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RINGKASAN

MOCH FARID. Optimasi Pemanfaatan Kawasan Tambak dan Ekosistem
Mangrove di Pesisir Kecamatan Brebes. Dibimbing oleh TARYONO dan
BAMBANG WIDIGDO.

Kawasan pesisir Kecamatan Brebes mengalami perubahan penggunaan lahan
seluas 891,561 hektare dalam sepuluh tahun terakhir, ditandai penurunan luasan
tambak dari 3.382,495 hektare menjadi 3.173,220 hektare dan pertambahan
mangrove seluas 281,065 hektare, sehingga menimbulkan persaingan pemanfaatan
ruang yang memerlukan model pemanfaatan optimal. Penelitian ini bertujuan
menganalisis kondisi biofisik, menganalisis kesesuaian pemanfaatan lahan,
menghitung nilai jasa ekosistem, dan merumuskan model pemanfaatan optimal
pada kawasan tambak dan ekosistem mangrove di pesisir Kecamatan Brebes.

Penelitian dilaksanakan pada bulan Februari sampai April 2025 di enam
stasiun, terdiri atas tiga stasiun mangrove alami dan tiga stasiun tambak silvofishery
di Desa Kaliwlingi dan Desa Randusanga Kulon. Kondisi biofisik dianalisis melalui
kualitas air, vegetasi mangrove, biomassa tegakan, dan simpanan karbon tanah.
Kesesuaian lahan dianalisis menggunakan Multi Criteria Decision Analysis
berbasis Sistem Informasi Geografis dengan metode Weighted Linear Combination
untuk tiga peruntukan, yaitu tambak budidaya, rehabilitasi mangrove, dan
ekowisata mangrove. Nilai jasa ekosistem dihitung menggunakan pendekatan net
benefit, dengan responden nelayan, petambak, dan wisatawan masing-masing
sebanyak 30 orang. Model pemanfaatan optimal dirumuskan melalui /linear
programming dengan bantuan perangkat lunak LINDO 6.1.

Kerapatan tegakan mangrove alami mencapai 3.883 individu per hektare dan
simpanan karbon biomassa 71,13 megagram karbon per hektare, jauh lebih tinggi
dibandingkan tambak silvofishery sebanyak 966 individu per hektare dan 10,75
megagram karbon per hektare, sedangkan simpanan karbon sedimen relatif setara
pada kedua tipe lahan. Kawasan sesuai untuk tambak budidaya seluas 2.195,45
hektare atau 23,14 persen, untuk rehabilitasi mangrove seluas 3.638,15 hektare atau
38,34 persen, dan untuk ekowisata mangrove hanya 506,02 hektare atau 5,33 persen
tanpa satu pun kelas Sangat Sesuai. Net benefit mangrove alami mencapai
Rp189.793.035 per hektare per tahun, sekitar 10,4 kali lebih tinggi daripada tambak
silvofishery sebesar Rp18.207.833 per hektare per tahun.

Model optimasi linear programming merekomendasikan Skenario S2 sebagai
model terpilih, yaitu mempertahankan 2.031,84 hektare tambak silvofishery dan
menambahkan 677,28 hektare rehabilitasi mangrove, sehingga luas mangrove
kawasan meningkat dari 645,29 hektare menjadi 1.322,57 hektare. Model ini
menghasilkan net benefit ekuilibrium Rp288,34 miliar per tahun, meningkat 67,7
persen dari kondisi baseline, dengan kendala luas kawasan dan retensi minimum
tambak sebagai faktor pembatas utama. Hasil ini memberikan dasar kuantitatif bagi
kebijakan alokasi lahan pesisir Kecamatan Brebes yang seimbang antara budidaya
dan konservasi mangrove.

Kata kunci: ekosistem mangrove, kesesuaian lahan, net benefit, optimasi lahan,
tambak silvofishery



SUMMARY

MOCH FARID. Optimization of Pond and Mangrove Ecosystem Utilization in the
Coastal Area of Brebes Subdistrict. Supervised by TARYONO and BAMBANG
WIDIGDO.

The coastal area of Brebes Subdistrict experienced a land use change of
891.561 hectares over the past ten years, marked by a decline in pond area from
3,382.495 hectares to 3,173.220 hectares and an increase in mangrove area of
281.065 hectares, creating competition for space utilization that requires an optimal
utilization model. This study aimed to analyze the biophysical condition, analyze
land suitability, calculate ecosystem service value, and formulate an optimal
utilization model for the pond and mangrove ecosystem area in the coastal zone of
Brebes Subdistrict.

The study was conducted from February to April 2025 at six stations,
consisting of three natural mangrove stations and three silvofishery pond stations
in Kaliwlingi and Randusanga Kulon Villages. The biophysical condition was
analyzed through water quality, mangrove vegetation, stand biomass, and soil
carbon stock. Land suitability was analyzed using Multi Criteria Decision Analysis
based on a Geographic Information System with the weighted linear combination
method for three land uses, namely pond aquaculture, mangrove rehabilitation, and
mangrove ecotourism. Ecosystem service value was calculated using a net benefit
approach, involving fishermen, pond farmers, and tourist respondents of 30 each.
The optimal utilization model was formulated through linear programming using
LINDO 6.1 software.

Natural mangrove stand density reached 3,883 individuals per hectare with a
biomass carbon stock of 71.13 megagrams of carbon per hectare, considerably
higher than the silvofishery pond at 966 individuals per hectare and 10.75
megagrams of carbon per hectare, while soil carbon stock was relatively similar
between the two systems. Land suitable for pond aquaculture covered 2,195.45
hectares or 23.14 percent, for mangrove rehabilitation 3,638.15 hectares or 38.34
percent, and for mangrove ecotourism only 506.02 hectares or 5.33 percent, with
no area classified as highly suitable. The net benefit of natural mangrove reached
Rp189,793,035 per hectare per year, approximately 10.4 times higher than the
silvofishery pond at Rp18,207,833 per hectare per year.

The linear programming optimization model recommended Scenario S2 as
the selected model, retaining 2,031.84 hectares of silvofishery ponds and adding
677.28 hectares of mangrove rehabilitation, increasing the area's mangrove cover
from 645.29 hectares to 1,322.57 hectares. This model produced an equilibrium net
benefit of Rp288.34 billion per year, a 67.7 percent increase from baseline
conditions, with the total area constraint and minimum pond retention constraint as
the main limiting factors. These findings provide a quantitative basis for balanced
coastal land allocation policy between aquaculture and mangrove conservation in
Brebes Subdistrict.

Keywords: land optimization, land suitability, mangrove ecosystem, net benefit,
silvofishery pond
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