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Abstract 

This study aims to analyze food security in East Java Province using a quantitative spatial approach and statistical 

projection. Secondary data from 2019 to 2023 were obtained from BPS (Statistics Indonesia), BKP (Food Security 

Agency), and the Ministry of Agriculture, covering indicators of food availability, accessibility, and utilization. The 

analysis was conducted using ArcGIS software for map visualization and the Single Exponential Smoothing (SES) 

method for projecting the Food Security Index for 2024. Spatial analysis revealed disparities in food security across 

regions: northern and western districts tend to be classified as "very resilient," while eastern regions and Madura 

Island, such as Bangkalan and Bondowoso, remain in the "resilient" category with high vulnerability levels. The 

2024 Food Security Index projection presents three scenarios: optimistic (91.62), moderate (82.94), and pessimistic 

(73.91). Food security is strongly influenced by poverty, low Farmer’s Terms of Trade (NTP), limited infrastructure, 

and dependence on rice commodities. This study emphasizes the importance of data-driven policies, strengthening 

food distribution systems, investing in women’s education, and utilizing geospatial technology for monitoring and 

mitigating food crises. These findings reinforce the view that high food production alone does not guarantee food 

security without equitable access and adequate nutritional utilization. The study provides a foundation for 

formulating sustainable food security strategies aligned with Sustainable Development Goal (SDG) number 2. 
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INTRODUCTION 

Food security is a fundamental human need that must be fulfilled by the state through strategic policies, as 

mandated by the 1945 Constitution and reinforced by Law No. 18 of 2012 concerning Food. Food security not only 

serves as a human right but also as a strategic geopolitical instrument, as exemplified by the "Food as a Weapon" 

approach once employed by the United States (Riadi, 2023) . In the Indonesian context, food security faces complex 

challenges including dependence on food imports, exponential population growth, and the increasingly tangible 

impacts of climate change. East Java Province, as one of the national food barns, produces approximately 5.5 million 

tons of rice but still faces a socio-economic paradox: a relatively high per capita income of IDR 66.4 million is not 

aligned with a high poverty rate of 10.35% and significant disparities in the Food Security Index among its regencies 

(Subroto & Witjaksono, 2022). The conceptual framework of food security encompasses three main aspects: food 

availability, food accessibility, and food utilization, which must be sustainably fulfilled to enable communities to 

live healthy, active, and productive lives (FAO, 2022). 

Previous studies have shown that high food production does not always positively correlate with the Food 

Security Index, as found in North Sulawesi and Central Java, where non-technical factors such as poverty, women’s 

education, and infrastructure access play a more dominant role in determining food security(Pujiati et al., 2020). his 

study employs a quantitative method with spatial analysis based on ArcGIS to identify vulnerable areas in East Java, 

particularly in three regencies Bangkalan, Bondowoso, and Probolinggo that still experience poverty rates above 

15% and food expenditures exceeding 60% of total household spending (BPS Jawa Timur, 2023). The policy 

implications of this research emphasize the need for a holistic approach integrating GIS-based social protection, 

investment in women’s education, improved access to clean water, and diversification of local food sources to reduce 
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dependence on rice. This approach aligns with the success of Bali Province, which has the highest Food Security 

Index in Indonesia (Badan Pangan Nasional, 2022). he study also highlights limitations of using secondary data that 

do not cover micro-level variables such as consumption culture, recommending further studies with qualitative 

approaches and analysis of climate change impacts on agricultural productivity in East Java (Auliya et al., 2024). 

Theoretically, this study enriches the discourse on food security by demonstrating that high food production does 

not automatically guarantee a good Food Security Index, aligning with the paradigm shift from a supply-focused 

approach to one emphasizing entitlements. Practically, these findings provide important guidance for policymakers 

in formulating evidence-based strategies, particularly in budget allocation and community empowerment programs. 

