International Journal of Engineering and Geosciences, 2025, 10(1), 127-136

International Journal of Engineering and Geosciences

https://dergipark.org.tr/en/pub/ijeg
e-ISSN 2548-0960

Land cover analysis of two university campuses: Examination over satellite images by Chat

GPT

Ekrem Bahadir Caliskan

Ankara Yildirim Beyazit University, Department of Architecture, Tiirkiye, ebcaliskan@aybu.edu.tr

Cite this study:

Caliskan, E. B, (2025). Land cover analysis of two university campuses: Examination over satellite

images by Chat GPT. International Journal of Engineering and Geosciences, 10 (1), 127-136.

https://doi.org/ 10.26833/ijeg.1504721

Keywords

Chat GPT

Colab

Construction Track
Land Cover
University Campus

Research/Review Article

Received: 25.06.2024
Revised: 26.07.2024

Accepted: 31.07.2024
Published: 01.02.2025

e,
O sl

1. Introduction

Abstract

Land Use and Land Cover Analysis are important in detecting the changes in urban areas, rural
areas, and focused lands like university campuses. The availability of high-quality satellite
images from diverse time sequences makes evaluations for changes by time possible. The
analysis methods include insights from remote sensing fields to Artificial intelligence (AI)
tools. Al has been significantly developed in the last decades in various fields, and applications
of Al on satellite imagery analysis are being influenced. This study explores the capability of
Chat GPT, which is one of the leading Language Models and can generate prompts and analysis
due to inputs for Land Cover and Use Analysis. Firstly, an unstructured conversation with Chat
GPT was held, and then, considering this experience, a land cover change analysis was
executed for two university campuses. Besides, the analysis was also re-executed in Colab with
codes generated by Chat GPT to seek differences. Two university campuses, Erzurumm
Technical University and Adiyaman University, founded in the last two decades, were utilized
as case studies. Chat GPT explained the steps and procedure of the analysis in detail generated
codes in a defined framework. The analysis results have problems in classifying the land cover;
however, the imperviousness change analysis shows most of the construction improvement.
The experiment and findings have important implications for future research in Land Cover
analysis implementing Al tools.

Accurate LULC maps are important for monitoring,
planning, and managing the Earth and remote sensing

Research and studies on land use and cover changes
have important contributions to the analysis of plans in
diverse areas [1]. The data originating from the satellites
allows many types of explorative studies for ground and
underground. The availability of this big data also offers
some opportunities for the development of many aspects
of urban living [2]. Among many applications of satellite
imagery, Land-use-land-cover (LULC) plays an important
role in urban planning resource management and
presents valuable results for various research activities
[3-7]. While traditional inventories and surveys are
commonly used to determine LULC, satellite remote
sensing offers a more efficient and cost-effective method
for assessing geographical distribution and temporal
changes in LULC on a regional scale. Besides, Satellite
image analysis provides an effective way to learn about
the trends, changes, and developments [8-10].

studies [11-13]. Besides, the Geographic Information
System (GIS) is one of the important tools for
documenting, storing, evaluation and presenting sites for
making accurate decisions [14-16]. Remote sensing is
capturing the information of an object or land t through
sensing either own or artificially emitted
electromagnetic radiation [17]. The information
obtained from all these fields can be used for many
disciplines: mapping, architecture, cultural heritage,
urban planning, infrastructure, mining, etc. Also, they can
be used for climate detection, monitoring flood disasters,
crisis management, and obtaining detailed terrain
information [18, 19]. The industries take benefits of
Satellite Image analysis, LULC, and GIS for their focused
research and quantitative and qualitative studies [20,
21]. Besides, Unnamed Aerial Vehicles (UAV) are used
with and without the integration of GIS and Satellite
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Imagery to evaluate and analysis the elements of
environment and buildings in remote sense. The
calculation of buildings areas [22] and deterioration
analysis of histrorical village house[23] by UAV method
are some examples from the literature. The obtanined
data from UAV can be used by the implementation of
point cloud and orthophote for the areas which are hard
and dangerous to access [24].

Many studies are both for developing methods and
exploring the possibilities of LULC. The vegetation
analysis over satellite images is one of the general
observation methodologies [25]. Long-term land
use/cover analysis as done in Kahramanmaras City
Center by remote sensing and integration of GIS [8],
analysis of changes in Mersin City with improving
process [26], Land cover change bt the possible sea level
rise [27] and land cover prediction [28] are also some
important usage of the possibilities. With the
improvement of Artificial Intelligence, LULC has started
to integrate the possible usage of statistical models,
machine learning and deep learning approaches [29] and
also Language Models like ChatGPT. The capability of
Chat GPT to generate codes, formulas, and analysis
makes interdisciplinary studies like LULC possible for
urban development track. This study mainly focused on
seeking the possibilities of ChatGPT for land cover
change analysis of university campus development. The
objectives are to explore the general LULC studies,
underline the importance of campus development, and
explore the integration of Chat GPT in land cover change
analysis over satellite images to track campus
development.

