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Abstract

Background and Objective Land use reflects the
interactive features between humans and the
environment and describes how humans are exploited
for one or more purposes on earth. Land use is usually
defined based on human use of land, with an emphasis
on the functional role of land in economic activities.
Land use map is one of the main factors in the study
of natural resources and environmental management.
Knowing the changes in land use and examining their
causes and factors in a period of time can be of
interest to planners and managers. The use of satellite
data is a good tool for land use mapping, especially in
large geographical areas, due to the provision of a
wide and integrated view of an area, reproducibility,
easy access, high accuracy of information obtained,
and high-speed analysis. One of the most widely used
methods of extracting information from satellite
images is image classification, which allows users to
generate different information. Google Earth Engine
(GEE) is a web, cloud-based system developed by
Google to store and analyze large amounts of data at
the petabyte scale (including various satellite imagery,
digital models, climatic and vector data). Speed in
processing and access to diverse data is one of the
issues and problems of land use change studies.
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change assessment and predicting it using CA-Markov
model (Case study of Urmia plain)

The purpose of this paper is to classify satellite images
using the support vector machine learning method in
the two periods of 2000 and 2020 and to produce a
land use map of these two periods in the Google Earth
engine system.

Materials and Methods In this paper, Urmia city and
its surrounding areas (Urmia plain) have been
evaluated. In order to prepare land use maps and study
its changes, Landsat 7 ETM" sensor for 2000 and
Landsat OLI 8 for 2020 have been used. Images from
June were used, when vegetation reached its
maximum vegetative growth. Various methods have
been developed to monitor and measure land cover
and land use changes. In this paper, the efficiency of
the Google Earth Engine system for collecting,
managing, and processing remote sensing data has
been evaluated in order to prove and introduce the
speed and accuracy of this system. In order to produce
the land use map, the Support Vector Machine
classification method has been used. The main
difference between this paper and other research is
that the management and processing of images have
been done in the Google Earth Engine system, which
means that the researcher does not need expensive and
licensed software such as ENVI and only by access to
the Internet can do the processing. By developing the
code for image classification using the support vector
machine method, the images of 2000 and 2020 were
classified. Six land use classes were identified,
including barren lands, man-made lands, orchards,
irrigated agriculture, rainfed agriculture, and irrigated
areas. After classifying images, the results were stored
in Google Drive and prepared for further analysis.
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The classification results were entered into ArcGIS
software and the classification accuracy was evaluated
using control points obtained from Google Earth
images as well as data related to the land use
management plan of West Azerbaijan province. In this
paper, in addition to preparing a land use map in the
Google Earth Engine system, it was used to forecast
and model land uses for 2040 using the CA-Markov
transfer estimator.

Results and Discussion After calling and
classification of images in the Google Earth engine
environment using the SVM method, land use map for
2000 and 2020 was produced. The prepared maps
include  man-made  lands, orchards, irrigated
agriculture, rainfed agriculture, and barren lands. A
comparison of different land use in 2000 and 2020
shows that extensive changes have taken place in
them. Some of these changes are positive and some
are negative. The area of barren lands in 2020
compared to 2000 has increased by about 10 square
kilometers, man-made lands, 42.62 square kilometers,
orchards 67 square kilometers, and water bodies 0.39
square kilometers. In contrast, rainfed agriculture has
lost 39.45 and irrigated agriculture has lost 80 square
kilometers. The reason for the increase in orchards can
be seen in the change of irrigated agricultural uses to
orchards, as well as urban development and the
creation of various human infrastructures, which is
very evident in recent years. Most of the changes are
related to the use of orchards with a positive trend
during which many irrigated agricultural lands have
become garden lands. These changes have increased
the production of horticultural products in Urmia and
become one of the hubs of horticultural production,
especially apples. the area of man-made land has
almost doubled, which usually happens in other parts
of the country and is normal. Usually, with the
increase in the population of cities as well as villages
and the need to build new buildings and infrastructure
facilities such as factories, sports fields, roads,
entertainment spaces, etc., man-made uses have

increased. According to the forecast for 2040 using the
CA-Markov method in Idrisi software, the highest
growth is related to rainfed agricultural use. It is
predicted that during this period, the area of rainfed
lands will reach 73.40 square kilometers. The man-
made land will increase to 90.9 square kilometers.
While its value in 2020 was 76.38 square kilometers.
On the other hand, the area of orchards will increase
from 31.61 square kilometers in 2020 to 72.15 square
kilometers. Irrigated agriculture will increase to 27.38
square kilometers with an increasing trend.

Conclusion Studies show that the growth of man-
made lands in Urmia city and its surroundings is not
commensurate with other land uses and this has led to
the growth of land use area of the man-made lands
compared to other uses and this issue has caused the
phenomenon of expansion has become in Urmia city.
On the other hand, the results show that the study of
land use using the time series of satellite images is a
time saver and cost, and as mentioned in the paper.
different land uses for the years 2000 and 2020,
prepared using the Google Earth system, and their
changes were identified. Another important result of
this paper is the high efficiency of the GEE system in
processing large volumes of satellite images. Using
this system does not require any specialized remote
sensing software and the user can easily process
various data using a computer browser or even a
smartphone. Another important point is that in this
system, there is no need to download different images,
but the user can only download the processing result.
This is very useful in terms of time and processing
speed. The GEE system is able to process large
volumes of time series data (here satellite imagery),
different regions of the world with very high speed
and very low time, and present the results in the form
of various maps and graphs.

Keywords: Google Earth Engine, Classification,
Landuse, Urmia

Please cite this article as: Soltani N, Mohammadnejad V. 2021. Efficiency of Google Earth Engine (GEE) system in land use change assessment
and predicting it using CA-Markov model (Case study of Urmia plain). Journal of RS and GIS for Natural Resources, 12(3): 101-114.

http://dorl.net/dor/20.1001.1.26767082.1400.12.1.1.2

S
114




	6-f_Extend
	6-GIRS-2101-1883
	6-e_Extend

