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Abstract. Land use as representation of human activities had different type. Human activity
needs land for home, food, school, work, and leisure. Land use changed depends on human
activity in the world within spatial and temporal term. This study aims to identify land use
change using Google Earth data spatially and temporally. To answer the aim of this research,
Google Earth data within five-year used for the analysis. This technique use for detection and
mapping the land use change. The result saw the spatial-temporal land use change each year.
This result addressed very importance of Google Earth Data as spatial temporal land use
detection for land use mapping.
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1. Introduction

Urbanization including residential, commercial, and industrial developments initiated one of the most
dramatic human-induced changed of a natural ecosystem: a natural landscape, often containing
transpiring vegetation and a pervious surface, is converted to a built, largely impervious landscape
made up of rigid, sharp-edged roughness elements [1]. With rapid urbanization, there has been a
tremendous growth in population and buildings in cities. In Singapore, rapid population influx has led
to demands for converting natural areas to public housing [2]. The Urban conurbation within
urbanized in Selangor has a remarkable related area in 1988 compared to the latest urban land cover in
1999 that urban land cover can be associated with buildings, road pavement, highways, green parks
and also bare soil due to earthwork activities [3]. Land use type used climate information [4] as land
use cover had ability absorb and reradiate sun radiation to generated urban heat ([2], [5], [6]).

Those phenomenon land use change as natural as consequences of human dimension within urban
land uses cover types ([7], [8], [9], [10], [11]). Even though its natural phenomena in urban area, it
could be threat in tropical cities ([9], [12], [13], [14]). Sun heat stored and reradiated related with land
surface and urbanized area related with high temperature ([15], [16]), the other hand vegetated
surfaces with moist soil related with low temperature [16] and without vegetated [15] of the city-core
was higher temp than its surrounds covered by vegetation. Analysis spatial temporal ([1], [5], [17],

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.

Published under licence by IOP Publishing Ltd 1



2nd International Conference of Indonesian Society for Remote Sensing (ICOIRS) 2016 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 47 (2016) 012031 doi:10.1088/1755-1315/47/1/012031

[18]) used to analysis spatial temporal of the highest vegetation cover on land use cover type ([5],
[17], [18]).

The Google Earth (GE) shows the area at fine spatial resolution, revealing clearly that it were
dominated by a few institutional structures, which a little investigation identifies as a medical school
and close-up of the anomalous tract, showing its current mix of park and institutional land use [19].
The GE imagery were selected for a case study in Wuhan City to perform an object-based land
use/cover classification with classification accuracy was assessed by using 570 validation points, the
results showed that GE has an overall classification accuracy of 78.07% and strongly proved the
potentials of GE in land use/cover mapping [20]. This research aim to identifying land use change
using Google Earth Data. For detection and collecting data land cover can used Google Earth data.
Google Earth has entered the realm of everyday life with powerful engaging (with) the world and an
integral part of the processes of how we come to know spaces, places and sites [21].

Land use change is a phenomenon caused by human activities as a spatial temporal impact in line
with human dynamic growth.

2. Material and method

This research study area is at Tangerang City on Banten Province, Depok City on West Java
Province (the fast growing city near Jakarta) and University of Indonesia and University of
Malaya (University of Inodonesia near Jakarta, Indonesia and University of Malaya near
Kuala Lumpur, Malaysia). The focus of this research is on what are the Spatial and Temporal Land
Use Change Detecting Using Google Earth Data (figure 1).

