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Abstract:
Technical and methodological innovations in programming, network sharing,
information system analysis and geographic information systems (GIS) have enabled
the representation, storage, processing and dissemination of information that was
previously unavailable to interested parties. In this context, this study presents a
proposal for the conceptual modeling of the integrated use of agricultural land
suitability methods to develop support systems for land use decision-making
information science methods. Knowledge-based modeling diagrams are structured
using CommonKADS and Unified Modeling Language (UML) methods to simulate
the processing of basic questions from farmers, including “what to plant”, “where to
plant”, and “how to plant”. Finally, an interdisciplinary matrix, which explains the
relationship between crop-specific agricultural land suitability and soil and terrain
attributes to support decision-making at a detailed scale, is presented. The proposed
system is an effective instrument for agricultural and environmental guidance and
education because it provides environmentally sustainable alternatives to the user
and explains the economic rationale for such proposals.
Keywords: Agronomy. Geographic Information Systems. Information Science.
Decision-Making Support Systems. Environment.

1 INTRODUCTION

Land use planning for agricultural, forestry and pastoral activities has
benefited over the years from suitability mapping techniques for rural economic
activities. Some techniques that have traditionally been used include land use
capability assessments (LEPSCH et al., 1991) and the Food and Agriculture
Organization (FAO)/Brazilian Agricultural Land Suitability Evaluation System
(RAMALHO FILHO and BEEK, 1995). Both methods provide a preliminary indication
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of land suitability for different production activities under different management
systems.

Crop-specific agroclimatic zoning is also used in the Brazilian agricultural
environment. Typical examples include sugarcane (MANZATTO et al., 2009) and
macadamia (SCHNEIDER et al., 2011) zoning, which focus on the possibilities of
agricultural expansions of these crops in Brazil. Over the last decade, the Brazilian
Agricultural Research Corporation (Empresa Brasileira de Pesquisa Agropecuaria;
Embrapa) has also conducted climate-risk agricultural zoning with the aim of
supporting agricultural insurance (OZAKI, 2007), besides risk simulations based on
climate change projections (ASSAD et al., 2013). The spatial distributions of
humidity, rainfall and temperature restrictions and the risks of frost and other
inclement weather conditions are characteristics of agroclimatic zoning (WOLLMANN
and GALVANI, 2013).

Recently, a new type of mapping, ecological-economic zoning maps, has been
added to rural expansion planning cartography, although the proper format of these
methods is still a matter of academic debate (MARTINS JUNIOR et al., 2009). The
attributes that are mapped include, at a minimum, the legal restrictions on territorial
occupation (e.g., conservation units and permanent preservation areas); however,
the maps may also reflect social agreements on the conservation of special areas,
including ecological corridors and other key areas of conservation interest (BOLFE et
al. 2015). Furthermore, the ecological-economic zoning concept is based on an
attempt to integrate aspects of natural, social and economic resources into a regional
proposal for sustainable development (VASCONCELOS et al., 2013). The breadth of
its goals is challenging, especially regarding the epistemological limits of modern

cartography.

1.1. Objectives

The objective of this study is to address how land use planning may be
enhanced using the technical approach of information science. Technological
developments in databases, logic programming, geographic information systems
(GIS) and dissemination networks make it possible to provide useful tools for
agricultural development at different planning scales. The concept of an integrated
information structure also leads to the possibility of gathering extensive technical and

scientific knowledge that is currently scattered across various means of
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dissemination.

A conceptual framework to guide the development of spatial decision support
systems (SDSSs) involving agricultural land suitability is proposed. The proposed
knowledge framework aims to help: [1] meet the practical demands of government
projects in watersheds, of environmental mitigation measures and of agricultural
project planning, [2] answer a list of questions that are typically asked by users who
have doubts about what should or should not be done on their farms given the geo-
environmental conditions, [3] identify the problems in each farm by accessing
cartographic and scientific databases to ensure that the answers are the most
appropriate to the specific context, and [4] support both the landowner and the

manager in developing a local-scale, sub-regional to regional rationale.