1.1. Studies with Chat GPT

Artificial intelligence has affected many disciplines
and sectors by releasing reachable Al tools. It offers
systematic capabilities of reasoning based on inputs,
learning via differences, and prediction [30]. Research in
education, health, marketing, production, design,
automation, and image processing can be found in the
literature [31-37]. The LULC and remote sensing studies
have also been affected by Chat GPT to explore the
possibilities for prompt generation and analysis
procedures.

A former study explores diverse Al tools'
capabilities for location recognition, image captioning,
and Land Use/Cover Classification by presenting
strengths and weaknesses [38]. Generally, the
examination successfully recognizes the objects and
buildings. However weak for giving quantitative
information as the number of buildings or coordinates. In
another study, using Language Models for interaction
with geospatial datasets was explored by training and
generating information instead of traditional interaction
between humans and software for geospatial data [39].
Yuan created a system for training and evaluating high
quality satellite images by ChatGPT captions [6]. Wang
summarizes the contemporary trends in integrating GPT
with geospatial science research based on publications
obtained from different academic databases [40].

1 The used version (paid subscription) of Chat GPT at 15.06.2024.

1.2. University Campuses

A campus is a place in which there are diversified
functioned buildings, streets, squares, courtyards, sports,
and recreational zones providing services with
distinctive community [41, 42]. Besides the facilities for
education and research, housing, health, and cultural
units are essential for self-sufficient university campuses
[43, 44]. The universities are developing according to
their master - plan in the long term, and the usage of land
changes over time-related to the construction plan. The
planning typologies, functions of the zones and buildings,
and transportation framework are part of the university
campus design field, guiding the critics of the design,
success, and educational relations. The construction
process of any campus is tracked and monitored, and the
maps and land use/cover are updated for different
evaluations and decision-making processes.

2. Method
2.1. Experiment Flow

The experiment started with an unstructured
conversation with Chat GPT 40! to analyze satellite
images for land use to explore capabilities and define the
research limits and framework. Examples from
unstructured conversations were also presented in the
results section. The overall research flow is given in

Figure 1.
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Figure 1. Research Flow

Unstructured conversation with Chat GPT
contributes to the defining process since this experience
was for seeking the possible research scenarios about
land cover/ use analysis. It should be noted that during
sessions two days, Chat GPT refused to execute analysis
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by itself, preferring software code to be run on other
platforms. The generated codes were run in Colab
environment which is cloud based platform. There may
be diverse platforms that may contribute to the analysis
considering the data science applications or machine
learning, however for evaluating the primary capabilities
of the Chat GPT for code generating, the defined flow was
used.

2.2. Study Area and Material

Two campuses were selected to analyze land cover
changes to explore the development. One is Erzurum
Technical University (ETU), and the other is Adiyaman
University Campus.

ETU was founded in 2010, education started in 2012,
and the total area of campus area is 3.800.000 square
meters [45]. There was no existing building during the
foundation period. Adiyaman University was founded,
and education started in 2006; the total area of the
campus is approximately 1.200.000 square meters [46].
Some educational buildings were formerly part of other
universities during the foundation period.

The satellite images were taken from Google Earth
with a resolution of 8192-4276. Figures 2-5 show the
campus satellite images used for the research from the
start period and 2023.

‘ﬁ . ) . ! f

iui‘e 2. Adiyaman Universitly Camp‘us (2008)

S

l7 L ¥,
Figure 3. Adiyaman University Campus (2023)

Figure 5. ETU Campus (2023)

3. Results

This section presents the experiment with Chat GPT
and Colab cloud application. For every sub-section, the
experiments inputs and outputs are first given, then
evaluation and discussion are presented in the
discussion section.

3.1. Unstructured Conversation with Chat GPT

This conversation was made for ETU and Adiyaman
University; the total length is 12.000 words and two
hours long. The examples from Adiyaman University
were given; the details of the steps, codes, and all of the
images that Chat GPT generated could not be presented
in the text.

(1)Author: I would like a land cover analysis over
satellite images. So let me know every step, the method
used, and accurate results.