Google
Earth Data
v v v
Land Use Land Use Land Use
2005 2010 2015
| \l: | | |
Change Change
Detections Detections
| T |
Spatial Temporal
Land Use Change

Figure 1. Diagram of Research Methodology

Data collection and extraction start from downloaded satellite imagery data of Google Earth as
resource data. “Google Earth software’s success at tangibly impacting what is happening on
the ground that’s way Geographers, political theorists, and media scholars have begun to
consider used Google Earth Data” [22]. The satellite image data from Google Earth is mosaicked
using ArcGIS software. The result of the mosaicked images does not have geographic references. A
georeferenced tool is used to the mosaicked images to get a georeferenced image based on Universal
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Transform Mercator (UTM) projection. Land use type from the Google Image was digitized based on
10 m x 10 m square grid ([6], [14], [16]) and the attribute on every land use types also being collected
(figure 2). After finish created land use cover data from Google Earth then used survey validated the
land use cover. Thus data land use cover types save in geodatabase storage and easy next processed
summary of total area each land use cover type, setting within standard symbol and color, and the las
processed is layout used Arc GIS with cartographic standard processes until ready presentation as land
cover map ([6], [14], [16]).

GRID AREA equal Pixel Image 00
(Landsat30 m x 30m)

ASUMPTION 100 square meters

equal with 3x=9 pixelas Land

Surface Temperature

Figure 2. Digitize Land Use using grid 10 x 10

3. Result and discussion

3.1. Google Earth Data

Geographic Information Systems (GIS) Data is spatial data that is georeferenced to real-world
locations on the Earth and there are two types of GIS data, vector data (vector datasets consist of
points, lines, or polygons representing objects on the map) data and raster data (raster datasets are
regular grids of data, which can represent images such as satellite or aerial photography, continuous
surfaces such as elevation models, or thematic classes such as land cover or habitat maps)
(https://www.google.com/earth/outreach/ tutorials/importgis.ntml). The accelerated rate of urban
growth in tropical cities highlights the critical necessity of creating more outdoor spaces for leisure
and recreation activities of citizens [23]. The Google Earth had data temporal depend on data archive
already used with previous study in Pinang Sub-Districts, Tangerang City [24], Kukusan Depok City
[25] and also studied at University of Indonesia ([14], [16]).

This research used data sample at area near Situ Cipondoh in Tangerang City used temporal
archived Google Earth data between 2004, 2010 and 2015. Those data used five years to get different
land use type, but the archive Google data did not have on 2005 then it changed into Google Earth data
on 2004. Based on figure 3, area near Situ Cipondoh had land use on North Area within home,
government official, road, river, and another land use type in urban area. This land use information
representation on 2015 Google Earth Data on archive (7/8/2015).


https://www.google.com/earth/outreach/%20tutorials/importgis.html
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Figure 3. Google Earth Data201 B

Based on figure 4, area near Situ Cipondoh had land use on North Area within home, government
official, road, river, and another land use type in urban area. This land use information representation
as 2010 Google Earth Data archive (2/15/2010). In general, both Google Earth Data is very similar,
but in detail within 10 x 10 square meters, Google Earth Data on data 2015 and Google Earth Data on
2005 had different land use type.

Figure 4. Google Earth Data 2010

Based on figure 5, area near Situ Cipondoh had Land Use on North Area within home, government
official, road, river, and another land use type in urban area. This land use information representation
on 2004 Google Earth Data archive (3/24/2004) with different information based on compare data
with Google Earth Data on 2010 and Google Earth Data on 2015.

= 3 = @l @ 2l on

Figure 5. Google Earth Data 2004
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3.2. Change Detection Using Google Earth Data

Google Earth Data archived could be used to identify land use change on specific area. For example,
land use changed on area near Situ Cipondoh in the past time (temporal analysis) could identify used
Google Earth Data and easy to get the information of land use type existing in the past time. Based on
figure 6 saw on circle red color were land use changed from land use type farming used Google Earth
Data on 2004 compare to land use type home and office used Google Earth Data on 2010.

