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Abstract

Land distribution guidelines and recognition of national trends are important in preparing and evaluating changes in the
land description data. This paper focuses primarily on the basic extraction from the satellite images of LANDSAT 5,7,8 and
Sentinel 2A from USGS within thirty years of the urbanization from 1990 to 2020 of modelling for the built-up area. GIS
techniques for built-up area modeling are used in this research to calculate indices such as the Enhanced Built-up and
Bareness Index (EBBI), the Normalized Difference Built-up Index (NDBI), the Urban Index (Ul) and Normalized difference bareness
index (NDBal). Therefore, this research points out a variable approach to automatically mapping standard of enhanced built-
up and bare land index (EBBI) changes with simple indices and according to index outputs. The number of outputs between
the EBBI and NDBI and Ul rate was to use the entire Landsat imagery spectral range, generating less spectral variability between
modifications in the built-up area and higher precision compared to the other indices and NDBal rate use to analyze the area
of bare land. The percentage of Landsat's and Sentinel-2A's imaginary outputs was to use the entire spatial range of Landsat
images that created less spectral complexity for higher accuracies between built-up area improvements compared to the
other Landsat feature index, where the urban expansion area increased from 43.5% in 1990 to 92.5% in 2020. This research
has an overall assessment accuracy of an average 78% in Landsat images and 93% in sentinel 2A with the value of coefficient
of linear regression 0.97 is rated as substantial. The modelling method shows the correlation between the reliable built-up
index of each, simple to implement quickly, which can be used to figure out the extraction of the built-up area in the focusing
year.
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1. INTRODUCTION which result in regional to global climate change and
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Mapping the built-up areas is crucial because the v s I popuiat II

the expansion of urban areas, especially in metropolitan
existence of those varieties of land can be used as a P P y P
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landmark of city development and the rate of built-up cities, have changed the shape of the surlace of the ear

throughout history [2]. Due to the fast urbanization and,
area has huge and expansion in recent decades. The s v 14

th ld' f h ignificantl local and
increasing populace has imposed the large demands for © WOrds surlace changes significantly on a focat an

. . . worldwide scales as to the environmental and aesthetical
brand spanking new housing, colleges, transportation, and

. . impacts. In this way, land spread examination from the
other primary areas. In current years, understanding the

) . outside of the earth is essential for the entire world [3].
dynamics of sprawl, quantifying them, and sooner or later

The objective of this study is to find the built- b
predicting the identical for a destiny length has attracted & objective OF this study Is To Tind the bURL-Up area by

delling for th t thirt b ing th tellit
the massive interest of researchers and scientist [1]. MOCETIng for the past thirty years by using the satetite

images and checking the accuracy of the results of each
Numerous problems have occurred in Yangon, the former $ $ Y

built-up index between the images of the study area.
capital and the most densely crowded city in Myanmar, UEUp Index betw 'mas Ly
including a major expansion of building expansion, 2 STUDY AREA
highway interchanges, waste management, and flooding.

Population growth leads to increases in water and

energy consumption and causes land surface changes,

The study area, Yangon is a highest density of

population and the main commercial capital city of
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Myanmar and has a lot of industrial area, residential area
and also commercial port. The area is 10276 km? and is
located in lower Myanmar along with the Yangon River
between latitude 17° 06" to 16° 35'N and longitude 95°
58" to 96° 24°E, east of the Ayeyarwady River delta.
Yangon has a tropical monsoon climate with three distinct
seasons. The rapid urbanization and accelerated
development are occurring in Yangon. In this study, the
built-up area is analyzed for the Yangon city (including 33
districts) which locates under the management of the
Yangon city development committee. Yangon is the
commercial city in Myanmar, and has recorded a rapid
population growth over the past ten years (Regional EST
forum, 2008). According to the huge expansion of urban
area, the analysis of built-up area supports for the