(1)Chat GPT: It explained in detail every step; Step 1:
Obtain Satellite Images, Step 2: Preprocess Images, Step 3:
Feature Extraction, Step 4: Classification, Step 5: Post-
processing, Step 6: Analysis and Results. In addition, it gave
example flow and codes for Python and Google Earth
Engine.

(2)Author: I will analyze this land cover with you.

(2)Chat GPT: Again, It explained steps for executing
the analysis somewhere else.

(3)Author: Show me grassland, construction areas (if
possible, distinguish buildings and roads), and water
lands. the images have a resolution of 8192-4276, a
vertical dimension of 1493,77 m, and horizontal
dimension is 2586,53, and an eye level is 2.24 km.
(uploaded Figure 3).
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(3)Chat GPT: It presented steps and started. Summary
of the Process

1.  Image Loading and Visualization: We loaded the
satellite image and visualized it.

2. Preprocessing: Applied necessary preprocessing
steps.

3. Initial Segmentation: Used k-means clustering for
unsupervised segmentation.

4. Manual Labeling: Manually inspected and labeled
each cluster.

5. Refined Visualization:
classified results.

Visualized the final

Figure 6 presents the land cover classification of Chat
GPT.

Water

Construction (Buildings and Roads)

Seil/Bare Land VegetationfGraland

Figure 6. Land use clusters of Adiyaman University

(4)Author: Calculate the area for each land cover.

(4)Chat GPT: Water 44,481.81 m2, Construction
(Buildings and Roads)  65,705.31 m2, Soil/Bare Land
89,579.97 m2, Vegetation/Grassland 67,013.02 m2

(5)Author: The satellite image 1 uploaded is in 2023.
I will upload the same place satellite images with the
same feature from 2008. Can you compare and mark the
differences with a semitransparent hatch? (uploaded
Figure 2)

(5)Chat GPT: It presented steps and started. Summary
of the Process:

Figure 7 Land Cover Changes from 2008 to 2023 of
Chat GPT.

1. Loaded the Images: The 2023 and 2008 images
were loaded.

2. Aligned the Images: Attempted to align the
images but faced distortion issues.

3. Resized and Subtracted: Resized the images and
performed image subtraction to detect changes.

4.  Highlighted Changes: Applied a semitransparent
hatch to highlight the detected changes.

Difference Image

Hi

Red)

N \

chlighted Changes {
SRR Ty 3

Figure 7. Land Cover Changes from 2008 to 2023 of Adiyaman University

(6)Author: Analyze specific changes in buildings.

(6)Chat GPT: Step-by-Step Implementation

Step 1: Align and Resize Images

We have already resized the images. We'll use these
resized images for further analysis.

Step 2: Detect Building Changes We'll use image
processing techniques to detect areas where significant
building changes have occurred.

Step 3: Highlight and Label Changes
We'll highlight the changes and label them to indicate
new constructions and demolitions.
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Figure 8 presents the land cover classification of Chat
GPT.

New Buildings (Red)

Dempolished Buildings {Red)

Figure 8. Changes in Buildings for Adiyaman University

3.2. Analysis with Chat GPT

This conversation was made for both ETU and
Adiyaman University; the total length is 8.000 words and
has a 1.5-hour duration. The examples from the ETU
were given, but the details of the steps, codes and all of
the images that Chat GPT generated could not be
presented in the text. The same process for Adiyaman
University was asked from Chat GPT. Due to the limits of
the analysis and complexity of Land use results of the
unstructured conversation, only imperviousness
analysis was asked from Chat GPT to explore the
capability of tracking the construction development.

(7)Author: The first image is from 2023, and the
second is from 2012. The resolution is 8183*4276, the
image's vertical dimension is 1488,70 m, and the
horizontal dimension is 2597,64 m. Could we compare
the two, showing the constructed areas with a
transparent red hatch? (uploaded Figure 4-5)

(7)Chat GPT: Let's compare the two images, detect the
constructed areas, and highlight them with a
semitransparent red hatch.

Steps:

1.  Load Both Images: Load the 2023 and 2012
images.

2. Align and Resize Images: Ensure both images are
aligned and resized.

3. Detect Constructed Areas: Use image processing
to identify areas where new constructions have appeared.

4. Highlight  Constructed Areas: Apply a
semitransparent red hatch to mark the constructed areas
on the 2023 image.

Figure 9 presents the land cover classification of Chat
GPT.

Highlighted Constructed Areas with Semi-Transparent Hatch

Figure 9. Constructed Areas of ETU with Comparison

(8)Author: Can you use machine learning for
imperviousness comparison?