Through cross-sector collaboration and the utilization of digital technologies such as GIS, East Java’s food security 

has the potential to achieve the optimistic scenario in line with Sustainable Development Goal (SDG) number 2 

(FAO, 2022) 

 

METHOD  

This research employs a quantitative approach grounded in positivist philosophy, where data are 

systematically collected and analyzed using statistical techniques to test the research hypotheses. The data sources 

include official institutions such as the Central Bureau of Statistics (BPS), the Ministry of Agriculture, the Food 

Security Agency, and literature reviews from previous studies, covering the period from 2019 to 2023. The main 

indicators analyzed encompass food availability, accessibility, and utilization in East Java Province. The study 

population covers all provinces in Indonesia to identify variations in food security characteristics influenced by 

social, economic, and geographic factors during this period. A purposive sampling method is used, focusing on East 

Java Province due to its role as a national food barn, large population, and socio-economic diversity that allows in-

depth analysis related to food access, health facilities, and education levels. 

Data analysis combines geospatial mapping and forecasting modeling techniques. Spatial mapping is 

conducted using ArcMap (part of ArcGIS) to visualize the distribution of the Food Security Index at the district/city 

level in East Java. This process involves collecting geospatial data from the Geospatial Information Agency (BIG), 

integrating Food Security Index data with spatial information to produce thematic maps, visualizing the distribution 

of the Food Security Index with color categorization, and conducting spatial analysis to identify food security 

patterns and provide policy recommendations. Furthermore, forecasting of the food security index values is 

performed to predict one-year trends based on historical data from 2019 to 2023 using the Single Exponential 

Smoothing method. This method is chosen because the data do not exhibit clear trends or seasonality. The forecasting 

model uses an optimized smoothing parameter α to generate accurate predictions. Model validation is conducted by 

measuring accuracy using the Mean Absolute Percentage Error (MAPE). The forecasting stages include historical 

trend analysis, model selection, and validation of prediction results to ensure the model’s reliability in supporting 

food security policy in East Java. 

 

RESULTS AND DISCUSSION 

This study begins with an analysis of the Food Security Index data in East Java Province for the year 2023, 

aiming to identify areas vulnerable to food insecurity through a spatial approach. The Food Security Index values 

are categorized into six priority groups of food vulnerability and visualized through the map shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 1: Distribution of the Food Security Index Scores by Regency/City in East Java 
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The visualization results show disparities in food security among regions in East Java. Regencies/cities with 

high food security index values (≥81), marked in green and yellow, are predominantly located in the northern and 

western parts of the province. These areas demonstrate good food security performance, characterized by relatively 

easy access to food, stable food production, and adequate distribution and infrastructure. This aligns with the findings 

of (Virtriana et al., 2022) who stated that a region's food security is highly influenced by infrastructure development, 

economic stability, and local institutional support. Conversely, regencies/cities with food security index values below 

81 (marked in orange), such as Bangkalan, Bondowoso, and most areas on Madura Island and eastern East Java, 

show a higher level of food insecurity. This low index is associated with various constraints, such as high poverty 

rates, low local food production, limited market access, and inadequate infrastructure. (Khabibur Rahman et al., 

2024) also highlighted that regions with high dependence on external food distribution and minimal food 

diversification are vulnerable to food insecurity, especially in crisis conditions. 

Furthermore, the classification of food vulnerability based on the Food Security Index shows that most areas 

fall into the "very resilient" category (priority 6), while some other areas such as Bangkalan and Probolinggo are 

classified as "resilient" (priority 5). However, as emphasized by (Hakim et al., 2025), the food security index 

classification is not static. Climate fluctuations, ecosystem disturbances, and food price dynamics can significantly 

affect the food security status of a region over time. These findings indicate that although some areas demonstrate 

good food security, special attention needs to be given to regions with low food security indices. A place-based 

policy approach and strengthening local production capacity are recommended as key strategies to reduce regional 

food security disparities (Rachmasari et al., 2023). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 2: Distribution of Food Vulnerability Based on the Composite Food Security Index Values of 

Regencies/Cities in East Java Province in 2022 

 

Based on Figure 2, there are two main groups reflecting the level of food security in each regency/city in 

East Java. Blitar, Probolinggo, Bondowoso, and all regencies on Madura Island fall into priority group 5 (resilient). 