systematic approach to the town planning projects.
3. DATA PROCESSING

In this research, the analysis of the built-up area is
performed dependent on the processing information
extricated utilizing of the index modelling. The study
approach is to identify the difference in the built-up area
utilizing time arrangement satellite images order from
1990 to 2020 is explored. Landsat and Sentinel2A images
are accessible for research reasons for the examination
region, and there is no ground- truth perception during
those years. In this manner, Landsat TM, ETM+, OLI and
MSI and imagines are utilized for the land use of the built-
up area for as far back as thirty years. The preparing of
imagines is performed on index modelling in raster
calculator to accomplish an improved result for include
reclassification. The use of built-up area extraction is done
dependent on the EBBI, NDBI and Ul estimations and
NDBal is the index extraction for bare land. The index
esteems in the study area are isolated according to the
boundary of the management of Yangon city
development committee for the images and preparing
information are extricated for every five years. The
selection of satellite images is selected on the basis
of some data acquired in different months in order to
improve the data interpretation from the website of

united states geological survey (USGS) with the time range

imaginary for the study area. The shape file of the
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boundary of the study area is downloaded from the
Myanmar information management unit which are legally
data (published on February 11, 2020) and is reliable to
use. There have two types of data collection that are the
required imaginary and the shaped files of the boundary
for the location of the study area. The time detection for
the study area were for the previous thirty years and
therefore the collected Landsat imaginary were for 1990,
1995, 2000, 2005, 2010, 2015 and 2020. Satellites images
with zero cloud cover in the study area were selected to
minimize the negative impact of weather on the analysis,
factors such as acquisition time, coverage, cloudiness, and
also the resolution were considered. The Multispectral
Imager (MSI) of Sentinel-2A delivers 13 spectral bands
ranging from 10 to 60-meter pixel size and the Landsat
Operational Land Imager (OLI) includes 9 spectral bands
from band 1 to 9 with 15, 30 and 60 m resolution and
the other 2 bands with a spatial resolution of 100 meters

are Thermal Infrared Sensor (TIRS).
4. METHODOLOGY

The four models of analyzing built-up index are used
for the current spatial resolution of Landsat 5 and Landsat
7 channels (30 m resolution), Landsat 8 channels (15 m
resolution), Sentinel-2A channels (10 m resolution) with
the multispectral satellite data merging procedures have
been implemented to improve the precision of the
classifications for the built-up area according to each
decade for previous thirty years. The accuracy levels of
the analyzed data performed using several remote sensing
indices were compared to the distribution of built-up and

bare land areas of each index.

Table 1 The spatial resolution of bands of each satellite

images imaginary in this study area

Band R/G/B NIR  SWIR-1 SWIR-2 TR
Landsat-5TM 3/2/1 4 5 7 6

Landsat-7 ETM 3/2/1 4 5 7 6
Landsat-8 OLI 4/3/2 5 6 7 11
Sentinel-2 MSI 4/3/2 8 11 12 -

A random sampling technique was used to collect

sample pixels to compare the accuracy of the built-up
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extraction and bare land from different indices and to
evaluate the difference between the outputs of them.
The spectral modellings for the built-up indexes and the
spatial resolution bands of the data are classified steps by
step according to the flow of methodology as showed in

figure 1.
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Figure 1 Flow Chart of the Methodology

The remotely sensed indices were used for quickly
mapping of EBBI analysis were compared to the results of
other remote sensing indices: NDBI, Ul, and NDBal. The
equation of each indices are as follows:

EBBI = 1USWH'\'—Red

*[(SWIRSTIR)

SWIR - NIR
SWIR + NIR

NDBI =

_ SWIR2-NIR

Ul=—r—
SWIR 2+ NIR

Red -TIR
Red+ TIR

NDBal =

The method was consummate by associating built-up
areas dogeed by indices of EBBI [1], NDBI [5], Ul [5] and

NDBal [6] with the outcome from Landsat images.
5. MODELLING OF THE INDEXES

The bands of TIR channels are very operative for
diagramming built-up areas reliant on a low spectrum
which eradicates the influence of vegetation and water,
while a high spectrum determines built-up areas
evidently. The temperature of a built-up area is 10-12
degrees higher than that of vegetation [4]. Consequently,
the amalgamation of NIR, SWIR and TIR wavelengths
create it conceivable to mend the plotting method for
built-up areas relation to earlier existing remote sensing
indices. In a time-series ranging  1990-2020,
the improvements were derived from seven satellite

images. There were advantages and limitations to each

ndex mentioned above.
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Figure 2 Enhanced Built-up and Bare land index (EBBI) in
the study area from 1990 to 2020 (Descriptions;
0.1 to 0.3 is built-up areas, <0.1 is bare land and

>0.3 is the other areas)