(8)Chat GPT: Yes, using machine learning, specifically
convolutional neural networks (CNNs), can provide more
accurate results for detecting building changes. For this
task, we can use a pre-trained model or train a custom
model to segment buildings from the satellite images.

It explained the steps and codes, then stated, "I cannot
run the machine learning code directly in this environment
because it requires libraries and models that are not
available here. However, I can guide you through the
process of segmenting impervious surfaces and comparing
their areas using OpenCV and other basic image processing
techniques.”

(9)Author: Can you do yourself without machine
learning?

(9)Chat GPT: I cannot run the machine learning code
directly in this environment because it requires libraries
and models that are not available here. However, I can
guide you through the process of segmenting impervious
surfaces and comparing their areas using OpenCV and
other basic image processing techniques. Here's how you
can achieve this without machine learning:

1.  Load and Resize Images: Load the 2023 and 2012
images and resize them to the same dimensions.

2. Segment Impervious Surfaces: Use thresholding
and morphological operations to segment impervious
surfaces.

3. Calculate Impervious Areas: Calculate the area
covered by impervious surfaces in each image.

4. Compare Impervious Areas: Compare the
calculated areas to determine the change in
imperviousness.
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I'll execute this step to provide you with the final
comparison.

The change in impervious area between 2012 and 2023
is approximately 11,969.18 square meters.

Summary:

. Impervious area in 2023: 13,140.90 square
meters

. Impervious area in 2012: 1,171.72 square meters

. Change in impervious area: 11,969.18 square
meters

Figure 10 presents imperviousness change from 2012
to 2023 calculated by Chat GPT.

Highlighted Impervious Areas in 223

The reached prompt and process were asked from the
Chat GPT for Adiyaman University. Figure 11 presents
imperviousness change from 2008 to 2023 calculated by
Chat GPT.

The conversation up to this stage was done on
14/15.06.2024. The image analysis, re-analysis, and code
generation were available after Chat GPT refused to do
analysis and started to generate only codes and
explanations of steps to be executed using other
platforms. Even if the analysis was asked from Chat GPT
in the following three days, it gave similar answers: "It
seems there is an issue executing the code in this
environment. Let me provide an alternative approach by
giving you the code to run on your local machine”,

Figure 11. Imperviousness change of Adiyaman
University (Chat GPT)

2 Cloud based
(https://colab.google/)

services for computing

3.3. Analysis with Colab

This conversation was made for both ETU and
Adiyaman University. The codes and procedure were
asked from Chat GPT for the same imperviousness
analysis. The same satellite images were uploaded, and
codes were copied and run in Colab? environment on
16.06.2024.

(10)Author: Write a code for colab. I will upload two
satellite images, which will compare the imperviousness
of the two images and highlight the changes in
transparent red in first images

(10)Chat GPT: Certainly! Here's a Colab notebook code
to compare two satellite images, calculate changes in
impervious areas, and highlight the changes in
transparent red on the first image. Also explained the
steps;

1. Open Google Colab.

2. Copy and paste the above code into a new Colab
notebook.

3. Run each cell step by step.

4.  When prompted, upload the first satellite image.

5. When prompted, upload the second satellite
image.

6.  Theresulting image with highlighted changes will
be displayed and saved as 'highlighted_changes.png’.

3-4 four cycles were executed to reach the analysis.
The error codes from Colab were asked to Chat GPT, it
told the possible code failures and re-generated codes.
Finally, the imperviousness change on satellite images
was taken and shown in Figure 12-13.

Lz s 2 R S
Figure 13. Imperviousness change of Adiyaman
University (Colab)

4. Discussion
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Evaluations were done under two subheadings. First
is related to the content and productivity of Chat GPT's
responses, and second is related to the content of
produced figures for Land Cover and Use Analysis. Table
1 presents the authors' requests during the conversation
stages, headings of the outputs, and main evaluations due
to the assigned identification number (ID) in the results
section.

ForID 1 and 2, itis seen that Chat GPT gave procedure
and steps for analysis; however it did not analyze without
insisting. It can be stated that Chat GPT platform tries to
work by using fewer resources. As mentioned earlier,
after some analysis section, it stopped doing analysis and
never did again. Calculations of areas produced by Chat
GPT were checked manually. They are almost correct; the
difference results from converting pixels into metric
calculations.

ID 5 is related to comparing two satellite images for
land cover changes for different dates. The analysis could
be stated as successful; however, the land cover
classification was neglected. Further analysis of land
cover needs detailed input and code generation. This can
also be seen in ID 6, which analyzes only building
changes. It is not successful in distinguishing buildings
from the other land cover types. In ID 7, a wider analysis
was asked, including buildings and constructed areas.
The detection could be valid for constructed areas, but
grassland is also included.