This indicates that these areas have fairly good food security, although they still face some challenges related to 

optimal food availability and access. Despite being in the resilient category, these regions require special attention 

regarding food distribution, utilization of nutritious food, and improvement of food security infrastructure to more 

effectively address existing obstacles. Meanwhile, other regencies/cities in East Java belong to priority group 6 (very 

resilient), indicating a more stable level of food security capable of providing sufficient, safe, and nutritious food for 

their populations. Regencies in this group generally have good food availability, adequate food access, and optimal 

food utilization. This condition reflects significant progress in food security in these areas, supported by efficient 

natural resource management, good food distribution infrastructure, and success in overcoming food access 

challenges for all segments of society. 
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Image 3: Distribution of Food Vulnerability Based on the Composite Food Security Index Values of 

Regencies/Cities in East Java Province in 2023 

 

The distribution of the food vulnerability map of regencies/cities in East Java in 2023, depicted in Figure 3, 

shows positive developments compared to the previous year, with more regencies falling into the "very resilient" 

category. This change reflects intensive efforts to improve food security in areas previously vulnerable to food 

insecurity, while also confirming achievements in ensuring more equitable food security across all regencies/cities 

in East Java Province. Related research on food security in East Java emphasizes the importance of resource 

management and improving human resource quality. For example, accelerated efforts to reduce stunting rates in 

several regencies in East Java serve as a key indicator of improving human resource quality closely linked to food 

security and community nutrition (Hariani et al., 2023). Additionally, the development of healthy and sustainable 

agricultural systems, such as organic farming in Tuban Regency, contributes to enhancing food security by reducing 

dependence on chemical fertilizers and increasing farmers’ income (Saribanon et al., 2023). Spatially, mapping of 

priority interventions for child health issues like pneumonia also shows correlation with food security, where several 

regencies prioritized for pneumonia intervention among toddlers overlap with areas classified as food resilient. This 

highlights the necessity of multidimensional interventions to simultaneously strengthen food security and public 

health(Delfiyanti & Eryando, 2024) 

 

Relationship Between Poverty and Food Security 

Food security is closely linked to poverty, where an increase in household income contributes to a reduction 

in food insecurity, while barriers to food access can exacerbate poverty, creating a mutually reinforcing cycle (FAO, 

2022). ice production as a main commodity has a direct impact on food security, with the low Farmer’s Terms of 

Trade in Bangkalan Regency limiting investment in agricultural technology and negatively affecting productivity 

and the sustainability of the agricultural sector (Tenriawaru et al., 2021). he agricultural sector in Bangkalan 

significantly contributes to the Gross Regional Domestic Product (GRDP), but faces challenges such as dependence 

on rainy season irrigation and a lack of adequate food processing and storage facilities, which increases post-harvest 

vulnerability(Poudel & Shaw, 2024). Analysis of the nine Food Security Index indicators shows that Bangkalan, 

Probolinggo, and Bondowoso regencies have weaknesses in food accessibility and utilization due to limited market 

access, low income, and lack of nutritional knowledge, further exacerbated by underdeveloped infrastructure 

(Lermating et al., 2024). Compared to 2022, there has been a significant increase in the food security index in most 

areas of East Java, indicating progress in food distribution and strengthening of the agricultural sector, although some 

regions still require special attention (Sutrisno et al., 2023). 

Figure 4 illustrates a strong correlation between poverty and food vulnerability in Bangkalan, Probolinggo, 

and Bondowoso. Poor households allocate 60–70% of their income to food, making them highly susceptible to price 
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shocks or production declines, which directly affect food security (Hana Fatimah et al., 2025). The low NTP further 

worsens food access, while the high prevalence of stunting (12.72% in Bondowoso) indicates a failure in the 

utilization of nutritious food and a strong link to poverty (Dewi et al., 2024). Research in Indonesia confirms that 

poverty has a negative and significant effect on food security; a 1% increase in poverty can reduce food security by 

1.9 points. This relationship is primarily due to the limited purchasing power of the poor, which restricts their ability 

to access adequate and nutritious food. Thus, efforts to improve food security must also address poverty reduction, 

enhancement of farmers' welfare, and improvement of infrastructure and nutritional education (Hannida & Sambodo, 

2025) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 4: Poverty Rates of Regencies and Cities in East Java 

 

A data-driven approach is crucial in formulating policies to reduce food security disparities in priority 5 

areas. (Miller & Thomas, 2020) recommend targeted subsidy programs, strengthening distribution infrastructure 

through geospatial optimization, and empowering farmers with real-time monitoring systems. This aligns with the 

effectiveness of data-based interventions that increased the food security index by 8.2% in East Java (Yudha & 

Mu’izz, 2020). The integration of machine learning and GIS for predicting crop failures and optimizing food aid in 

Bondowoso has also proven effective (Arifin et al., 2022). However, institutional capacity remains a major challenge, 

with 60% of priority 5 district governments lacking adequate data analysis units, making governance capacity 

building and data analysis training for local officials essential (Yunus et al., 2021). 

