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Abstract. Tourism is one of the economic sectors that can make a difference to the 
regional economy. Pacitan Regency is one of the regions which has tourism sector as 
its income. Pacitan regency also has Southern Ringroad that opens access to some 
coastal areas. Coastal areas have some tourism potentials, especially beach tourism. 
The aim of this research is to describe land cover change and its impacts on three 
beaches as coastal tourism areas due to the development of the southern ringroad. 
This research uses descriptive analysis to describe land cover change using remote 
sensing analysis and social-economic development in the coastal tourism area. 
Satellite images from Landsat 7 are analyzed to describe the land cover change. 
The result of this research shows that there is the land cover change which leads to 
social and economic development. Social development in the area is concluded not 
vulnerable and economic development is improved. 
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Introduction

Remote sensing depicted certain 
objects on the surface of the earth complete 
with the shape and location of the objects. 
Remote sensing digital images were recorded 
by the system through sensors mounted on 
satellites, which was obtained through the 
UHÀHFWLRQV� UHFRUG� SURFHVV�� HPLWWDQFH�� RU�
backscatter electromagnetic waves by using 
optical-electronic sensors. Currently, there 
are various of satellite imagery available, 
such as Landsat, SPOT, ALOS, IKONOS, 
Quickbird, Google Earth, SAS Planet, etc. 
(Danoedoro, 2012).

Landsat (Land satellite) was one of the 
public satellite imagery providers to analyze 
remote sensing researches and easy to 
obtain. The Landsat series has been started 
since 1972 and has been improved ever 
since. In 1999, Landsat-7 was launched with 
multi-spectral sensors (Landsat-7 ETM+) 
and contained eight bands (Danoedoro, 
2012). The Landsat-7 ETM+ satellite images 
of the world are available free on the USGS 

Earth Explorer with various time records.

The implementation of Landsat-7 
ETM+ data analysis in this research is 
intended to show the land covers conversion 
and its impact on rural tourism development 
due to the construction of the Southern 
Ringroad. The construction of the Southern 
Ringroad itself began in 2008, completed 
and inaugurated in 2013. From 2008 until 
recently, the land cover changes still occurred 
in the surrounding area.

The satellite imagery is used to depict 
the conversion of land cover from 2008 
to 2020 at Southern Ringroad in Pacitan 
Regency. It is used to obtain information about 
the land cover conversion due to the physical 
development in the surrounding rural tourism 
area. However, physical development must 
be planned carefully to keep its environment 
sustainable (Sangchumnong, 2018). 
Tourism is one of the highest contributors 
toward Pacitan Regency’s GDP (Aji, 2020). 
Tourism contributes to region’s GDP through 
transportation, accommodation, information, 
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company, health, and education sectors (Aji, 
Pramono and Rahmi, 2018).

Infrastructure development could 
LQÀXHQFH� WKH� YDOXH� RI� WRXULVP� LQ� DQ� DUHD��
While in its development, tourism also 
attracts the physical development which 
could then change the social and economic 
order of the people who live around it. 
However, in order to maintain the tourism 
sustainability, whether its environment or 
its social aspects, the physical ability must 
be developed by green economy (Pan et al., 
2018). In this research, the construction 
of the Southern Ringroad was the starting 
point for the development of tourism in the 
surrounding area (Fig 1.)

2013. The construction of the Southern 
Ringroad opened the accessibility of certain 
rural area, namely Sidomulyo village, 
Hadiwarno village, and Pager Kidul village 
(Fig. 2). Sidomulyo and Hadiwarno village 
are located in Ngadirojo district, while Pager 
Kidul village is located in Sudimoro district. 
The Southern Ringroad made those three 
villages more accessible from Pacitan city 
centre because the Southern Ringroad cut 
the terrains that obstruct the access to those 
areas. All of those three villages had coastal 
tourism potentials. Sidomulyo village has 
Soge beach, Hadiwarno village has Taman 
beach, and Pager Kidul village has Kunir 
beach. Whilst those villages rural area ha 
opened, it also makes the tourism potentials 
in each village more accessible. Therefore, 
tourism-based development in these areas 
is growing.