2 METHODOLOGY

The CommonKADS knowledge engineering method, which is used to deploy
and manage knowledge-intensive systems (FAISAL et al., 2011), was used in this
study. The Unified Modeling Language (UML; SEIDL et al., 2015), which is used in
programming engineering (software) for standardized modeling of information and
inference structures and is included in the CommonKADS method, was also used.

The process of acquiring and modeling data and information flows was
developed from a joint study between experts in soil science and land planning from
the Technological Center of Minas Gerais Foundation (Fundagao Centro Tecnoldgico
de Minas Gerais; CETEC-MG), the Minas Gerais Institute of Applied Geosciences
(Instituto de Geociéncia Aplicadas de Minas Gerais; IGA) of the Federal University of
Ouro Preto (Universidade Federal de Ouro Preto; UFOP) and Pontifical Catholic
University of Minas Gerais (Pontificia Universidade Catdlica de Minas Gerais; PUC-
MINAS). The work was conducted based on the following research projects that
focused on the Paracatu River Basin:

- the Water Resources Conservation in Drainage Basin Environmental and
Agricultural Management [Conservacdo de Recursos Hidricos no ambito da Gestéo
Ambiental e agricola de Bacia Hidrografica; CRHA] Project (MARTINS JUNIOR et
al., 2006), which was funded by MCT/Finep — CT-Hidro (2002-2006).

- the Knowledge Architecture on Ecology-Economy [Arquitetura de
Conhecimentos em Ecologia-Economia; ACEE] Project (MARTINS JUNIOR et al.,
2007), which was funded by MCT/CNPq (2005-2007).
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- the Knowledge Architecture and Decision-Making Support Systems in
Geoenvironmental and Economic Management of Drainage Basins and Farms
[Sistemas de Arquitetura de Conhecimentos e de Auxilio a Decisdo na Gestéo
Geoambiental e Econbémica de Bacias Hidrograficas e Propriedades Rurais; SACD]
Project (MARTINS JUNIOR et al., 2010), which was funded by Fapemig (2010-2011).

The following knowledge acquisition methods were also used: texts, lists of
concepts with their definitions, maps, tables, hierarchies, flow charts, organizational
charts, diagrams and resolution of case examples (classical, actual and hypothetical
cases). This variety of methods ensures that the experts express themselves in as
diverse ways as possible because each form of expression reveals detailed
knowledge that otherwise may be hidden. It is important to note that the reported
knowledge derives not only from the acquisition by professional experts but also from
other sources, such as books, articles, tables, files, databases, maps and GIS
databases. These data complement the knowledge base of the proposed multi-
expert system.

The study comprised the following stages:

1) Conceptual modeling of knowledge domains (vision, organization, and
inference), tasks and communication (interface and module interaction)
according to the CommonKADS method (FAISAL et al., 2011);

2) Use case diagrams in UML to support decision-making;

3) Object modeling for data structuring using context, class and activity
diagrams in UML structure models; and

4) Systematization of agricultural land suitability criteria into an array of

interdisciplinary knowledge.

3 DEVELOPMENT

The progressive development of cartographic databases that are available in
GIS has enabled the development of logic-spatial algorithmic operations that are
geared towards agricultural land suitability (AKINCI et al., 2013). These systems may
be classified as spatial decision support systems (MEYER et al., 2013). By making
GIS data available over networks (including the Internet), these tools may be useful
to various interested users.

In this context, we argue that it is possible to create networking portals that

integrate GIS, land use planning SDSSs and conceptual databases. The proposed
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conceptual modeling is based on the theoretical foundations of Vasconcelos et al.
(2005) and Martins Junior et al. (2006) under the proposals of the SisDec system.
The following capabilities are combined:

- GIS enables users to visualize information about selected parcels of land,
including both primary information and the results of calculations that are performed
by expert algorithms. GIS also serves as the master database on which algorithms
rely to produce simulations of agricultural land suitability and land planning. The
interaction between GIS and SDSSs was conceptually modeled using the SIGea
System (MARTINS JUNIOR et al., 2006).