 

Projection Results Using Single Exponential Smoothing (SES) 

Based on calculations using the Single Exponential Smoothing (SES) method for projecting the food 

availability indicator value in 2024, with historical data from 2019 to 2023, a forecast value of 90.715 was obtained. 

This projection reflects the estimated food availability indicator expected in 2024 based on previous data trends. 

With a prediction range of a lower bound of 87.03 and an upper bound of 93.28 at a 5% significance level, it can be 

concluded that the Food Security Index value for 2024 is likely to fall within this range, indicating relatively small 

variation and trend stability (Beaumont et al., 1984). The model’s accuracy is supported by a Mean Absolute 

Percentage Error (MAPE) of 1.40, indicating low prediction error and a fairly reliable model for short-term 

projections. Additionally, the optimal smoothing parameter alpha for the ARIMA model was calculated at 0.630, 

showing that the model places more weight on recent data, thereby capturing trend changes responsively and 

improving projection accuracy (Hyndman & Athanasopoulos, 2018).  A similar approach was applied to the food 

accessibility indicator, with projection results shown in Figure 5. 
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Image 5: Projection of Food Availability Indicator in East Java Province Using Single Exponential 

Smoothing. 

 

The use of forecasting methods such as SES and ARIMA in the context of food security has been widely 

applied to support policy decision-making, particularly in anticipating fluctuations in food availability and 

optimizing resource distribution(Sihombing et al., 2024). Thus, these projection results can serve as an important 

foundation for strategic planning to maintain food security stability in East Java, in line with the research focus on 

rice production and poverty reduction in the region 
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Image 6: Projection of the Accessibility Indicator for East Java Province Using Single Exponential Smoothing 

 

Using the same method, the projected value of the accessibility indicator for 2024, based on data from 2019 

to 2023, is forecasted at 79.76. This result represents the predicted value of the accessibility indicator expected for 

2024, based on historical data trends. Additionally, with a lower bound of 68.64 and an upper bound of 90.87, it can 

be concluded that the accessibility projection for 2024 falls within this range, indicating a more controlled level of 

uncertainty. The model’s accuracy is also demonstrated by a Mean Absolute Percentage Error (MAPE) of 5.884 and 

an optimal ARIMA alpha of 0.401. The same calculation was applied to the utilization indicator, with projection 

results shown in Figure 6. 
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Image 7: Projection of the Utilization Indicator for East Java Province Using Single Exponential Smoothing 

 

Next, a projection was made using data from 2019 to 2023, resulting in a forecast value of 79.48. This result 

represents the predicted value of the accessibility indicator expected for 2024 based on existing historical data trends. 

Additionally, the lower bound is 68.02 and the upper bound is 90.94. The model’s accuracy is demonstrated by a 

Mean Absolute Percentage Error (MAPE) of 6.53 and an optimal ARIMA alpha calculation of 1.383. Using the 

projected values of the components of the Food Security Index and calculations weighted according to the assessment 

of the food security index indicators, the projected Food Security Index values for East Java Province under 

optimistic (upper bound), moderate (forecast), and pessimistic (lower bound) scenarios are presented in Table 1. 

 

Table 1. Scenario of Food Security Index Values for 2024 Based on Indicator Projection Results 

Scenario Availability Accessibility Utilization Food Security Index 

Optimistic 93.28 90,87 90,94 91,62 

Moderate 90,72 79,76 79,48 82,94 

Pessimistic 87,03 68,64 68,02 73,91 

 

The 2024 Food Security Index projection for East Java based on three scenarios shows significant differences 

in the performance of food availability, accessibility, and utilization indicators. In the optimistic scenario, the food 

security index is estimated to reach 91.62, reflecting an ideal condition where food availability remains stable at 