Figure 1. Research framework. Remote 
sensing analysis is used to depict 
physical development which ignited by 
tourism attraction development. The 
physical development then initiates social 
development and economy development 
in surrounding communities which lead to 
rural development in that area.

Tourism is one of the developed 
sectors which can increase the local 
economy in certain places that have tourism 
potentials (Hsu, 2019). Pacitan Regency 
has abundant modern coastal tourism areas 
that are professionally managed as well as 
locally managed ones. Most of the tourism 
managements in Pacitan Regency utilized 
local resources as the value chains from 
EHQH¿WLQJ�UHVRXUFHV�IRU�VXVWDLQDEOH�WRXULVP�
(Sanches-Pereira et al., 2017).

The case study of this research is 
located in the rural area near the Southern 
Ringroad in Pacitan Regency. The Southern 
Ringroad was inaugurated on August 22nd, 

Figure 2. Administrative Map of the 
Research Area. Research locations are 
in Sidomulyo village, Hadiwarno village, 
and Pager Kidul village. Sidomulyo and 
Hadiwarno village are located in Ngadirojo 
district, while Pager Kidul village is located 
in Sudimoro district. Sidomulyo village has 
Soge beach. Hadiwarno village has Taman 
beach. Pager Kidul village has Kunir beach.

All of the tourism potentials in those 
villages were based on natural resources. 
Soge Beach was known as a tourism 
destination based on natural resources 
consisting of beaches and pine forests as 
a deterrent for abrasion. Taman beach was 
another tourism destination based on natural 
resources consisting of turtle natural habitat 
and white sand beach. Kunir beach was a 
tourism spot based on natural resources 
consisting of white sand beach and it had 
shipwreck as a tourism attraction. Nature-
based tourism needed special handling 
LQ� GHYHORSLQJ� LW� �0DQGLü�� ������� 'XH� WR�
the development of those three beaches, 
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the surrounding rural area which was still 
in the administrative area of Sidomulyo, 
Hadiwarno, and Pager Kidul village was also 
developing. Ideal development could be 
reached by balancing economic, social, and 
environmental development (Aquino, Lück 
and Schänzel, 2018). Rural development 
could be reached by economic tourism which 
opened in that area. Local community’s 
economy was improved by its tourism 
destination (Liu and Wu, 2019).

Related to the tourism component, such 
as attractions, amenities, and accessibility 
(Manrai, Lascu and Manrai, 2019), the 
Southern Ringroad helped Soge, Taman, and 
Kunir in their developments. Those attractions 
were potential for regional tourism and had 
been opened since the Southern Ringroad 
was made. Soge, Taman, and Kunir tourism 
attractions are located right on the south 
side of the road. Therefore, it was necessary 
to protect Soge, Taman and Kunir tourism 
attractions based in the natural system. On 
the coast of Soge, there was also a pine 
forest that serves as a barrier to abrasion. 
$OVR��WKHUH�ZDV�D�ULYHU�WKDW�ÀRZV�WRZDUGV�WKH�
coast of Soge which was also used as a tourist 
attraction. Taman beach also had a white-
sand coastline as natural resources. Taman 
beach had other attractions such as turtle 
QDWXUDO� KDELWDW�� ����PHWHUV�À\LQJ� IR[�� DQG�
swimming pool. Meanwhile, Kunir beach has 
a white-sand coastline as its main attraction. 
The opening of this attraction resulted in the 
development of the surrounding area in the 
form of rural development (Manrai, Manrai 
and Friedeborn, 2018).

The Southern Ringroad construction 
was not only developing these beaches 
attractions, but also the amenities. The 
variety of amenities available at Soge, Taman, 
and Kunir such as food stall, souvenirs shop, 
toilets, and praying room are growing every 
year. The development of these coastal 
areas caused an increase in the number 
of amenities from those on the south side 
of the Southern Ringroad to spread to the 
north side of the Southern Ringroad. Tourism 
DPHQLWLHV� LQÀXHQFHG� UXUDO� GHYHORSPHQW�
through amenity developments in these 
beaches coastal area. The communities could 
build amenities to support tourism activities 
on these beaches (Margaryan and Fredman, 
2017). However, tourism development must 
consider the environment sustainability by 
not developing out of the region carrying 
capacity (Nitivattananon and Srinonil, 2019).