Normalized Difference Built-up index (NDBI) of
the study area from 1990 to 2020 (Descriptions;
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AUl positive value shows built-up area)

Built-up index (BU) of the study area from 1990
to 2020 (Descriptions; the value of -1 shows

urban area and 0 shows the others area)

That was the reason why some indexes were
integrated in order to increase the accuracy of the
classification of certain classes of land cover, especially
EBBI. EBBI was described as an area for this analysis, which
was not only growth as land, built-up area, but also

included bare land that could still be filled with grass.
5.1. TABLES AND OUTPUT OF THE RESULTS
5.1.1. TABLES

After the evaluation was achieved, the classification
that had been between constructed by combining each
band's spectral index and pattern by classifying the one
produced only by the index frame. Accordance with the
provisions to the range counted and the difference of
average value of each index for each class, such as EBBI,

Ul, NDBI, and NDBal are the following table 1.

Table 1 The difference increasing rate percentage of

built-up area of each index in this study area

Year/ EBBI ul NDBI NDBal
Index
Built-up area Bare land

1990 - - - -
1995 1.244 6.884 1.063 2.648
2000 7.564 10.08 18.29 2.932
2005 10.130 3.791 3.930 13.353
2010 1.213 3.691 2.791 28.231
2015 9.060 13.640 5.659 24.144
2020 13.919 10.941 3.351 18.035

Table 2 The increasing percentage of built-up area of

each index in this study area

Years 1990 1995 2000 2005 2010 2015 2020

EBBI 3555  36.75 4431 5424 5544 64.5 78.42

ul 4356 5045 6053  64.32 679 81.54 92.48

NDBI 3285 4348 6177 6447 6659 7214 75.46

5.1.2. OUTPUTS OF THE RESULTS

According to the figure 3, the built-up area extracted
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from EBBI (proposed method) and the two commonly
used built-up indices, normalized difference built-up
index (NDBI) and the urban index (Ul) for the year 1990 to
2020. The patterns of built-up area extraction were found
similar in the three indexes thought the built-up area was
more in case of NDBI and Ul compared to EBBI. Due to the
NDBI and Ul cannot be distinguished between built-up and
bare land and much of bare land area near with the built-
up area has been mixed with the area being developed.
And hence we analyzed between the increasing of
enhanced built-up and population growth rate by
correlation of the linear regression as final of the data

analysis in the thirty years of the study area.

Change of Indexes from 1990 to 2020
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Figure 3 The changing of numbers of built-up and bare

land from 1990 to 2020

So, it will be done in this analysis to identify the
indexes that this included a landscaped area and bare

land that could be developed.

Built up area of EBBI, NDBI and Ul
100

Y= 0.407x % 74929

o3}
S

y-=-1.0689--3171.6

R2:=:0.8931

40

Percentage of Built-up area
(o)}
o

20
1990 1995 2000 2005 2010 2015 2020

Years

—@— NDBI BV 4— EBBI

Figure 4 The percentages of the expansion of built-up

and bare land from 1990 to 2020
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After doing verification of land cover images from 1990
to 2020 used index data and then applied the linear
regression, but it was still needed further verifications to
data. The built-up index on 1990 to 2000 could be seen
slightly increasing and the most increasing is after 2005 as
shown in the figure (4). According to calculation of the
built-up area in Yangon from 1990 to 2020, it could be
seen clearly the significant changes on decreasing bare
land and increasing build land (Table 2). On EBBI index
(built-up and bare land), there was impairments, where on
2015 the difference percentage was about 24.144% and
on 2020 it was about 18% of all total area of Yangon city.
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Figure 5 The difference of the percentages of built-up
and bare land from 1990 to 2020

6. CONCLUSIONS

This research found that detection and identification
of built-up area used EBBI, Ul, NDBI and NDBal indexes and
the spectral band together with Landsat 5,7,8 and
sentinel-2A are used with the analyzing difference rate of
built-up and bare land area. The results show the index
of EBBI is the significantly increasing nearly twice of built-
up area expansion from 1990 to 2020 in the study area.
The EBBI index for built-up area was increased from 35.5%
to the 78.4% expanse with the high related correlation
coefficient of linear regression (0.97). Further research
needed to test and evaluate combination of those
indexes to get the best method for detection of built-up
area. Therefore, the modeling method of the indexes are

usefully to figure out the extraction and improvement of

the built-up area in the city.
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