Data 2004 Data 2010
Figure 6. Change Detection Using Google Earth Data 2004 and 2010

Data 2015 S Data 2010
Figure 7. Change Detection Using Google Earth Data 2010 and 2015

The previous study [11] in Tangerang City saw on figure 8 and table 1. Based on figure 8 saw on
rectangle with red color were land use changed used Google Earth Data on 2001 compare to land use
used Google Earth Data on 2012. These change detection using Google Earth Data archived very
useful to get information of spatial-temporal land use change on the research study.
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Figure 8. Change Detection Using Google Earth Data 2001 and 2012
at Situ Cipondoh, Tangerang City, Banten Province

Based on data land use change on table 1, the total area land cover change can detection, for example
open space change negative 2,607.3 hectares and water bodies plus 143.2 hectares

Table 1. Land Use Changed 2001 and 2012 in Tangerang City, Banten Province

2001 2012 Changed

No. General Land Cover Type (hectare) (hectare)  (hectare)
3. Street 1.945.58 1,945.58 0.0
4. Open Space 2.572.10 3517 -2,607.3
5. Build up area 7,065.41 11,252.58 +4.187.2
6. Water body 28.31 171.55 +143.2
7. Vegetation cover 6,428.63 5,159.49 -1.269.1

The other research used Google Earth Data ([14], [16]) saw on figure 9. This research used Google
Earth Data detection land use changed in university campus. The red and yellow rectangle gave the
information new building at University of Indonesia and the purple rectangle as land use changed from
park become sport area. The green rectangle land use changed from part become building and the
black rectangle as land use change from parking area become building, both land use changed at
University of Malaya.
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2010 2013 2015

Figure 9. Change Detection Using Google Earth Data 2010, 2013 and 2015 at Univ. of Indonesia and
Univ. of Malaya

The other research used Google Earth Data [23] saw on figure 10 and table 2. This research used
Google Earth Data detection land use changed near university campus. The black rectangle (figure 10)
gave the information building near toll road in 2015 (Google Earth Data 9/29/2015) more than
building in 2012 (Google Earth Data 3/27/2012). Those are another Google Earth Data 5/17/2004 on
figure 9 saw the information of land use before the new exit toll development in black rectangle area.
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Figure 10. Change Detection Using Google Earth Data 2004, 2012 and 2015 at Pinang District,
Tangerang City

The research saw on table 2 total building density changed between 2012 and 2015 at Penang District.
This research used Google Earth Data detection land use changed within building changed saw with

black rectangle (figure 10) gave the information of land use change within road and building added at
Penang District.

Table 2. Building Density Changed 2012 and 2015 in Penang District, Tangerang City

. . 2012 2015 Changed

No. Building Density (hectare)  (hectare) (hectgre)
1. Low 948.96 482.31 -466.65
2. Moderate 1,104.10 1,214.10 +110.00
3. High 88.02 456.93 +368.01

The other research used Google Earth Data [24] saw on figure 10 and table 3. This research used
Google Earth Data detection land use changed near university campus. The red circle gave the

information building near university campus (500 meters) in 2015(Google Earth Data 7/18/2015) more
than building in 2005 (Google Earth Data 4/6/2005).
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Figure 11. Change Detection Using Google Earth Data 2005 and 2015 at Kukusan Village, Depok
City

The research saw on table 3 with total building changed between 2005 and 2015 within radius 100
meters from University of Indonesia gate at Kukusan Village. This research used Google Earth Data
detection land use changed near university campus. The red circle (figure 11) gave the information
building near university campus (500 meters) in 2015 more than building in 2005. The land use
change as building added at Kukusan Village used Google Earth Data had detection that highest
building change or added with radius 100-300 meters near Ul campus.

Table 3. Building Changed between 2005 and 2015 in Kukusan Village, Depok City

No Radius Total building Changed
" (meters) 2005 2015 (hectare)
1. <100 57 116 +59
2. 100-200 211 293 +82
3. 200-300 350 435 +85
4. 300-400 461 530 +69
5. 400-500 518 558 +40

Those all research at Tangerang, Depok and UM and Ul saw that Google Earth Data very importance
used to detection of land use changes.

4. Conclusion
The conclusion this research on the spatial-temporal land use change detection, using the Google Earth
Data, is very importance and very useful as spatial temporal of land use detection for land use

mapping.
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