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edaphoclimatic, This article focuses on the development of thematic maps using Geographic
thematic maps, Information Systems (GIS) tools to determine soil types suitable for banana

geographic cultivation in the province of Milagro. This process requires information from
information organizations dedicated to edaphoclimatic studies. Once the data is collected,
system, thematic maps will be created to clearly identify the zones and soil levels present in
sustainable. the area. Additionally, the use of Geographic Information Systems (GIS) provides

a valuable tool for data-driven decision-making, enabling more precise and
sustainable planning, optimizing resource allocation, and minimizing risks to
improve agricultural productivity.

Introduction

Plantain cultivation is of great importance to the Ecuadorian economy, both for the consumption
of the producer and the inhabitants; it generates sources of employment and helps improve the
occupational level of producers and their families. Plantain is an important crop for the world's
food supply. In addition, it is an export item and a source of employment in many areas of the
country (Ramirez, 2019).

According to Hernandez, Morales and Morales (2018), they mention that the importance of
thematic maps in Agriculture is due to the fact that it allows farmers to map field data by
organizing and analyzing them for soil improvement, conservation and rehabilitation work. The
term cartography has been used for hundreds of years with more or less broad criteria,
depending on the professional profile of the people who have used it, both for their experience
with maps and the type or level of use of the same (Soto, 2016).

According to Palma (2019), the first and most basic objective pursued by cartography was to
represent important areas for man that would serve as a guide. This criterion has subsequently
been expanded to include the representation of phenomena that man takes into account in his
decisions, both visible (a forest, a river, a coast) and invisible (municipal boundary lines, for
example).

The relevance of this study is based on the development of a thematic map by land use zoning
by land use of Dominican green banana cultivation using GIS tools in the Guayas miracle area.
The purpose is to create additional maps that use geographic information, productivity and
performance.

2879 |Page


mailto:pvelez@uagraria.edu.ec
https://orcid.org/0000-0001-5886-4387

PREPARATION OF THEMATIC MAPS ON SOIL ZONING FOR DOMINICO VARIETY BANANA
SEE"’H CULTIVATION USING GIS TOOLS, IN THE MILAGRO GUAYAS AREA.
@ SEEJPH Volume XXVI, $2,2025, ISSN: 2197-5248; Posted:03-02-25

Goals

The article entitled 'PREPARATION OF THEMATIC MAPS ON SOIL ZONING FOR
DOMINICO VARIETY BANANA CULTIVATION USING GIS TOOLS, IN THE
MILAGRO GUAYAS AREA' is descriptive in nature and deals with the foundations and the
proposal regarding the following objectives.

General Objective

Prepare thematic maps on land use zoning for the cultivation of the Dominico variety of banana
using geographic information system tools, in the Milagro area, Guayas.

Specific Objectives

e Description of soil types for crops in Ecuador.
e Determine the soil information where the banana is grown.
e Implement thematic maps on land zoning where bananas are grown.

Determine the soil information where the banana is grown.

According to Ortega, Norofia and Norofias (2019), they mention that banana is considered one
of the crops of relevant importance in Ecuadorian society because it is part of being a basic food
in the food security of the population, especially in the regions of the Coast and the Amazon,
some varieties are cultivated. It is present in most agricultural production systems, generates
work and income for thousands of Ecuadorians and represents an important export item.

However, its cultivation is not exempt from problems that affect productivity, such as poor
management of soil fertility and lack of knowledge in the use and application of efficient
technologies. In the country, there are 82,341 ha as monoculture and 101,258 ha in association,
with yields of 317,523t and 171,293t respectively (National Institute of Agricultural Research
2021).

Soil characteristics for banana cultivation

According to SIPSA (2017), the soil has physical and chemical characteristics that facilitate the
timely and balanced supply of mineral elements (nutrients), essential for the growth and
development of plants. Likewise, Gonzabay (2017) mentions that it is necessary for the soil to
have good contents of organic matter and nutrients available in optimal and balanced quantities,
which are not present naturally, and must be supplied to the plant from alternative chemical and
organic sources.

