
INTRODUCTION
Urbanization refers to the process of migration from rural 

areas to cities. It also means the growth (both population 
and territorial) cities and emerging of new cities. Although 
the two concepts are sometimes used interchangeably, 
urbanization should be distinguished from urban growth: 
urbanization is "the proportion of the total national 
population living in areas classed as urban", while urban 
growth refers to "the absolute number of people living in 
areas classed as urban". The United Nations projected that 
half of the world's population would live in urban areas at 
the end of 2008. It is predicted that by 2050 about 64% of 
the developing world and 86% of the developed world 
will be urbanized [5]. That is equivalent to approximately 3 
billion urbanites by 2050, much of which will occur in Africa 
and Asia. Notably, the United Nations has also recently 
projected that nearly all-global population growth from 
2017 to 2030 will be by cities, about 1.1 billion new urbanites 
over the next 13 years [5]. 

Urbanization is an inevitable process of human 
civilization. Countries and empires always were built and 
governed in large capitals, which were the centers of 
science, government and military forces.

Urbanization leads and have direct relationship 
with industrialization, consumerism and rationalization. 
Urbanization is not merely a modern phenomenon, but 
a rapid and historic alteration of human social roots on 
a global scale, whereby predominantly rural culture is 
being rapidly replaced by urban culture. The first major 
change in settlement patterns was the accumulation of 
hunter-gatherers into villages many thousand years ago. 
Village culture is characterized by common bloodlines, 
close relationships, and common behavior, whereas 
distant bloodlines, unfamiliar relations, and competitive 
behavior characterize urban culture. This unprecedented 
movement of people is forecast to continue and intensify 
during the next few decades, growing cities to sizes 
unthinkable only a century ago. As a result, the world urban 
population growth curve has up until recently followed a 
quadratic-hyperbolic pattern [2].

Uncontrolled and rapid urban sprawl in developing 
countries, like Uzbekistan have many social and ecological 
implications, corresponding air pollution, destruction of 
natural habitat of endemic animals and plants, social 
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tensions, problems with infrastructure, soil sealing and 
many other problems. 

Main objective of this article is to research the change 
of built up area in Tashkent city and surrounding areas 

Figure 1. World population distribution according to UN 
in 21th century

during the period from 1992 to 2018.
Sub objectives
1.  Apply NDVI index for study area
2. Apply index for study area
3. Calculate change area of built up index for study 

area using enhanced built up index
METHODOLOGY
Methods
Landsat 5 TM and Landsat 8 OLI remote sensing 

images were used for image processing.  Landsat 5 TM is 
a multispectral satellite with eight spectral bands, two of 
which are thermal bands with 100x100 spatial resolution. 
Other spectral bands, including three visible, one near 
infrared and two short-wave infrared with 30x30 spatial 
resolution. Landsat 5 contain thematic mapper sensor that 
was launched in 1985 and ended its mission in 2012 due to 
sensor mistakes in Landsat 7 ETM and collapse of Landsat 
6 during its launch to the atmosphere. We decided to 
download image for June 1992 because it has small cloud 
cover and relatively high image quality. 

Landsat 8 OLI is the latest satellite in this series of USGS 
launches. It has 11 spectral bands, two of them are thermal 
and nine belong to visible, near infrared, shortwave 
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infrared, panchromatic and cirrus. All spectral bands 
of Landsat 8 OLI have 30x30 spatial resolution, except 
thermal bands, which have 100x100 meters of pixel size. 
Landsat 8 OLI was launched in 2013 and returns to its initial 
place every 16 days [7]. 

We decided to download image for 2018 June month, 
because it is the latest year with high quality image and 
beginning of summer was chosen because vegetation 
reaches its peak biomass. 

Layers of images were stacked together in Erdas 
Imagine software and processed in ESRI ArcGIS. 