- Conceptual databases may complement the information from expert systems
and provide texts and didactic illustrations that help demonstrate the concepts and
techniques that are used. In some instances, the texts may be provided in the SDSS
interface; in others, a shortcut to specific information portals is indicated. The
conceptual modeling of a conceptual database that incorporates correlation chains
between economics and ecology, which is called SisOrci, was designed by Martins
Junior et al. (2006) and developed by Martins Junior et al. (2007).

The mode of interaction between GIS, expert algorithms and conceptual

databases is illustrated in the interface that is shown in Figure 1.
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Menu -> File View Help / Contact with agriculture or environment institutions

Questions —> Decision Geographic Information System
Support System

What should | plant?

Where should | plant?

How should I plant?

| need additional

advice %+ e D7 i BRRRETEOCEST

Conceptual database Answers and Explanatory Texts - > Decision Support System and/or Conceptual Database
You look for:

nononnc onor or 1 nononnor onor oon nononr 10N0Nor 000N

¥ or 1.

or 1 nononnor onor yoNn nenonr 10N0NOr 000N

Figure 1 - Screen image simulation of the SDSS interface.

The identification of the type of user (e.g., farmer, drainage basin committee
member, environmental expert) allows the selection of different methods of
interaction between the interface system and the user. Thus, the available functions,
language to be used for user-program communication, and additional useful
guidelines conform to the profile of each user (Figure 2).

In some cases, the SDSS may interact directly with farmers and provide them
information in a user-friendly and direct way (e.g., whether they should grow specific
crops or which areas allow or forbid planting). However, the analysis will often be
higher in quality and have better application potential when it is performed by an
environmental interpreter or consulting agronomist and subsequently passed on to

the farmer.
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Typical Users

Farmer: Extensive Agdriculture Fa?ﬁ Intenslve Agriculture

Family Farmer: Farmers High Technolo
Simple Managament 9 vy Q

Environmentfal Specialist

2

Basin Cgmmittee

1 a ?
| i
% ii General User

Basin Agency

Environmental Agency

City Hall

Additional Users

Figure 2 — Different user profiles with interests in agricultural land suitability information and
land use planning.

Environmental interpreters may be given both the final products of the
interpretation and intermediate products that will be useful for subsequent
interpretations by the expert. This renders at least two response levels useful: one for
the lay user and another for the expert user. The two levels have different
communication formats.

The maps that are generated by an SDSS may be considered explanatory
models for knowledge-intensive use. To improve the quality of communicating
explanations from knowledge-intensive models, Ginsberg (1993) advises that users
should be able to not only visualize the answer but also to access, at any time, all of
the explanatory paths that led to the final result,. This is still a new field for GIS but is
a traditional concern in the area of SDSSs. Thus, knowing whether an area has

favorable or unfavorable conditions is not sufficient; instead, the reason why it was
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labeled as such must be known.

Therefore, the advice and maps should always be accompanied by ecological,
economic and social explanations that report the rationale behind the reason the
answer was chosen. The explanations are provided for three main reasons: [1] to
demonstrate the reliability and the basis of the answers to the user; [2] to present
arguments to convince users to follow the advice; and [3] to act as an agricultural and
environmental education tool that makes users more aware of the implications of
their production activities.

The following integrated use capabilities, in their typical order, can be used in
an expert system that integrates GIS and decision-making support algorithms:

1. Map the current land use;
Indicate the agro-climatological restrictions;
Indicate the environmental restrictions;

Indicate the legal restrictions;

o & 0D

Indicate the necessary conservation measures and how they may be
economically benéeficial;
6. Indicate the appropriate agricultural methods (including irrigation, soil
correction and fertilization) for specific crops;
7. Map the optimal (optimized) use of the farm.

