 juta/ha/bulan. Temuan ini menunjukkan bahwa 

tekanan ekonomi tidak hanya dipengaruhi oleh luas genangan, tetapi oleh kepadatan 

aset dan intensitas aktivitas sosial-ekonomi pada ruang yang sama. 

Sintesis antara pola genangan dan struktur kerugian menunjukkan bahwa 

adaptasi yang paling efektif untuk menurunkan total kerugian ekonomi perlu 

memprioritaskan perlindungan aset rumah tangga pada zona dengan intensitas kerugian 

tinggi. Strategi adaptasi difokuskan pada pengurangan kerusakan aset non-produktif 

dan perlindungan aset produktif melalui pendekatan mikro berbasis rumah tangga, 

penguatan kontinuitas operasional usaha kecil, serta perlindungan fungsi layanan 
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publik. Rekomendasi adaptasi dikembangkan melalui integrasi pendekatan grey 

solution dan green solution yang berbasis pada hasil analisis spasial paparan genangan 

dan distribusi kerugian ekonomi. 

Penelitian ini memberikan kontribusi metodologis melalui integrasi pemodelan 

hidrodinamika estuari, estimasi nilai kerugian ekonomi berbasis sektor, dan perumusan 

adaptasi berbasis struktur kerugian dalam satu kerangka analisis terpadu. Penelitian ini 

membatasi estimasi nilai kerugian pada tiga sektor utama dan satu periode kejadian 

banjir, sehingga nilai kerugian yang diperoleh merepresentasikan kerugian langsung 

jangka pendek dan belum mencakup sektor perikanan, jasa ekosistem, serta dampak 

makroekonomi jangka panjang. Temuan penelitian ini dapat menjadi dasar penentuan 

prioritas adaptasi berbasis bukti dalam perencanaan wilayah pesisir perkotaan yang 

menghadapi peningkatan risiko akibat kenaikan muka laut dan penurunan muka tanah. 

 

Kata kunci: banjir pesisir, FAAS, HEC-RAS 6.6, kerugian ekonomi, penurunan muka 

tanah. 
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SUMMARY 

 
HAFIZA FIKRI NAIPOSPOS. Management of Coastal Areas Affected by Flooding 

and Economic Loss Assessment in Medan Belawan, Medan City. Supervised by 

TARYONO, ZAIRION, and FERY KURNIAWAN. 

 

Coastal flooding in the Medan Belawan District is a recurring phenomenon 

driven by the interaction of tidal dynamics, the Belawan River discharge, low-lying 

topography, and progressive land subsidence. The periodic, increasingly frequent 

nature of these events has placed significant economic pressure on coastal 

communities. This study aims to: (1) analyse the spatial–temporal dynamics of coastal 

flooding, (2) estimate economic losses across three main sectors, and (3) formulate 

adaptation strategies based on loss structure and flood exposure patterns. 

Spatial–temporal analysis was conducted using one-dimensional steady-flow 

hydrodynamic modelling with HEC-RAS to simulate the interaction between peak 

tides and river discharge. Modelling results indicate that the inundated area in 2025 

reached 2,266 hectares, with an increasing trend influenced by sea-level rise of 4.42 

mm/year and land subsidence of 1–5 cm/year. Temporal patterns show that floods 

occur approximately twice per month during spring tide phases, with inundation 

durations ranging from 4 to 12 hours. The recurrent and predictable nature of flooding 

indicates the dominance of High Tide Flooding (HTF) and compound flooding 

phenomena in estuarine and low-lying coastal areas. 

Economic loss estimation was conducted using the Environmental Damage 

Assessment (EDA) approach, integrating direct damage and indirect losses across the 

household, business unit, and public facility sectors. Total economic losses from the 

July 2025 coastal flood event were estimated at IDR 6,048,478,626 per month. The 

loss structure reveals household dominance at 78.55%, followed by public facilities at 

16.63% and business units at 4.82%. Spatial analysis indicates an average loss intensity 

of IDR 6.1 million per hectare per month, with the highest intensity recorded in 

Belawan Bahagia at IDR 16.6 million per hectare per month. These findings 

demonstrate that economic pressure is influenced not only by flood extent but also by 

asset density and the intensity of socio-economic activity within affected areas. 

The synthesis between flood patterns and loss structure suggests that the most 

effective adaptation strategy to reduce total economic losses should prioritise 

household asset protection in zones with high loss intensity. Adaptation measures focus 

on reducing damage to non-productive assets, protecting productive assets through 

household-level micro-adaptation, strengthening operational continuity for small 

businesses, and safeguarding essential public services. Adaptation recommendations 

are formulated through the integration of grey and green solution approaches, grounded 

in spatial flood exposure analysis and economic loss distribution. 

This study contributes methodologically by integrating estuarine hydrodynamic 

modelling, sector-based economic loss estimation, and loss-structure-based adaptation 

planning within a unified analytical framework. The study limits loss estimation to 

three main sectors and a single flood event period; therefore, the estimated losses 
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represent short-term direct impacts and do not include fisheries, ecosystem services, or 

long-term macroeconomic effects. The findings provide an evidence-based foundation 

for prioritizing adaptation strategies in urban coastal planning under increasing risks 

from sea-level rise and land subsidence. 

 

Keywords: coastal flooding, FAAS, HEC-RAS 6.6, economic loss, land subsidence. 
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