93.28, accessibility at 90.87, and utilization at 90.94. This condition can be achieved if food availability remains 

productive, poverty decreases alongside improved farmer welfare through increased Farmer’s Terms of Trade, and 

food consumption does not exceed 65% of total household expenditure (Faradilla et al., 2022). Additionally, 
reductions in stunting prevalence, increased education levels among women over 15 years old, and high life 

expectancy are key supporting factors. Cross-sector synergy among government, private sector, and community 

stakeholders is also crucial for the success of this scenario (Abdillah & Vaulina, 2023) The moderate scenario 

projects a food security index of 82.94, with food availability still relatively good (90.72), but accessibility (79.76) 

and utilization (79.48) experiencing significant declines. This situation reflects a realistic condition where food 

production is relatively stable, but persistent poverty limits food access and utilization (Mufidah et al., 2025). An 

increase in the number of poor people and suboptimal consumption patterns systematically reduce the food utilization 

variable. Therefore, assistance and empowerment of poor farming families are essential to prevent further declines 

in food access and utilization (Yunus et al., 2021). The pessimistic scenario shows the lowest results with a food 

security index of 73.91, where food availability drops to 87.03, accessibility reaches only 68.64, and utilization is 

68.02. This scenario reflects serious challenges such as crop failures, food inflation, high poverty, poor healthcare 

services, and limited educational access for poor families. This condition has the potential to trigger a 
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multidimensional crisis that worsens food security, especially if cross-sector coordination and budget efficiency are 

inadequate. Collaborative efforts from all parties are vital to prevent this scenario from occurring (Ahmed, 2024). 

 

CONCLUSION 

This study confirms that food security in East Java is highly influenced by economic access and social 

capability factors, especially in areas facing structural challenges such as Bangkalan, Bondowoso, and Probolinggo. 

Policy projections indicate the need to shift from a production-centric approach to a model emphasizing equitable 

access and strengthening the capacity of small farmers, as well as integrating GIS-based technology for early warning 

systems. These findings reinforce the understanding that food security depends not only on food availability but also 

on the distribution and the ability of marginalized communities to optimally access and utilize food resources. 

 

 

 

 

 

REFERENCES 

 

 

Abdillah, F., & Vaulina, Si. (2023). Menuju Pertanian Berkelanjutan: Akselerasi Inovasi dan Optimalisasi Tata 

Ruang Agraria untuk Meningkatkan Ketahanan Pangan. Seminar Naional Dan Lokakarya Lembaga Akreditasi 

Mandiri Pendidikan Tinggi Ilmu-Ilmu Pertanian (LAM-PTIP). 
Ahmed, Md. R. (2024). Climate shocks’ impact on agricultural income and household food security in Bangladesh: 

An implication of the food insecurity experience scale. Heliyon, 10(4), e25687. 

https://doi.org/10.1016/j.heliyon.2024.e25687 

Auliya, D., Rosandi, A. H., & Subroto, W. T. (2024). Analisis Perubahan Iklim terhadap Produktivitas Padi di Jawa 

Timur. Diponegoro Journal of Economics, 13(3), 55–65. https://doi.org/10.14710/djoe.47595 

Badan Pangan Nasional. (2022). Indeks Ketahanan Pangan Tahun 2022. 

Beaumont, C., Makridakis, S., Wheelwright, S. C., & McGee, V. E. (1984). Forecasting: Methods and Applications. 

The Journal of the Operational Research Society, 35(1), 79. https://doi.org/10.2307/2581936 

BPS Jawa Timur. (2023). Statistik Daerah Provinsi Jawa Timur. 

Delfiyanti, R., & Eryando, T. (2024). Analisis Spasial Pemetaan Prioritas Penanganan Pneumonia pada Balita di 

Provinsi Jawa Timur Tahun 2022. Media Publikasi Promosi Kesehatan Indonesia (MPPKI), 7(5), 1226–1234. 

https://doi.org/10.56338/mppki.v7i5.5026 

Dewi, P., Khomsan, A., & Cesilia Meti Dwiriani. (2024). Household Food Security and Stunting of Under-Five 

Children in Indonesia: A Systematic Review. Media Gizi Indonesia, 19(1), 17–27. 

https://doi.org/10.20473/mgi.v19i1.17-27 

FAO. (2022). The State of Food Security and Nutrition in the World 2022. FAO. https://doi.org/10.4060/cc0639en 

Faradilla, C., Zulkarnain, Z., & Bagio, B. (2022). Analysis Of Aspects Of Food Security: A Strategic Analysys Of 

Approach To Sustainable Food Consumption Patterns As An Effort To Realize Food Policy In Indonesia. 