In the information modeling process, the use capabilities that are listed above
were integrated into three specific use cases: [1] The question “what to plant”, which
uses agroclimatological and soil suitability criteria; [2] the question “where to plant”,
wherein the first question acquires a spatial dimension, and restriction criteria that
are associated with the environmental and water resources characteristics of the
area are considered; and [3] the question “how do | plant”, which directs the user
towards specific advice regarding environmentally friendly farming methods and soil-
and water-conservation methods based on information that is derived from the user's
profile and the characteristics of the analyzed area.

The UML diagrams that explain and outline the knowledge modeling
procedures that are recommended by the CommonKads method are shown in Table
1. Table 1 stratifies the knowledge levels: the bottom level includes the primary data,
and the knowledge becomes more abstract and involves greater interaction with the
user’s goals toward the top level.
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Table 1 — Knowledge levels involved in the domains of agricultural land suitability and land use
planning.

Question:
e What should | plant?

TASK KNOWLEDGE e Where should | plant it?
e How should | plant it?
INFERENCE Basic Inferences about the Domain:

KNOWLEDGE o C!assificgtion (by crop suitability and method)
e Diagnosis (for advice)
Environmentally Friendly Behavior
e Environmental tolerance limits
DOMAIN e Correct management techniques
KNOWLEDGE Rules, Relationships and Processes Applicable to the
Environment
Environmental Attributes

Figure 3 shows the basic variables that are manipulated in the database. The
goal is not to exhaust the possible variables to be used but rather to demonstrate

their nature and the basic relationship between the variable groups.

User

Personal_Data: List
Profile: String

+ | Analysis ¥
+ .-
Area Unit

Cultivar

Agro-climatological_Aptitude: String

e e Apti
4 | Soi Apttude: string o= "Ptude | Cimatological_Aptitude: String
_Ope: O_a ] Soil_Aptitude: String
+ ;E?OSS'C‘["E_‘:"SraphV: String . . Agro-ecological_Techniques: List
il: Stri

Information: String

Geomorphology: String

Coordinates: List .
Is neighbor of . l . ' D +
: \?i;bility Vlazl_l_lfy *
a.F
Soil and Water Conservation Technique Agro-Ecological Technique
Description: String Description: String

Figure 3 — Class diagram showing the objects and variables that are manipulated by the SDSS.

Figure 4 shows the basic working routine of the SDSS. After defining the user

profile, the functionalities may be accessed in parallel using the interface (Figure 1).
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[ User Identification
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[ Terrain Identification
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available options
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System shows L s :] User asks for mapping = -
pre-existent maps User asks questions and planning services [ Additional advice J

Y

Figure 4 - Activity diagram describing the modes of interaction between a user and expert
system during a typical run.

The activity diagrams in Figures 5, 6 and 7 show the flow of procedures that
are involved in each use case (what, where and how to plant). It is important to note
that the user is able to enter new (cartographic or point) data to support the decision-
making process. The variables that are entered voluntarily may also be shared over
the network to improve the structure of the information about the area. Entering data

is a key characteristic to adapt the system to a multiple-scale function.

The interscalar analysis raises the hypothesis that approaches at different
scales may require different methods to measure agricultural land suitability and land
use planning. There are well-known methods for scales that cover large land areas,
including (crop-specific) agroclimatological zoning (LUPPI et al., 2014) and general
land suitability methods, such as land use capability assessment (LEPSCH et al.,
1991) and the FAO/Brazilian Agricultural Land Suitability Evaluation System
(RAMALHO FILHO and BEEK, 1995; refined by PEREIRA and LOMBARDI NETO,
2004 and MARQUES et al., 2012). The complementary use of general land suitability

maps and crop-specific agroclimatological zoning maps enables a first approach to
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the optimal (optimized) design of productive land use (MARTINS JUNIOR et al.,
2006).

Beqginning of the questioning process: “What should I plant?”

The Swskem accesses
the coordinates

The Syskem accesses the
agro-climatological information

The Swstem accesses the soil
suitability information

)

The Systern asks whether the User has)

additional information about the area

[ The User enters additional information

[has]
R
The Svstern asks whether the User wants to
share the information in the GIS database
[hasinok]

%( [does nok wank]
5

[wants]

W A My
[ The Swstem sends the J >[The Systemn logically links the inﬁ:urmath:urj

information ko the GIS module

[ The Systemn shows the /\l
answer o the ser

End of the questioning process “Wwhat shoold T plant?*

Figure 5 - Diagram of activities showing the initial logic modeling of the explicit reasoning that
is encompassed in the question “what should | plant?”.