Table 1. Evaluation of Conversation Sessions

ID | Request Output Evaluation

1 Land Cover Steps and Detailed steps and
Analysis Codes codes are given

2 Same Request for Steps and Detailed steps and
1 Codes codes are given with

forwarding to other
platforms

3 Detailed Request Analysisand | The analysis needs
from directly Chat Figure 6 refinement; however,
GPT it has value for the
initial process.

With given dimension
information, it
converted pixels into
area

Successful
disregarding the types
of land cover

4 Calculation of land | Values
cover area

5 Land Cover Analysis and
Comparison for Figure 7
two images

6 Changes for Analysisand | Unsuccessful in

building Figure 8 detecting buildings

7 Constructed areas | Analysisand | Some areas are
comparison for Figure 9 detected, and there
two images are false detections

8 Machine learning Steps and Libraries and models
implementation Codes that are not available

9 Imperviousness Analysisand | Successful for general
change Figure 10/11 | layout

Needs of iteration to
get final codes

10 | Imperviousness Steps and
change code Codes
request for colab

Chat GPT can explain the machine learning
procedures and codes for image analysis, but the

platform does not allow execution. For ID 9, a more
specific and pre-defined analysis is asked. The codes and
analysis for the imperviousness procedure are more
successful than other land cover analyses. Besides, it can
generate the codes for this analysis for execution in
Colab. Some iterations were needed to re-generate and
correct codes; however, the session was productive since
Chat GPT could understand and interpret the error code
that Colab gave.

The figures' list, which Chat GPT and Colab produced
for satellite image analysis, is given in Table 2. The
evaluations are based on manual observation and
criticism. Any computational analysis of produced
images was not conducted.

In Figure 6, land use clusters are established and
presented by Chat GPT. The method is promising;
however, the images do not reflect the clusters. It needs
refinement by further description of codes and image
masking method. Besides, it may need higher resolution
images or direct satellite data, including radiation data.

Figure 7 shows the land cover changes, which contain
almost every change between two-time sequences. It is
very valuable for comparing satellite images to detect
changes. However, it does not contain any data for land
cover classification, which is very important for any land
analysis. Figure 8 shows building changes, tagged as
demolished and new buildings. It can be said that
defining the building geometry needs more detailed
analysis. While analyzing not only the building but also
constructed areas, Chat GPT is more successful. The
highlighted areas in Figure 9 show most of the
constructed areas. The problem was including some
grassland. The analysis can be refined by further filtering
and masking codes.

Figures 10 and 11 show the promising
imperviousness change for ETU and Adiyaman
University. Except for some vehicle roads, all the land
covers were identified in ETU. The impervious ratio of
the surface cover of service roads may affect this result.
Also, in Adiyaman University analysis, the service roads
were excluded. Even if some constructed areas cannot be
detected, overall performance is liable. Thus, this
analysis can analyze the construction development at
different times by comparing the other inputs.

Figures 13 and 14 present the same imperviousness
change analysis for ETU and Adiyaman University, which
Colab executed with codes generated by Chat GPT.
Although the codes were the same for analysis in Chat
GPT and Colab, the results differ. In the ETU analysis, the
grassland surrounded by service roads was included, and
the service roads were identified. In Adiyaman
University, service roads and buildings that Chat GPT can
not identify were highlighted.

Table 2. List of Produced Figures

Content Produced | University
by
Figure 6 Land Use Clusters Chat GPT Adiyaman
University
Figure 7 Land Cover Changes Chat GPT Adiyaman
University
Figure 8 Building Changes Chat GPT Adiyaman
University
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Figure 9 Constructed Areas Chat GPT ETU
Comparison

Figure 10 Imperviousness Change Chat GPT ETU

Figure 11 Imperviousness Change Chat GPT Adiyaman
University

Figure 12 Imperviousness Change Colab ETU

Figure 13 Imperviousness Change Colab Adiyaman
University

5. Conclusion

Land cover and use identification and analysis over
satellite images are valuable procedures to define,
analyze, and record urban development. The high-
resolution repositories of images and computing
methodologies make remote sensing possible for diverse
objectives. This research investigates the possible usage
of Chat GPT to analyze land cover changes to detect
construction development over two university campus
examples. The unstructured conversation with Chat GPT
was held to learn and identify capabilities, and then land
cover/construction areas/imperviousness analysis was
asked from Chat GPT. Finally, the analysis was executed
in another platform (Colab) with codes generated by
Chat GPT. As a bottleneck of the study, it stated that Chat
GPT tries to use fewer resources in terms of computing
for any analysis. So, further evaluation or experiment
could be conducted.