Land used for banana cultivation must meet certain natural conditions that make it suitable for
this purpose. Appropriate soils are those that vary from slightly acidic to neutral (pH 6.5 -7.0),
although it also tolerates slightly alkaline soils. The soils must have a flat topography to
facilitate cultural work and avoid erosion as much as possible, loose, deep, rich in organic
matter, fertile and with good drainage, since puddles affect it and can even Kkill the plant
(Producer, 2018).

Implement a thematic map on land zoning where bananas are grown.
According to Guzman (2019), he explains that thematic maps are cartographic tools that allow

us to understand the geographical area of study. Every thematic map is made up of two
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fundamental elements: A geographic base (base map), and a layer of thematic content. The user
of a thematic map will be able to integrate them, visually and intellectually, while reading the
map (De la CRUZ, 2018).

Components of a thematic map
Base map

According to Fallas (2019), a base map provides spatial information on which to reference the
content corresponding to a certain specific topic. It must be correctly designed and include only
the amount of information necessary to convey the message. We can define it as a more or less
synthetic image of the territory, whose objective is the geographical referencing of the thematic
content of the map. Regarding the thematic content, its simplicity and legibility are
important.(Andrade, Maizares, Varas, and Vargas, 2022).

According toSuarez and Rubiano (2019) describe that the theme is one of the main conditions
of the content of the geographic base, because there are often relationships between the
geographic characteristics of the territory and the thematic variables that are represented, so it
is desirable to make them clear in order to better understand the given distribution.

Elements to include in the base map

According to Lois (2015), he describes that the information on the base map is what makes the
map user orient the thematic content to a specific spatial or geographic reference. It will be the
cartographer's job to select those characteristics that help the reader to a good interpretation of
the total map. On the other hand, Cedec (2019) cites a series of elements that can help to choose
the content to provide a readable map, this will depend on the purpose of the map. It is normal
for some elements to appear in more detail than others.

e The caneva
The network of meridians and parallels is necessary as a general reference system. The
importance of the canvas on the map increases as its scale decreases, being essential on small
scales that represent large surfaces. The general orientation system can also be offered by means
of small location maps at smaller scales, showing with them the position of the area represented
on the general map (Cedec, 2019).

e The river network
There are hardly any maps that do not show a part of the river network. This network is one of
the best reference systems, although as indicated above, some cases will require more detail in
their representation than others (Cedec, 2019).

e Therelief
Many cartographic themes are directly or indirectly related to the third dimension. The
representation of the relief on the base map will be carried out considering in each case the
degree of reliability required, the final scale of the map and its representation technique (Cedec,
2019).

e Topographic map as a base map
The topographic map can be used as a base map for thematic maps. This does not mean that it
is useful in its original form, since in most cases the information and colors of the base itself
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will interfere with the reading of the thematic information that has been superimposed. (L6pez,
2020).

e Base map scale

According to Malagon (2015), he describes that the choice of scale has important consequences
on the appearance of the map and its potential as a means of communication. In this section we
are interested in emphasizing the idea of the relationship between scale and symbolization and
the degree of generalization of the map. Factors that will influence the choice of scale will be,
in principle, the purpose of the map and the actual surface of the area to be represented. The
choice of the scale to be used will mainly be a compromise between these three factors: Purpose,
area and necessary detail. On the other hand, it must be remembered that the scale varies on the
map depending on the projection (Cedec, 2019).

e Choosing the projection
Finding the appropriate projection will depend on several factors such as the scale and purpose
of the map, and the location, shape and size of the area to be represented (Cedec, 2019).

The purpose of the map

When creating a thematic map, the cartographer has hundreds of projections to choose from,
but their number will be reduced depending on the purpose of the map. The equivalence
property is an important factor in the representation of many thematic features (Cedec, 2019).

The area
The specific area to be mapped, depending on its size, location and shape, also determines the
selection of the projection. The cartographer must select the most appropriate projection for
each case. Nowadays, the choice of one projection or another is a task that is facilitated by the
use of computer programs, so that more time can be invested in the selection of the projection
itself, in which different aspects must be carefully considered: The properties of the projection
(Cedec, 2019).