The Southern Ringroad itself was the 
main access to these beaches. Even all these 
beaches had not been opened as a tourism 
destination before the Southern Ringroad 
was inaugurated. The existence of the road 
as a transportation infrastructure could 
have an impact on accessibility to tourism 
destinations. The existence of the Southern 
Ringroad also brought rural development 
to these beaches tourism area by bringing 
access to its location from Pacitan city 
centre. Infrastructure could help tourism 
destinations to grow and develop faster (Jin 
et al., 2020).

The development of the tourism 
component will certainly be changed along 
with the physical changes in the tourism area. 
These physical changes were the main issues 
in this case study. Physical change in land 
cover was seen through satellite imagery to 
¿QG�RXW�KRZ�WKH�FRQYHUVLRQ�KDG�WDNHQ�SODFH�
in Sidomulyo, Hadiwarno, and Pager Kidul 
village since these beaches started to open 
until recently in 2020. Physical changes will 
certainly went side by side with social and 
economic developments in the Soge, Taman, 
and Kunir beaches tourism area which could 
lead to the increase in social vulnerability 
(Faniza and Pradoto, 2019). Social 
vulnerability could be assessed by social 
and economic variables. Social assessment 
variable in this research was population 
density, while economic assessment variable 
is community income.

Social development in the tourism 
area was certainly inseparable from the 
development of tourism itself. Social 
development in the community around the 
location of tourism was a multiplier effect 
of the development of tourism in the form 
of changes in people’s livelihoods towards 
tourism livelihoods (Su, Wall and Wang, 
2019).

The economic development of the 
surrounding community could be seen from 
the development of regional income in the 
research location. Tourism would have an 
impact on the sectors that form it. Economic 
development may increase livelihood in 
tourism area (Lasso and Dahles, 2018).

Research Methodology

This research took place in Sidomulyo, 
Hadiwarno, and Pager Kidul Village, where 
the focus was on the tourism spots of the 
beaches in these villages (Soge, Taman, and 
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Kunir Beach). Sidomulyo and Hadiwarno 
Village are located in Ngadirojo District, while 
Pager Kidul Village is located in Sudimoro 
District. This research used remote sensing 
and the descriptive analysis method.

ERXQGDULHV�VKDSH¿OH��7KHVH�GDWD�VXSSRUWHG�
the visual information of the road network 
and the limit of the study area.

The result of the remote sensing 
analysis was the land cover changes since 
the construction of the Southern Ringroad 
until the most recent time. Descriptive 
analysis was used to describe the physical 
change in research location. To justify the 
land cover analysis, the detail information 
DERXW�GHYHORSPHQW�W\SHV�ZDV�¿JXUHG�E\�WKH�
Google Maps Satellite Imagery. Descriptive 
analysis was also used to describe social 
and economic development in the research 
location.

Social assessment was analyzed by 
scoring method by using Likert scale. The 
score of population density was based on 
population density per kilometre. The denser 
the area, the more vulnerable the area was. 
Population density was measured by the 
following formulation:

Table 1
Population Density Scoring

No Density (Population/km2) Score

1 <500 5

2 500-1249 4

3 1250-2499 3

4 2500-3000 2

5 >3000 1

Source: Faniza and Pradoto, 2019

Figure 3. Analysis Framework

The development of rural areas depends 
on the accessibility of the areas. Based on 
the basic analysis, Soge and Taman beach 
are located close to the Southern Ringroad. 
Meanwhile, Kunir beach is located at least 
1.5km away from the Southern Ringroad.

The primary data for this research was 
obtained from USGS Earth Explorer, which 
are the satellite imageries of Landsat 7 ETM+. 
This research used the combination of band 
5 (red), band 4 (green), and band 3 (blue) 
which produced the output of vegetation and 
water display. In this combination, another 
colour was also visible that indicates the 
non-vegetative and non-water land cover 
so that it could be concluded that this land 
cover was built-up area.