One of the study's findings is the generation and
interpreting capability of Chat GPT. It can explain the
procedure and steps of the analysis, generate codes,
understand the error and failure message, and revise the
outputs. Thus, the level of expertise needed for computer
codes and steps for land cover analysis is significantly
reduced. The problem is that a level of knowledge for
evaluating the results and giving feedback to the system
is compulsory. The experience shows that superior
analysis like land cover classification or building
detection needs more training or developed codes. The
results are not qualified. Finally, the imperviousness
analysis done by Chat GPT and Colab is promising to
trach the development of campus land. This analysis can
be improved by giving needed information to generate
codes for filtering or masking diverse land covers.

Author contributions
Sole responsibility

Conflicts of interest

The author declare no conflicts of interest.

References

1. Macarringue, L. S., Bolfe, E. L., & Pereira, P. R. M.
(2022). Developments in Land Use and Land Cover
Classification Techniques in Remote Sensing: A
Review. Journal of Geographic Information System,
14(01), 1-28.
https://doi.org/10.4236/jgis.2022.141001

2. Kamrowska-Zatuska, D. (2021). Impact of ai-based

10.

11.

12.

13.

134

tools and urban big data analytics on the design and
planning of cities. Land, 10(11).
https://doi.org/10.3390/land10111209

Garg, L., Shukla, P,, Singh, S. K., Bajpai, V., & Yadav, U.
(2019). Land use land cover classification from
satellite imagery using mUnet: A modified UNET
architecture. VISIGRAPP 2019 - Proceedings of the
14th International Joint Conference on Computer
Vision, Imaging and Computer Graphics Theory and
Applications, 4(Visigrapp), 359-365.
https://doi.org/10.5220/0007370603590365
Basheer, S., Wang, X,, Farooque, A. A, Nawaz, R. A,
Liu, K., Adekanmbi, T., & Liu, S. (2022). Comparison
of Land Use Land Cover Classifiers Using Different
Satellite Imagery and Machine Learning
Techniques. Remote Sensing, 14(19), 1-18.
https://doi.org/10.3390/rs14194978

Agapiou, A. (2021). Land cover mapping from
colorized CORONA archived greyscale satellite data
and feature extraction classification. Land, 10(8), 1-
14. https://doi.org/10.3390/land10080771

Yuan, Z., Xiong, Z., Mou, L, & Zhu, X. X. (2024).
ChatEarthNet: A Global-Scale Image-Text Dataset
Empowering Vision-Language Geo-Foundation
Models. arxiv.

Kotan, B., Tatmaz, A, Kilig, S., & Erener, A. (2022).
LST change for 16-year period for different land use
classes. Advanced Remote Sensing, 1(1), 38-45.
Aliyazicioglu, K. Beker, F. Topaloglu, R. H,
Bilgilioglu, B. B., & Comert, R. (2021). Temporal
monitoring of land use/land cover change in
Kahramanmaras city center. Turkish Journal of
Engineering, 5(3), 134-140.
https://doi.org/10.31127 /tuje.707156

Yilmaz, O. S., Giilgen, F., Ungér, R. G., & Kadi, F.
(2018). Uzaktan Algilama Teknikleri ile Arazi
Kullanim Degisimi nin incele nmesi: Képriibasi
llgesi Ornegi Investigation of Land Use Change with
Remote Sensing Techniques , The Case of Képriibasi
District. Geomatik, 3(3), 2332--241.
https://doi.org/10.29128/geomatik.410987
Ahady, A. B, & Kaplan, G. (2022). Classification
comparison of Landsat-8 and Sentinel-2 data in
Google Earth Engine, study case of the city of Kabul.
International  Journal of Engineering and
Geosciences, 7(1), 24-31.
https://doi.org/10.26833/ijeg.860077

Nasiri, V., Deljouei, A., Moradj, F., Sadeghi, S. M. M., &
Borz, S. A. (2022). Land Use and Land Cover
Mapping Using Sentinel-2, Landsat-8 Satellite
Images, and Google Earth Engine: A Comparison of
Two Composition Methods. Remote Sensing, 14(9).
https://doi.org/10.3390/rs14091977

Dogan, S., & Bugday, E. (2018). Arazi Ortiisii ve
Kullaniminin Zamansal ve Mekansal Degisiminin
Yapay Sinir Aglar1 ile Modellenmesi: Kastamonu
Ornegi. Journal of Bartin Faculty of Forestry, 20(3),
653-663.
https://doi.org/10.24011/barofd.467974