Symbolism
The way of representing thematic details on a map is very varied and depends largely on the
type of elements to be displayed. The main ones are listed below:
¢ Data point symbols: identify a feature and its location
e Linear data symbols: represent details that have a defined line, such as subway lines, road
networks, rivers.
e Surface data symbols: provide information about a certain surface, such as geological maps,
forest maps.

Methodology

Type of research

This work is descriptive in nature, because a thematic map of zoning by land use of the
Dominican banana crop will be prepared using GIS tools, in order to obtain cartographic

information that contributes to the planning and detection of patterns and trends, as well as to
quickly address the crop problems that arise:
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e Descriptive Research:involves observing and describing the behavior of a
demographic segment of the study.

e Documentary Research:A documentary-type research will be carried out and
information will be collected using published scientific articles, website documents,
theses and/or information from pages related to agriculture.

Methods
In this project, the analytical method will be applied, which is broken down into sections that
make up the entire case to be studied. In addition, a thematic map will be used to understand a
specific geographic phenomenon, and the use of tools such as GIS will allow mapping field
data, as well as organizing and analyzing it.
Techniques
This research project develops a thematic map of land use zoning using GIS tools. The use of
geographic information systems has allowed the generation of thematic, interactive and layered
maps that collect more detailed information on soil types, nutrients, among others, which allow
the management of agricultural operations. Among the GIS tools is the ArcGIS system, which
is a software tool that allows the use, creation and distribution of geographic information and
mapping analysis. Any user can access the maps and data resulting from the project.
Variables
Thematic map of soil types.
Independent variable
Cultivation of Dominico — Hart6n variety banana.
Dependent variable

e Spatial distribution:Establish the location of the study area that will allow

obtaining the land; that is, the type of soil.
e Soil analysis:Integrate cartographic information on the type of soil and the
components present.

Research Management
Base map data acquisition
Use of equipment and technologies for data collection
Processing of cartographic data
Digital models were generated with soil data from the crop under study.

Data integration

Using other data related to the crops under study, the thematic zoning map is created.
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Developing an interface

Develop visualization and analysis tools so that farmers can use the generated cartographic
information.

Analysis of Results
Description of soil types for crops in Ecuador

Ecuador has considerable variability in its geography, from the coast to the mountains and the
Amazon rainforest. Describing soils is essential to adapt agricultural practices to the specific
conditions of each region, as it helps to understand water retention capacity, texture, and other
aspects related to fertility. This allows irrigation and fertilizer applications to be managed more
efficiently, making better use of resources and reducing costs. In addition, different types of
soil are better for certain types of crops. By knowing soil conditions, farmers can select the best
crops to increase crop yield and quality.

Soil description helps to identify environmental problems such as soil erosion or salinization.
This allows preventive measures to be implemented to maintain soil health and ensure long-
term stability. Due to climate variability, this will help farmers adapt to changes in rainfall,
temperature, and other weather conditions. This is important to maintain agricultural production
under climate change. Knowing the texture and type of soil will facilitate land use planning,
helping to avoid practices that may result in soil degradation or loss of quality. Taking into
account that soil characteristics promote the implementation of sustainable and environmentally
friendly agricultural practices, contributing to the conservation of natural resources.

Determine the soil information where bananas are grown

Land zoning allows land to be divided into different areas based on topography. In this way, it
promotes agricultural planning by optimizing the use of land and resources by distributing
banana crops in the most suitable areas. Because bananas have very high nutritional
requirements, knowing soil characteristics, such as nutrient content, allows fertilizers to be
adjusted to meet the plant's needs and increase results. As a result, studying soil types, including
properties such as texture and water holding capacity, affects irrigation management. Knowing
these factors will help you plan irrigation schedules, avoid flooding or drought problems that
could affect your crops, and implement appropriate management practices to reduce risk and
maintain soil health.

Implement a thematic map on land zoning where bananas are grown
The project began with the development of a thematic map, since these are based on topographic

maps, which are made to reflect a particular aspect of the geographic area in which they are
defined. In this way, a better spectrum of the study was achieved (See Figure 1 and 2).
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Figurel.Using the application
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The first step was to create a map of the Milagro canton and proceed to take all the pre-existing
shapes such as the parish shape, rivers, vegetation. (See figures 3, 4 and 5).