However, when working at a micro-scale (1:10,000 or smaller; that is, areas
within a farm), it is necessary to consider a wide range of other variables, including
the microclimate, soil depth, nutrient balance, water table depth and variation, and
organic matter content. Thus, the usefulness of generalizations becomes less
important than the local complexity in going from a macro- to a micro-scale (for
example, from a state or municipality map to a farm map). The ability to address the
various local attributes to develop an efficient production system largely depends on
the tacit experience of the farmer and the rural extension agent. Tacit experience is
defined as experience that is acquired by practical experience, either non-coded or

unstructured (PORTO, 2011). Accordingly, it is reasonable to question to what extent
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this knowledge can be properly translated into the formal logical structure of a

computational database.

Beginning of the questioning process “Where should I plant it?”

The System accesses the coordinates
of the geometric area

The System accesses the
available attributes for the theme

The System asks whether the user has
additional information about the area

v o

[_ The User enters the additional information

[has]
The System asks whether the user wants to
share the information in the SIG database
[has not]
<\\ [does not want]
[wants]
The System sends the The System logically
information to the SIG module links the information
The System shows the
answer to the User
The System offers a service of additional
professional interpretation
The System stores p
the service order fl\“ [accepts]

[does [not accept]

End of the questioning process
“Where should I plant it?”

Figure 6 - Activity diagram showing the initial logic modeling of the explicit reasoning that is
encompassed in the question "where should | plant it?”.
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Beqginning of the questioning process “How should I plant it

The Syskem accesses the
coordinates of the area

[ The System accesses the information J
of the User profile

The System accesses the attributes
available For the area

ki
The Syskem selecks the The System selects the The Syskem asks which crops
appropriate techniques of SDI| appropriate techniques of I.-vater the ser wants to plank
conservation regarding the conseryation re ardlng the
attributes of the kerrain attributes of I: e kerrain
and the User profile and the User profile

The Syskem selects the appropriate
agro-ecological kechniques Far the crop bvpe,
terrain attribukes and User profile

didactic kexts

V"

The Syskem offers additional advice
service from specialists

[Accepts] The syskem skores the
/ service request

[Does!not accept]

o8

End of the questioning proccess “How should T plant it

Figure 7 - Activity diagram showing the initial logic modeling of the explicit reasoning that is
encompassed in the question “how do | plant it?”.

The interface shows a list of recommended
techniques with the respective shorkcuts For

To address this epistemological challenge, a pilot systematization of
agricultural land suitability criteria was performed based on the agronomic advice
compilation studies of Lainetti and Brito (1986) and Queiroz et al. (1980). The goals
were to identify the attributes that are most commonly associated with various crops
and to assess the effect of the environmental attribute on the agricultural suitability of
each species. The information systematization process followed the method of
interdisciplinary logic arrays of MARTINS JUNIOR et al. (2006) and is shown in Table
2.

It is important to note that the studies of Lainetti and Brito (1986) and Queiroz

et al. (1980) are only preliminary general compilations; therefore, a more detailed
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scientific approach to agricultural land suitability at a micro-scale would require
gathering technical publications that are specific for each crop. Thus, Table 2 only
shows the feasibility of building an information structure that combines data on
agricultural land suitability that are currently scattered throughout several studies and
agronomic newsletters. Integrating data about the suitability of each crop would
enable computer comparisons to identify which crops would be best suited for
production based on the terrain characteristics in microscale simulations.