The satellite image analysis was the 
comparison of the land cover between 2008 
and 2020 (current condition) to analyze 
the impact of the Southern Ringroad 
development. The satellite imagery of 
2008 showed the land use when Southern 
Ringroad construction was started, while 
the imagery of 2020 showed the most 
recent land use. The changes in land use 
were considered as the impact of increasing 
tourism development in the study area. The 
increasing development and tourism also 
meant changes in the economic and social 
of the community in the area. The remote 
sensing analysis framework for this research 
FRXOG�EH�VHHQ�LQ�WKH�IROORZLQJ�¿JXUH�

This research also used the supporting 
data from the Development Planning Agency 
(Badan Perencanaan Pembangunan Daerah/
BAPPEDA) Pacitan Regency. The data used 
were the road network and administrative 

Figure 4. Remote Sensing Analysis 
Framework
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Result and Discussion

Land Cover Analysis

The remote sensing result showed 
that there are several changes in land cover 
nearby the Southern Ringroad in the study 
area. These changes were mostly located 
near the beaches and the northern part 
of the Ringroad towards settlement and 
business along the Southern Ringroad. The 
details about the land covers in 2008 and 
�����FRXOG�EH�VHHQ�LQ�WKH�IROORZLQJ�¿JXUHV�

the tourism activities in Soge beach (Fig. 6).

Figure 5. Land cover of Sidomulyo, 
Hadiwarno, and Pager Kidul village in 

2008

Figure 6. Land cover of Sidomulyo, 
Hadiwarno, and Pager Kidul village in 

2020

In Sidomulyo village, the development 
happened in the northern part where most 
settlements were located. The settlements 
have been built since 2008 and kept 
expanding along with the population growth. 
Local communities utilized the tourism for 
their livelihood as the sustainability aspects 
(Su, Wall and Wang, 2019). The satellite 
imagery of Google Maps in 2020 showed 
that the development along the Southern 
Ringroad was toward the business to support 

Figure 7. Google Maps Satellite Imagery 
of Soge Beach in 2020

Taman beach in Hadiwarno village had 
its tourism attraction, which was the turtle 
sanctuary. Similar to Soge beach, Taman 
beach also developed towards the tourism 
industry near the Southern Ringroad. 
Based on the comparison of the land cover 
in 2008 and 2020, this area was the most 
developing than the other two tourism spots. 
From the satellite imagery of Google Maps 
in 2020, it could be seen that the built-up 
area was mostly in the southern part of the 
road (Fig.7). The accessibility to this tourism 
spot also well provided, thus it helped the 
development of the social and economic 
sector in the nearby area. Local community 
developed the tourism site side by side with 
their sustainable development concept by 
maintaining tourism site’s environment (Lee 
and Jan, 2019).

Figure 8. Google Maps Satellite Imagery 
of Taman Beach in 2020

Meanwhile, in Kunir beach of Pager 
Kidul village, tourism development was less 
than two other beaches. The distance of the 
main Southern Ringroad to the beach location 
is estimated 1.5km where the land covers in 
between was mostly vegetation. However, 
the development of the settlements was kept 
growing near the Southern Ringroad (Fig.8).
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Social Development

The livelihoods of the people of 
Sidomulyo, Hadiwarno, and Pager Kidul village 
varied with the majority of the population 
being farmers. As a rural community, this 
is certainly a common thing. Sidomulyo, 
Hadiwarno, and Pager Kidul village were 
dominated by agricultural land. Community 
activities and original environment could 
be developed as tourism activities (Haryani 
and Huda, 2018). These lands had potential 
social advantage of agricultural tourism. 
Government support was needed and it 
was an essential element to develop an 
agricultural tourism besides professional 
planner and businesses (Fitriana, 2017). 
Cooperation between stakeholders could 
raise the economic level of the area (Ahmad 
and Thahir, 2017). Unfortunately, the 
government was not giving any support to 
develop any agricultural tourism.