Figure3Reading of the cape of the Parishes of Milagro
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Figure4. Reading of watersheds of the Milagro canton
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Figure5. Reading of vegetation layer

F

Then an Excel file is created where all the data obtained on the types of soil used in the banana
plantations of the Milagro canton is placed, all this in order to be able to enter this data in the
ArcMap table and then save it in the Excel 97-2003 format.

This file was saved in XLS format so that it could be inserted into the data table under the name
thematic map.

The Milagro shape was dragged to the table of contents and then the AddData option was
selected and the table called APT was added to the table of contents. Next, we opened the
attribute table, right-clicked on the soil-type option and chose the open attribute table option.
(See figures 6, 7 and 8).

ries

Figure6.. Layer Reading Aptitude
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Figure7. Selection of color scale of zones in the canton
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Similarly, the miracle table opens for them by right-clicking on the soil-type layer and choosing

the open option.

Then we right click on table options, select arrange tables and choose new vertical table, the
tables will be displayed together at the same time and we can verify that the names of the soil
types to be worked on are correctly written and match in order to join the tables. (See figures

9,10 and 11).
Figure9. Soil layer reading - types
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Figure10. Color scale selection for soil types
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Figurell. Selecting colors to categorbize floors
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Then, when joining the tables, you must right-click on the soil-types layer and choose the Joins
and relates option followed by the Join option.

In the new window, the disease table will automatically appear in parameter two; therefore, in
parameter one, choose the Nomdep field; and in parameter three, the provinces field, then click
on validate join and once it has been verified, click on ok.

We can open the miracle table and we can see that it is linked to the soil-type table. To keep
this data, we must export the data. To do this, right-click on the miracle layer and choose the
data option, then export data. A window will appear to save the new shape. We click on save
and then OK. (See figures 12 and 13).

Figurel12. Layer reading Crop location
\“ JV ::h;;' -‘ a .-; 0” A .‘ LN el
s . - - v
e y & & e ™
‘ ’ \ N ‘
» e N |
e cwee v/' ¢ ~ — —
- , g;* =
= 2
¢ =
Figure13. Color scale selection
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Then you must choose the new extracted layer, right click on the properties option, to go to the
symbology address followed by quant times, graduate colors, select the range of colors you

want to use to identify the incidence levels on the map (See figures 14, 15 and 16).
Figurel4. Selection of color scale with soil types
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Figurel5. Properties window
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Velez, 2023
Once you have reached this step, you can say that the map is finished. The next step is to add
the cells to the map, place the legend, the title, the compass and the scale. (See figures 17 and

18).

Figurel7. Placement of cartographic element
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However, at this point the map can be designed to the person's taste and whatever each person

needs for the presentation of said map can be placed. (See figures 19, 20, 21 and 22).
Figure19. Map of soil types in Milagro
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Figure20. Soil texture map in Milagro
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Figure211. Crop slope map in Milagro
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Figure222Thematic map of soil texture types in Milagro canton
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Conclusions and Recommendations

Conclusions

The wide range of GIS applications demonstrates its value as a tool for strategic planning and
development planning. As shown, geographic information systems can improve the quality and
efficiency of soil type analysis for the crops under study, that is, by creating thematic maps we
can get a clearer picture of the main soils present in the Milagro area for banana cultivation,
among which are clayey, sandy, and sandy loam with different percentages.

The main advantage of these automated systems is the ability to perform repetitive spatial
calculations. Therefore, before deciding to purchase a GIS, planners should determine which
planning activities can be supported by this system and carefully assess whether the amount of
spatial calculations and analysis to be performed is adequate in automatic mode.

Recommendations

1.- Be at the forefront of all the different forms of applications that GIS has.

2.- Learn to use ArcGIS to facilitate the creation of thematic maps.

3.- Concatenate the ease that thematic maps provide to identify the types of soil, planimetry,

and edaphoclimatic conditions that are needed to have information on the crop to be

implemented.

4.- Always collect data correctly so that it can be captured on maps.
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