Normalized difference vegetation index (NDVI) is most 
widely used remote sensing index to detect vegetation 
cover of land surface. It ranges from -1 to +1 indicating 
absolutely no vegetation to very high aboveground 
vegetation biomass. It also often used for classification 
of land surface, because several range values of NDVI 
represent different classes, from glaciers, asphalt, water to 
bare soil, scrubland and forests [3]:

There are many indexes for the analysis of built-up 
area. Normalized Difference Built-up Index (NDBI), Built-
up Index (BU), Urban Index (UI), Index-based Built-up 
Index (IBI), Enhanced Built-up and Bareness Index (EBBI) 
are most common indexes for analysis the built-up areas. 
These different indexes having their own formula, own 
calculation method. The build-up areas and bare soil 
reflects more SWIR than NIR. Water body does not reflect 
on Infrared spectrum. In case of greenie surface, reflection 
of NIR is higher than SWIR spectrum. NDBI varies from -1 to 
+1, where negative values represent [6]:

For better result, we decided to use Built-up Index (BU). 
Build-up Index is the index for analysis of urban pattern 
using NDBI and NDVI. Built-up index is the binary image with 
only higher positive value indicates built-up, that allows BU 
to map the built-up area automatically [4]:

BU=NDBI-NDVI
Study area
Study area is Tashkent city, the capital of Uzbekistan 

and its surrounding area Zangiota district. Coordinates 
of Tashkent city lies between 41°18′N and 69°16′E. 
Coordinates of Zangiota district lies between 41° 56′ 12.84″ 
N and 69° 37′ 14.52″ E. The territory of the capital on 2018 is 
334.8 km2 and the territory of Zangiota is 220 km2, summing 
up to 555 square kms for the study area. Total population 
for Tashkent city and Zangiota district is more than 2.5 
million people according to 2018 census. 

Tashkent features a Mediterranean climate with 
strong continental climate influences. As a result, Tashkent 
experiences cold and often snowy winters not typically 
associated with most Mediterranean climates and long, 
hot and dry summers. Winters are cold and often snowy, 
covering the months of December, January and February. 
Most precipitation occurs during these months, which 
frequently falls as snow. The city experiences two peaks 
of precipitation in the early winter and spring. The slightly 
unusual precipitation pattern is partially due to its 500 m 
altitude. Summers are long in Tashkent, usually lasting from 
May to September. Tashkent can be extremely hot during 

the months of July and August. The city also sees very little 
precipitation during the summer, particularly from June 
through September.

Figure 2. Panchromatic satellite image of study area
Table 1.

Land classes in 1992 and 2018 in hectares 

Figures 1, 2, 3 and 4 represent results of NDBI and NDVI for 
1992 and 2018 respectively. In both urban and vegetation 
index analysis for classes were given same gradient colors, 
depicting urban in red and vegetation in green. As it can 
be seen from these maps, both indices similarly represent 
urban and non-urban areas except small mismatches. 
Figures 5 and 6 show the result of detected built-up areas, 
subtracting NDVI from NDBI. Final map was divided into 
three land covers: urban, bare soil and vegetation. 

Analyzing red colors, we can see that some changes 
considering general land rise of urban area and decline 
of vegetation cover in research area while bare soil (or 
sparse vegetation and mixed urban and vegetation) 
areas remain unchanged. 

Table 1 represents the total areas of classes in 1992 and 
2018 in hectares. Urban areas show small changes (+300 
hectares) comparing to the first year of independence. 
Same pattern shows bare soil, adding +500 hectares. While 
vegetation cover shows negative trend declining from 15K 
to 14K (-1 K hectares). The main reason behind this can be 
the intensive cutting of trees in Tashkent city and general 
reducing of urban parks during the post-soviet period.

Conclusion
The results show that there are some changes in land 

cover change in Tashkent city and surrounding Zangiota 
district during the post-soviet period. Urban areas show 
slight increase, as well as bare soil and mixed regions, 
while land, covered by vegetation, agriculture and city 
parks decreased within 26 years. This maybe caused 
due to tree cutting in the city. In spite of the fact, that 
city is growing constantly last 10-15 years and becoming 
modern megalopolis, satellite image analysis shows that 
urbanization rate and increase of built-up area is not very 
significant. NDVI and NDBI both show the same land cover 
patterns. They both detect urban and vegetation areas 
and transition classes between them.

Year Urban Bare soil, sparse 
vegetation, 
mixed

Vegetation

1992 19767 25010 15172
2018 20100 25500 14284
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RESULTS

Figure 3. NDBI index in Tashkent 
city                          

Figure 6. NDVI index in Tashkent 
city in 2018

Figure 4. NDVI index for 1992  

Figure 7. Built-up index in 1992

Figure 5. NDBI index in Tashkent 
city in 2018

Figure 8. Built-up index in 2018
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