During either knowledge modeling or its evaluation and refinement cycle, the
following questions about the effectiveness of the decision-making support should be
considered at the various scales of approach and user profiles (VASCONCELOS et
al. 2005, p.14). [1] What legitimate action can be taken in a given circumstance that
is in the economic interest and is consistent with the environmental aspects? [2] How
much environmental impact should be tolerated; i.e., in extreme cases, such as
extensive and/or intensive farming, what is the limit when seeking to cover large
areas with farming projects? [3] What alternatives are available when agricultural
interests are confronted by environmental constraints? [4] What mitigations and
preventive technical solutions are available, and at what cost, to ensure that the
economic-ecological approach is respected? [5] What is prohibited by law?

An information feedback system in which users can respond about whether
they agree or disagree with the advice (and why) may be made available to assess
the efficacy of the system. Another form of interaction is to include additional
questions for the users, which ask whether they intend to follow the advice or not and
why.

A third supplementary approach is to provide a space for users to report
whether the advice was successful or not when it was followed. This feedback
mechanism is very important for future system refinements. In a broader perspective,
information feedback also enables evaluations of the efficacy of the agricultural land

suitability and land use planning methods that are used.
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Sandy-clayey texture

Clayey-sandy texture

Very clayey texture

Clayey texture

Medium texture

-+
B

Good drainage

-+

Good aeration

+ |+
+ [+ [
+
+

Compacted soil

Table 2 - Interdisciplinary array showing the relationships between crop-specific agricultural land suitability and soil and terrain attributes.

Crops

Pineapple
Cotton
Peanut
Rice
Banana
Potato
Cocoa
Coffee
Sugarcane
Citrus
'Wild bean
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Clay loam texture

Sandy-clayey texture

Clayey-sandy texture

Very clayey texture

Clayey texture

Medium texture +

Good drainage

+

+

Good aeration

Compacted soil

Crops

Cowpea

Information collected and adapted from LAINETTI and BRITO (1986) and QUEIROZ et al. (1980)

Common
bean
Castor
bean
Cassava
Corn
Soybean
Sorghum
'Wheat
Rubber
tree
Obs.:
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Legend:
+ Characteristic favorable to the crop
- Characteristic adverse to the crop

Agroclimatic Atlas [Atlas agroclimatolégico] (QUEIROZ et al., 1980)
Crop guide from A to Z [Guia de culturas de A a Z] (LAINETTI and BRITO, 1986)

Both sources
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4 CONCLUSIONS

The knowledge-modeling procedures indicated the possibility of developing a
formal information structure and algorithms to help interpret agricultural land
suitability and land planning at multiple scales. SDSS pilot projects have already
been tested for agroclimatic crop selection (“what to plant”; HARTATI and
SITANGGANG, 2010), generic zoning for agricultural land suitability (“where to
plant”) at the macroscale (MOURA, 2007) and the microscale (DELARMELINDA et
al., 2014), and agricultural management procedures (“how to plant”; KARMAKAR et
al., 2007). However, the information structure that is proposed in this study suggests
the usefulness of integrating agricultural land suitability information, techniques and
methods in the three approaches that were outlined in an ever broader knowledge
architecture.

The main benefit of the SDSS model is to provide support for land planning
decision-making to farmers and drainage basin managers. Advice may be useful in
regions in which a new farming activity is about to start as well as in regions that are
already under effective land use (BAJA et al., 2001).

Under a broad interpretation, the SDSS provides a set of geo-environmental
logic commands that enable the selection of various land use solutions to maintain
the overall stability of the natural systems, cause minimal irreversibility in any
subsystem and thus meet adequate economic productivity goals (PEREIRA, 2002, p.
13-17; MARTINS JUNIOR et al., 2005; PEREIRA et al., 2006). The logical results
that are based on the spatial attributes generate the recommendations that are
provided to users.

The system is also an effective instrument for agricultural and environmental
education because it proposes environmentally sustainable alternatives to users and
explains the economic rationale for the proposals. Thus, the users are encouraged to
take a more coherent stance on their land use activities that incorporates the correct
environmental variables and the corresponding implications for economic productivity
into their decisions. It is important to note that the system provides a nucleus of
coordination between farmers, drainage basin managers and environmental
managers by combining the three land planning approaches into an integrated
ecological and economic rationale as was advocated by Pereira et al. (2006).

