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ABSTRACT

The mapping of agro-ecological zone, which is integrated with the suitability of land evaluation, will 
determine the ideal farming system. The ideal farming system including sustainable land management 
will support the food security scenario of a region. In this chapter, the implementation of fuzzy logic for 
mapping the agro-ecological zone is discussed. The agro-ecological zone in Boyolali is used as case 
study in which the mapping considers its physiographic characteristics and climate. Two physiographic 
characteristics are involved: slope of the land and elevation. Rainfall is used as representative of climate. 
The experiment results reveal that simple membership function with the Mamdani inferences system 
could help decision makers to classify the agricultural land in Boyolali.

INTRODUCTION

Food is a basic human need and the right to food is a basic human right. Efforts toward food tenacity 
are food security for all household, sufficient in quantity and quality, proper nutrition, equitability and 
affordable by every individual. According to the Food and Agriculture Organization, FAO, (2006) of 
the United Nation, there are four pillars of food security: availability, access, utilization and stability. 
They can be illustrated in Figure 1. Food availability refers to the availability of sufficient quantities 
of food with appropriate quality. Food availability is significantly influenced by food production and 
distribution. The food can be supplied through local production or importing food from other region. 
There are several factors that affected the food production such as climate, soil characteristics, rainfall, 
irrigation, components of agricultural production as well as farmer incentives. In some cases, disaster 
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also influenced the food production, such as flood and landslides. Food access means individual could 
access to adequate resources of appropriate food with proper nutrition. Utilization is the non-food factors 
that support food security such as clean water, sanitation and heath care to reach the nutrition well-being 
that meets the physiological needs. Stability means the population, household or individual have access 
to adequate food at all times (FAO, 2006). Availability, access and stability may refer to the emphasis 
of ensuring and improving supply and price stability as well as its various trade and market relations. 
Stability may reflect the long term reliability. While utilization encompass a variety of issues that af-
fecting the transformation of food resource into food consumption (Midgley, 2013).

Food insecurity may occur in an area when the local food resources depend only on one type of food 
commodities. When an area unable to produce food commodities, unable to import adequate food com-
modities or unable to distribute food commodities at an affordable price then food insecurity happen. In 
order to reduce the dependency to a specific food commodity, food divergence is needed. Food diversity 
can be interpreted as an attempt to strengthen one of the four pillars of food security. It increases the 
availability of food. The development of food diversity in a specific area is determined by biophysical 
conditions of the land, land management and the farming system used for that area.

In most area of Indonesia, the development of food commodities has not been carried out in an in-
tegrated manner between agro-ecological zone (AEZ), land suitability and capability, regional of food 
commodities as well as sustainable land management planning. This leads to the lack of ideal model for 
agricultural and food security development for a particular area. On the other hand, agricultural devel-
opment is one of the bases for national development. It is not only important for economic but also for 
environment and society development.

Figure 1. Four pillars of food security according to FAO (2006)



 

 

25 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/application-of-fuzzy-logic-for-mapping-the-agro-

ecological-zones/123085

Related Content

The Application of Swarm Intelligence to Collective Robots
Amanda J.C. Sharkeyand Noel Sharkey (2008). Intelligent Information Technologies: Concepts,

Methodologies, Tools, and Applications  (pp. 1444-1470).

www.irma-international.org/chapter/application-swarm-intelligence-collective-robots/24351

Making Smart Cities Smarter: Role of AI in Smart Cities Application
Ishaan Dawarand Narendra Kumar (2024). Exploring Ethical Dimensions of Environmental Sustainability

and Use of AI (pp. 240-262).

www.irma-international.org/chapter/making-smart-cities-smarter/334963

Combining Supervised Learning Techniques to Key-Phrase Extraction for Biomedical Full-Text
Yanliang Qi, Min Song, Suk-Chung Yoonand Lori deVersterre (2011). International Journal of Intelligent

Information Technologies (pp. 33-44).

www.irma-international.org/article/combining-supervised-learning-techniques-key/50484

Artificial Intelligence-Based Billing System: Fingerprint Mechanism
Kathirvel A., Sabarinathan C., Saravanan N., Ramesh S., Meera S., Karnavel K.and Sudha D. (2022).

Methods, Implementation, and Application of Cyber Security Intelligence and Analytics (pp. 151-164).

www.irma-international.org/chapter/artificial-intelligence-based-billing-system/306864

Bector-Chandra Type Duality in Linear Programming Under Fuzzy Environment Using

Hyperbolic Tangent Membership Functions
Pratiksha Saxenaand Ravi Jain (2019). International Journal of Fuzzy System Applications (pp. 68-88).

www.irma-international.org/article/bector-chandra-type-duality-in-linear-programming-under-fuzzy-environment-using-

hyperbolic-tangent-membership-functions/222804

http://www.igi-global.com/chapter/application-of-fuzzy-logic-for-mapping-the-agro-ecological-zones/123085
http://www.igi-global.com/chapter/application-of-fuzzy-logic-for-mapping-the-agro-ecological-zones/123085
http://www.irma-international.org/chapter/application-swarm-intelligence-collective-robots/24351
http://www.irma-international.org/chapter/making-smart-cities-smarter/334963
http://www.irma-international.org/article/combining-supervised-learning-techniques-key/50484
http://www.irma-international.org/chapter/artificial-intelligence-based-billing-system/306864
http://www.irma-international.org/article/bector-chandra-type-duality-in-linear-programming-under-fuzzy-environment-using-hyperbolic-tangent-membership-functions/222804
http://www.irma-international.org/article/bector-chandra-type-duality-in-linear-programming-under-fuzzy-environment-using-hyperbolic-tangent-membership-functions/222804