Demirel, Y., & Tiirk, T. (2024). Automatic detection
of active fires and burnt areas in forest areas using
optical satellite imagery and deep learning methods.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

International Journal of Engineering and Geosciences, 2025, 10(1), 127-136

Mersin Photogrammetry Journal, 6(2), 66-78.
https://doi.org/10.53093/mephoj.1575877

Yakar, M., & Dogan, Y. (2018). GIS and Three-

Dimensional Modeling for Cultural Heritages.
International  Journal of Engineering and
Geosciences, 3(2), 50-55.

https://doi.org/10.26833/ijeg.378257

Erdogan, A., Gorken, M., Kabadayi, A., & Temizel, S.
(2022). Evaluation of green areas with remote
sensing and GIS : A case study of Yozgat city center.
Advanced Remote Sensing, 2, 58-65.

Corakbas, F. K, & Bektore, E. M. (2022). A GIS-based
method for researching the historical and
architectural heritage of the mountainscapes : The ¢
ase of Uludag / Olympus Monasteries. Cultural
Heritage and Science, 3(2), 73-85.

Aroma, ], & Raimond, K. (2016). An Overview of
Technological Revolution in Satellite Image
Analysis. Journal of Engineering and Technology,
9(December), 1-6.

Mansour, R. F,, & Alabdulkreem, E. (2023). Disaster
Monitoring of Satellite Image Processing Using
Progressive Image Classification. Computer Systems
Science and Engineering, 44(2), 1161-1169.
https://doi.org/10.32604/csse.2023.023307

Unel, F. B, Kusak, L., Yakar, M., & Dogan, H. Cografi
bilgi sistemleri ve analitik hiyerarsi prosesi
kullanarak Mersin ilinde otomatik meteoroloji
gozlem istasyonu yer secimi. Geomatik, 8(2), 107-
123.1520-1528.

Dos, M. E. (2022). Determination of city change in
satellite images with deep learning structures.
Advanced Remote Sensing, 2(1), 16-22.

Tabakoglu, C. (2024). A Review: Detection types
and systems in remote sensing. Advanced GIS, 4(2),
100-104.

Kaynarca, M. (2023). Extraction of building areas
with the use of unmanned aerial vehicles ,
calculation of building roof slopes. Advanced UAV,
3(2), 136-141.

KARATAS, L, & DAL, M. (2023). Deterioration
analysis of historical village house structure in
Mersin Kanlidivane archaeological area by UAV
method. Mersin Photogrammetry Journal, 5(1), 32—
41. https://doi.org/10.53093/mephoj.1290231
Orug, M. E. (2021). The possibilities of data usage
obtained from UAV. Advanced UAV, 1(1), 15-23.
Yasar, O., Yagcy, A. L., Universitesi, T., Fakiiltesi, M., &
Bolimii, H. M. (2023). Investigation of the accuracy
of ground reference datasets using multi-temporal
Sentinel-2 satellite images: A case study with barley
and wheat crops. Geomatik, 8(3), 277-292.

Goksel, C., & Balcik, F. B. (2019). Land Use and Land
Cover Changes Using Spot 5 Pansharpen Images; a
Case Study in Akdeniz District, Mersin-Turkey.
Turkish Journal of Engineering, 3(1), 32-38.
https://doi.org/10.31127 /tuje.444685

Giiven, 0., Yildirim, U,, Giiler, C., & Kurt, M. A. (2024).
Land use and land cover classes affected by the
possible sea level rise in Mersin city center
(Turkiye). Advanced GIS, 4(1), 15-23.

Yakup, A. E.,, & Ayazl, 1. E. (2022). Investigating

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

135

changes in land cover in high-density settlement
areas by protected scenario. International Journal of
Engineering and  Geosciences, 7(1), 1-8.
https://doi.org/10.26833/ijeg.850247

Hall, 0., Dompae, F., Wahab, I, & Dzanku, F. M.
(2023). A review of machine learning and satellite
imagery for poverty prediction: Implications for
development research and applications. Journal of
International Development, 35(7), 1753-1768.
https://doi.org/10.1002/jid.3751

