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Abstract: Population growth and urban activities have caused land conversion and 
decreased environmental carrying capacity. The existence of Green Open Space (GOS) 
is crucial in improving environmental quality and increasing community welfare. In 
Ngantru Urban Area, data collection on private GOS is still incomplete, although this 
is important to increase the Land Quality Index in Tulungagung Regency. Using the 
Supervised Land Classification method allows for more accurate identification and 
mapping of private GOS potential through remote sensing data analysis. Based on the 
results of the analysis, private GOS in Ngantru Urban Area consists of agricultural land 
covering an area of 1,694.35 hectares. Padangan Sub-district has the largest area, 
namely 321.04 hectares or 18.95% of the total area of private GOS, followed by Pojok 
Sub-district with 287.09 hectares or 16.94%. The difference in the area of private GOS 
between Sub-districts reflects the diverse development potential in each region. This 
data is an important basis for formulating more effective and sustainable spatial 
planning policies, as well as supporting targeted environmental conservation efforts to 
improve the quality of life of the community.  
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Introduction  
 
Population growth and urban activities have 

increased the demand for space to accommodate various 
functions, leading to land conversion, environmental 
degradation, and a reduction in the ecosystem's carrying 
capacity (Witra & Umar, 2020). To address these 
challenges, it is crucial to maintain, preserve, balance, 
and enhance the quality of the environment through the 
establishment of adequate Green Open Spaces (GOS). 
GOS refers to an elongated area or group of areas 
designed primarily for open use, serving as habitats for 
both naturally occurring and intentionally planted 
vegetation. In developing these spaces, it is essential to 

consider aspects such as ecological function, water 
absorption, economic viability, social and cultural 
significance, and aesthetic appeal (Mahendra, 2022; 
Permen ATR/BPN No. 14, 2022). 

GOS serves four primary functions: ecological, 
socio-cultural, economic, and aesthetic (Febriarto, 2019; 
Putra et al., 2024). It plays a vital role in delivering 
environmental services, such as enhancing 
environmental quality, improving the quality of life for 
individuals and communities, and creating a healthier, 
more comfortable environment for residents. The 
effective maintenance and development of accessible 
GOS can also contribute to disaster prevention, given 
their environmental and social functions (Feng et al., 
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2016; Rey Gozalo et al., 2019). Furthermore, these spaces 
provide significant ecological and public health benefits, 
including reducing air pollution, mitigating surface 
water runoff, and lowering temperatures in a 300-meter 
radius (Corbane et al., 2020; Davtalab et al., 2020; Feng et 
al., 2016; Knight et al., 2022; Liou & Ho, 2021; Wu & 
Chen, 2023). Socially, GOS serve as venues for 
interaction and recreation, while also enhancing 
aesthetic and economic value, as areas with greenery 
tend to be more appealing and comfortable for residents 
(Arismayuda et al., 2022). From the perspective of 
ownership, GOS can be classified into two categories: 
public and private GOS (Armijon, 2019; Permen 
ATR/BPN No. 14, 2022; Vilcins et al., 2024). Types of 
public and private GOS are detailed in Table 1. 
 
Table 1. Division of Types of Public GOS and Private 
GOS 
Types of GOS Public Private 

GOS in Yard: 
Home Yard; Office Yard; Shop; Business 
Place; Rooftop Garden 

  

GOS Parks and City Forests:  
Neighbourhood Park; Sub-district Park; 
District Park; City Park, City Forest, 
Green Belt 

  

GOS Road Green Line: 
Road islands and road medians; 
Pedestrian paths; Space under the 
flyover 

  

GOS Specific Functions: 
Railway border; Green line of high 
voltage electricity network; River 
border; Coastal border; Protection of 
raw water source/spring 

  

Source: (Armijon, 2019; Vilcins et al., 2024) 
 

The mandate of Law No. 26 of 2007 regarding 
Spatial Planning clearly stipulates that 30% of the city or 
district area must be designated as GOS, comprised of 
20% Public GOS and 10% Private GOS. The necessity for 
GOS in Tulungagung Regency is further articulated in 
Regional Regulation Number 4 of 2023, which outlines 
the 2023-2043 Regional Spatial Plan. This regulation 
establishes that public GOS in urban areas should 
account for 20% and private GOS for 10%. Currently, 
data on Private GOS in the Ngantru Urban Area is 
lacking. Thus, it is essential to conduct data collection on 
Private GOS to enhance the Land Quality Index of 
Tulungagung Regency. Consequently, activities aimed 
at identifying the potential for Private GOS in Ngantru 
Urban Area must be undertaken to ascertain the actual 
area of GOS and to monitor potential changes in land 
use. 