Despite their clear usefulness in helping the sustainable planning of land use,
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the SDSSs that were modeled in this study have the following limitations:

- difficulties in modeling tacit agricultural knowledge and performing
generalizations based on this knowledge;

- the need for specialized information at a detailed scale to provide adequate
guidance;

- limitations on the technical ability of users to enter information, understand
the guidelines, and apply them effectively; and

- difficulties in accessing computers and the Internet in rural areas.

However, with ongoing technological and socio-economic developments,
these limitations should gradually decrease, and SDSSs may become more

commonly used in the near future.
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CIENCIA DA INFORMAGCAO E APTIDAO AGRICOLA: ABORDAGENS
INTERESCALARES PARA PLANEJAMENTO DE USO DA TERRA

Resumo:

As inovagdes técnicas e metodoldgicas de programacao, compartilhamento em rede,
andlise de sistema de informacédo e sistemas de informacdo geografica (SIG)
permitem a representagcdo, armazenamento, tratamento e disseminagdo de
informagdes que antes ndo se havia disponiveis para diversos atores interessados.
Partindo desse contexto, apresenta-se proposta de modelagem conceitual sobre o
uso integrado das metodologias de Aptiddo Agricola para o desenvolvimento de
sistemas de auxilio a decisdo sobre uso da terra, auferidas por meio de
metodologias da Ciéncia da Informagéo. S&o estruturados diagramas de modelagem
de conhecimento por meio dos métodos CommonKADS e Unified Modeling
Language (UML), para simular o processamento de perguntas basicas de um
produtor rural, tais como “O que plantar?”, “Onde plantar?”, “Como plantar?”. Por fim,
€ apresentado uma matriz interdisciplinar explicitando a relacdo entre a aptidao
Agricola por cultivar com atributos de solo e relevo, para auxilio a decisdo em escala
de detalhe. O sistema proposto afigura-se um eficaz instrumento de orientagéo e
educacgao agropecuaria e ambiental, por demonstrar alternativas ecologicamente
sustentaveis ao usuario e explicar a justificativa econémica para tais propostas.
Palavras-chave: Agronomia. Sistemas de Informacdo Geografica. Ciéncia da
Informacao. Sistemas de Auxilio a Decisdo. Meio Ambiente.

CIENCIA DE LA INFORMACION Y APTITUD AGRICOLA: ENFOQUES INTER-
ESCALARES PARA PLANIFICACION DEL USO DE LA TIERRA

Resumen:

Las innovaciones técnicas e metodolégicas de programacioén, comparticion en red,
analisis de sistemas de informaciones e sistemas de informacion geografica (SIG)
permiten la representacion, almacenamiento, tratamiento y diseminacion de
informaciones que anteriormente no estaban disponibles para los diversos actores
interesados. A partir de este contexto, se presenta una propuesta de modelizacion
conceptual acerca del uso integrado de las metodologias de aptitud agricola para la
implementacion de sistemas de soporte a la decisién acerca del uso del suelo, por
intermedio de metodologias de la Ciencia de la Informacion. Se estructuran
diagramas de modelaje del conocimiento por los métodos CommonKADS y Unified
Modeling Language (UML) para simular el tratamiento de cuestiones basicas de un
productor rural, tales como “;Qué puedo plantar?”, “;Dénde plantar?”, “;Cémo
plantar?” Por ultimo, una matriz interdisciplinaria es presentada, clarificando las
relaciones entre aptitud agricola con atributos del suelo y del relieve, de modo a
auxiliar en la tomada de decisiones en escala de detalles. Lo sistema propuesto
puede ser una instrumento eficaz para la orientacion y educacion agricola vy
ambiental, por demonstrar alternativas ecoldgicamente sostenibles, mientras
explana las justificacion econdémica para tales alternativas.

Palabras clave: Agronomia, Sistemas de Informacién Geografica, Ciencia de la
Informacién, Sistemas de Soporte a la Decision, Medio Ambiente
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