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L.,
Jeyaraj, A., Kar, A. K,, ... Wright, R. (2023). “So what
if ChatGPT wrote it?” Multidisciplinary perspectives
on opportunities, challenges and implications of
generative conversational Al for research, practice
and policy. International Journal of Information
Management, 71.
https://doi.org/10.1016/j.ijinfomgt.2023.102642
Mondal, S., Das, S., & Vrana, V. G. (2023). How to Bell
the Cat? A Theoretical Review of Generative
Artificial Intelligence towards Digital Disruption in
All Walks of Life. Technologies, 11(2).
https://doi.org/10.3390/technologies11020044
Crompton, H., & Burke, D. (2023). Artificial
intelligence in higher education: the state of the
field. International Journal of Educational
Technology in  Higher  Education, 20(22).
https://doi.org/10.1186/s41239-023-00392-8
Biswas, S. S. (2023). Potential Use of Chat GPT in
Global Warming. Annals of biomedical engineering.
https://doi.org/10.1007/s10439-023-03171-8
Jaruga-Rozdolska, A. (2022). Artificial intelligence
as part of future practices in the architect’s work:
Mid]Journey generative tool as part of a process of
creating an architectural form. Architectus, 3(71),
95-104. https://doi.org/10.37190/arc220310
Caliskan, E. B. (2023). Interview with Chat GPT to
Define  Architectural Design Studio Work:
Possibilities, Conflicts and Limits. Journal of Design
Studio, 5(1), 57-71.
https://doi.org/10.46474/jds.1267485

Abate, N., Visone, F., Sileo, M., Danese, M., Minervino
Amodio, A. Lasaponara, R, & Masini, N. (2023).
Potential Impact of Using ChatGPT-3.5 in the
Theoretical and Practical Multi-Level Approach to
Open-Source  Remote Sensing Archaeology,
Preliminary Considerations. Heritage, 6(12), 7640-
7659. https://doi.org/10.3390 /heritage6120402
Mema, B., Bashollj, F., & Hyka, D. (2024). Learning
transformation and virtual interaction through
ChatGPT in Albanian higher education. Advanced
Engineering Science, 4, 130-140.

Zhang, C., & Wang, S. (2023). Good at captioning, bad
at counting: Benchmarking GPT-4V on Earth
observation data. arxiv.

Jiang, Y., & Yang, C. (2024). Is ChatGPT a Good
Geospatial Data Analyst? Exploring the Integration
of Natural Language into Structured Query
Language within a Spatial Database. ISPRS
International Journal of Geo-Information, 13(1).
https://doi.org/10.3390/ijgi13010026

Wang, S., Hu, T, Xiao, H,, Li, Y., Zhang, C., Ning, H,, ...



41.

42.

International Journal of Engineering and Geosciences, 2025, 10(1), 127-136

Ye, X. (2024). GPT, large language models (LLMs)
and generative artificial intelligence (GAI) models in
geospatial science: a  systematic review.
International Journal of Digital Earth, 17(1), 1-21.
https://doi.org/10.1080/17538947.2024.2353122
Salihoglu, T., Salihoglu, G., Ozyilmaz Kiigiikyagcy, P.,
& Yidiz, M. (2021). Kampiis Tasariminin
Ogrencilerin Kampiis Yasaminin Kalitesine Etkisi:
Gebze Teknik Universitesi Cayirova Kampiisii
Master Plani Ornegi. Kent Akademisi, 14(4), 975-
994. https://doi.org/10.35674/kent.909791

Yakar, M., & Dogan, Y. (2019). 3D Reconstruction of
Residential Areas with SfM Photogrammetry. In
Advances in Remote Sensing and Geo Informatics
Applications: Proceedings of the 1st Springer
Conference of the Arabian Journal of Geosciences
(CAJG-1), Tunisia 2018 (pp. 73-75). Springer

43.

44,

45,

46.

International Publishing..

Tiireyen, M. N. (2002). Yiiksekégretim Kurumlari-
Kampiisler. Istanbul: Tasarim Yayin Grubu.

Erkman, U. (1990). Biiyiime ve Gelisme Acisindan
Universite Kampiislerinde Planlama ve Tasarim
Sorunlart. Istanbul: ITU Mimarlik Fakiiltesi.
Caligkan, E. B. (2023). Erzurum Teknik Universitesi
Yerleskesi: Tasarim Kurgusu ve Gelisimi. In L. G.
Kaya (Ed.), Mimarlik, Planlama ve Tasarim Alaninda
Uluslararasit Arastirmalar (pp. 189-210). Ankara:
Platanus Publishing.
https://doi.org/10.5281/zenodo.7744333
Caliskan, E. B. (2023). Adiyaman University Campus
Plan: Design , Development and Snapshot after
Earthquake. Journal of Architecture, Arts and
Heritage, 2(3), 1-23.

@ @ @ © Author(s) 2025.This work is distributed under https://creativecommons.org/licenses/by-sa/4.0/

136


https://creativecommons.org/licenses/by-sa/4.0/