International Journal of Economic, Business, Accounting, Agriculture Management and Sharia Administration 
(IJEBAS), 2(4), 601–610. https://doi.org/10.54443/ijebas.v2i4.399 

Hakim, D. R., Rahmiwati, A., Flora, R., & Novrikasari. (2025). Menjelajahi Dinamika Pangan di Era Perubahan 

Iklim Terhadap  Dampak di Indonesia dan Proyeksi Masa Depan: A Systematic  Review . Ranah Research : 
Journal of Multidisciplinary Research and Development, 7(3), 1703–1720. 

Hana Fatimah, Ali Khomsan, Cesilia Meti Dwiriani, & Annisa Utami Seminar. (2025). Food security and food 

coping strategies of urban and rural poor households in Indonesia: a systematic review. Nutrición Clínica y 

Dietética Hospitalaria, 45(2). https://doi.org/10.12873/452fatimah 

Hannida, C. P., & Sambodo, H. (2025). Analysis Of The Effect Of Rice Production, Poverty, And Prevalence Of 

Undernourishment (POU) On Food Security In Indonesia. SEPA : Jurnal Sosial Ekonomi Dan Agribisnis, 

22(1), 11–19. 

Hariani, E., Widyawati, R. F., Muhammad, R. T., Dwimastadji W, M., & Dewa L, B. (2023). Pencegahan Stunting 

dalam Peningkatan Kualitas Sumber Daya Manusia Di 11 Kabupaten Jawa Timur. Jurnal Ekonomi Bisnis, 

Manajemen Dan Akuntansi (JEBMA), 3(3), 949–956. https://doi.org/10.47709/jebma.v3i3.3187 

Hyndman, R. J., & Athanasopoulos, G. (2018). Forecasting: Principles and Practice. OTexts. 



Analysis of Food Security Index in East Java: A Spatial Approach and Policy Projection 

Mochammad Iskandar Zulkarnain et al 

Publish by Radja Publika 

               2014 

Khabibur Rahman, M., Rohsulina, P., & Hidayat, A. (2024). Assessing regional food security: A spatial analysis of 

food carrying capacity in Baki Subdistrict, Sukoharjo Regency – Indonesia. IOP Conference Series: Earth and 

Environmental Science, 1317(1), 012019. https://doi.org/10.1088/1755-1315/1317/1/012019 

Lermating, K. F., Aidore, H. J. Y., & Paiki, F. D. (2024). Ketersediaan Dan Aksesibilitas Pangan Lokal: Implikasinya 

Terhadap Ketahanan Pangan Di Distrik Konda Kabupaten Sorong Selatan Provinsi Papua Barat Daya. Jurnal 

Administrasi Terapan, 3(1), 102–110. 

Miller, D. P., & Thomas, M. M. C. (2020). Policies to reduce food insecurity: An ethical imperative. Physiology & 

Behavior, 222, 112943. https://doi.org/10.1016/j.physbeh.2020.112943 

Mufidah, N., Hidayat, S. I., & Rizkiyah, N. (2025). Perkembangan dan Prospek Komoditas Pangan Segar Asal 

Tumbuhan (PSAT) di Indonesia. Mimbar Agribisnis : Jurnal Pemikiran Masyarakat Ilmiah Berwawasan 

Agribisnis, 11(1), 1366. https://doi.org/10.25157/ma.v11i1.17059 

Poudel, N., & Shaw, R. (2024). Challenges in urban-rural food supply chains for disaster resilience in Nepal. 