The development of Soge, Taman, and 
Kunir beach had caused people who were 
farmers to have side jobs in tourism sector. 
Before these beaches opened as one of the 
tourism destinations in Pacitan Regency, 
the majority of residents who worked in 
the agricultural sector had only one main 
income from agricultural products. But after 
the Soge, Taman, and Kunir beach opened 
as a tourism destination, the residents of 
Sidomulyo, Hadiwarno, and Pager Kidul 
village had additional income from the 
tourism sector such as selling things/foods 
in the tourism area, becoming a tour guide, 
and working in the tourism administration 
sector.

Social development occurred in 
Sidomulyo and Hadiwarno was the community 
had an alternate occupation in the tourism 
sector such as becoming amenities workers, 
working in tourism management, and as 
administrator. While in Pager Kidul, there 
was less change in community livelihood. 

0RVW� GRPLQDQW�PDQDJHPHQW� LQÀXHQFH� ZDV�
the variation of tourism activities (Wijayanti 
et al., 2018). Agricultural tourism could be 
one of the alternative additionals to the 
variation of tourism activities in Sidomulyo, 
Hadiwarno, and Pager Kidul.

Figure 9. Google Maps Satellite Imagery 
of Kunir Beach in 2020

Figure 10. Social Development in 
Community. Changes in livelihood are 
depicted in Soge and Taman. New jobs 
in the tourism sectors such as tourism 
worker, tourism management, and 
administrator make a social development 
in the rural area.

Social assessment variable for social 
vulnerability shows Sidomulyo and Pager 
Kidul got the score of 5, while Hadiwarno 
got the score of 4 from the scale 1-5, where 
1 is the most vulnerable and 5 is the most 
resilient. This means that social development 
in Soge, Taman, and Kunir beaches is not on 
a vulnerable state. 

Table 2
Population Density Score

Village Population Area Density Score

Sido-
mulyo 4675 16,43 285 5

Hadi-
warno 3898 7,73 504 4

Pager 
Kidul 3249 10,54 308 5

Source: Researchers, 2020

Economic Development

Economic activity in the village of 
Sidomulyo, Hadiwarno, and Pager Kidul 
had grown since Soge, Taman, and Kunir 
beaches opened as a tourism destination. 
Economic activities include selling things in 
the tourism area as an amenity for tourist 
needs. Economic activities developed from 
previously only buying and selling in the 
market before the Soge, Taman, and Kunir 
beaches opened for tourism destination to 
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economic activities related to tourism in 
Soge, Taman, and Kunir beaches tourism 
area.

Economic development in Sidomulyo 
and Hadiwarno occurred through additional 
work of becoming amenities worker and 
tourism administrator at the tourism sector 
that provides income for the residents. 
While in Pager Kidul there was no change 
of community livelihood. The involvement 
of local community in tourism development 
could affect the economic impact of tourism 
on the local community (Wildan, Sukardi and 
Syuaib, 2016). Economic empowerment was 
needed to develop tourism business for the 
local community (Muslim, 2016). Sidomulyo, 
Hadiwarno, and Pager Kidul needed to 
develop community empowerment to 
increase economic level of the area.

the socio-economic of the surrounding 
communities.

Based on the results of the analysis, 
there were physical changes in the coastal 
area along the Southern Ringroad. The 
land cover changes were considered as the 
result of the tourism development along the 
Pacitan Regency Southern Ringroad. Social 
developments that occurred in Sidomulyo, 
Hadiwarno, and Pager Kidul village changed 
the livelihoods of the communities from 
agricultural to the tourism sector or having 
additional income from the tourism sector. 
The economic development that occurred 
in Sidomulyo, Hadiwarno, and Pager 
Kidul village was related to the increase 
in community income through economic 
activities carried out in the Soge, Taman, 
and Kunir beach tourism areas.

The development of rural tourism area 
should consider more on the sustainability of 
the physical, social, and economic aspects. 
Local government should develop the tourism 
with green economy and green infrastructure 
concept to sustain the environment. The 
balance of these three aspects is expected 
to give better livelihood especially to the 
community living in the surrounding area. 
Therefore, stakeholders should consider 
the needs of rural tourism area to achieve 
integrated sustainable development.
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