Regional Science Policy & Practice, 16(8), 100073. https://doi.org/10.1016/j.rspp.2024.100073 

Pujiati, S., Pertiwi, A., Silfia, C. C., Ibrahim, D. M., & Nur Hafida, S. H. (2020). Analisis Ketersediaan, 

Keterjangkauan Dan Pemanfaatan Pangan Dalam Mendukung Tercapainya Ketahanan Pangan Masyarakat Di 

Provinsi Jawa Tengah. Jurnal Sosial Ekonomi Pertanian, 16(2), 123. 

https://doi.org/10.20956/jsep.v16i2.10493 

Rachmasari, A., Hidayat, S. I., & Nugroho, S. D. (2023). Ketahanan Pangan Rumah Tangga Tani Padi Berbasis 

Proporsi Pengeluaran Pangan, Ake Desa Beji, Kabupaten Tulungagung. Jurnal Ilmiah Mahasiswa AGROINFO 

GALUH, 10(1), 97. https://doi.org/10.25157/jimag.v10i1.8688 

Riadi, M. (2023, April 13). Ketahanan Pangan (Pengertian, Aspek, Indikator, Strategi dan Distribusi). 
KajianPustaka.Com. https://www.kajianpustaka.com/2020/09/ketahanan-pangan.html 

Saribanon, N., Gustiani, W., Prabandari, H., Putrawardana, U. T., Amarullah, Melati, L. S., Zuhriansyah, Ilmi, F., & 

Rafsanzani, M. F. (2023). Inisiasi Sistem Pertanian Padi Organik Melalui Pendekatan Partisipatif Kelompok 

Tani Di Desa Rahayu, Kabupaten Tuban, Jawa Timur. Jurnal Umum Pengabdian Masyarakat, 2(3), 29–35. 

https://doi.org/10.58290/jupemas.v2i3.162 

Sihombing, E. I., Suhendra, C. D., & Marini, L. F. (2024). Analisis Data Time Series Untuk Prediksi Harga 

Komoditas Pangan  Menggunakan Autoregressive Integrated Moving Average. KLIK: Kajian Ilmiah 
Informatika Dan Komputer , 4(6), 2711–2720. 

Subroto, G., & Witjaksono, A. (2022). Prediksi spasial kawasan pertanian berkelanjutan di Provinsi Jawa Timur. 

Region :  Jurnal Pembangunan Wilayah Dan Perencanaan Partisipatif, 17(2), 282. 

https://doi.org/10.20961/region.v17i2.50966 

Sutrisno, E., Dewi, D. O., Ariani, M., Sayekti, W. D., Lestari, D. A. H., Syafani, T. S., Triyanti, R., Wijaya, R. A., 

Zamroni, A., Ramadhan, A., Apriliani, T., Huda, H. M., Pramoda, R., Pramono, L. H., Koeshendrajana, S., 

Anggraeni, A., Yuniati, R., Silalahi, M., Irwandi, A., … Hassanah, I. F. (2023). Diversifikasi Pangan Lokal 
untuk Ketahanan Pangan: Perspektif Ekonomi, Sosial, dan Budaya (S. Widowati & R. A. Nurfitriani, Eds.). 

Penerbit BRIN. https://doi.org/10.55981/brin.918 

Tenriawaru, A. N., Arsyad, M., Amiruddin, A., Viantika, N. M., & Meilani, N. H. (2021). Analisis dan Determinan 

Nilai Tukar Petani Tanaman Pangan (NTPP) di Provinsi Sulawesi Selatan. AGRITEXTS: Journal of 

Agricultural Extension, 45(2), 146. https://doi.org/10.20961/agritexts.v45i2.57364 

Virtriana, R., Riqqi, A., Anggraini, T. S., Fauzan, K. N., Ihsan, K. T. N., Mustika, F. C., Suwardhi, D., Harto, A. B., 

Sakti, A. D., Deliar, A., Soeksmantono, B., & Wikantika, K. (2022). Development of Spatial Model for Food 

Security Prediction Using Remote Sensing Data in West Java, Indonesia. ISPRS International Journal of Geo-
Information, 11(5), 284. https://doi.org/10.3390/ijgi11050284 

Yudha, A. T. R. C., & Mu’izz, A. (2020). Optimalisasi Potensi Lahan Pertanian Untuk Ketahanan Pangan di 

Kecamatan Panceng, Gresik, Jawa Timur. Journal of Economics Development Issues, 3(2), 297–308. 

https://doi.org/10.33005/jedi.v3i2.55 

Yunus, S., Paskual, M. F., & Haprin, N. (2021). Analisis Pola Konsumsi Dan Ketimpangan Pendapatan Kota Palu, 

Kabupaten Sigi Dan Kabupaten Donggala Tahun 2020. Jurnal Ilmiah Manajemen, Ekonomi, & Akuntansi 

(MEA), 5(3), 2497–2511. 

  