In this context, utilizing the Supervised Land 
Classification method is essential for assessing the 

potential of private GOS (Syifa et al., 2020). This 
approach employs remote sensing data and geographic 
information systems (GIS) to classify land cover based 
on controlled observations (Danoedoro, 2012; Nizma et 
al., 2015). By applying this method, a more accurate 
mapping of the private GOS potential in Ngantru Urban 
Area can be achieved, providing detailed insights into 
the location, area, and types of existing green land, as 
well as its potential for development. Ngantru Urban 
Area is positioned as a strategic area undergoing rapid 
growth, with various development activities currently in 
progress. The identification and mapping of private 
GOS potential in this region are anticipated to aid in 
formulating improved policies that balance 
development with environmental preservation. 

This study seeks to explore the potential of private 
green open spaces in Ngantru Urban Area through the 
Supervised Land Classification method. The findings 
are anticipated to contribute significantly to sustainable 
spatial planning and serve as a foundation for decision-
making aimed at optimizing land use to promote 
environmental sustainability in urban areas. By doing 
so, we can help maintain ecological balance even amidst 
rapid urban development, thereby enhancing the quality 
of life for the community in the region. 
 

Method  
 
Research Location 

The research was conducted in the Ngantru Urban 
Area of Tulungagung Regency, which comprises eight 
Sub-districts: Bendosari, Kepuhrejo, Ngantru, 
Padangan, Pinggirsari, Pojok, Pulerejo, and Srikaton. 
The total area of the Ngantru Urban Area, according to 
Tulungagung Regency Regional Regulation Number 9 
of 2016, spans 2,411 hectares. Geographically, the 
Ngantru Urban Area is situated between 111° 55' - 111° 
59' East Longitude and 7° 58' - 8° 04' South Latitude. It is 
bordered to the north by Kediri and Blitar Regencies, to 
the east by Blitar Regency, to the south by Kedungwaru, 
Sumbergempol, and Ngunut Districts, and to the west 
by Karangrejo District. 

 

Table 2. Area of Ngantru Urban Area per Sub-district 
Sub-district Area (Ha) 

Bendosari 264.19 
Kepuhrejo 231.96 
Ngantru 286.43 
Padangan 493.69 
Pinggirsari 386.42 
Pojok 431.95 
Pulerejo 214.59 
Srikaton 380.18 
Total 2,411.00 

Source: Author, 2025 
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According to the data presented in the table, the 
Ngantru Urban Area encompasses a total area of 2,411 
hectares, distributed across eight Sub-districts. 
Padangan Sub-district holds the largest portion, 
covering 493.69 hectares, which accounts for 
approximately 20% of the overall area. Following closely 
is Pojok Sub-district, with an area of 431.95 hectares, and 

Srikaton Sub-district with 380.18 hectares. In contrast, 
Pulerrejo Sub-district has the smallest area at 214.59 
hectares. This variation in area distribution among the 
Sub-districts may significantly influence regional 
planning and development strategies within the 
Ngantru Urban Area, highlighting the distinct needs 
and potentials of each Sub-district. 

 

 
Figure 1  Ngantru Urban Area Administrative Map 

 
Method of Collecting Data 

Data collection methods encompass a range of 
techniques or approaches utilized to gather the 
necessary information for a study or project. In this 
research, data collection was conducted through both 
primary and secondary survey techniques. The primary 
survey is a vital first step in assessing the potential of 
Private GOS in Ngantru Urban Area. During this phase, 
the research team directly visited the survey location to 
gather field data. In contrast, secondary surveys focus on 
acquiring secondary data. These activities involved 
reaching out to various government and private 
agencies/institutions through written requests for data, 
including documents and maps (Ananda et al., 2023). 
During this phase, the research team collected 

information from existing sources by submitting written 
requests to these agencies (Ziliwu et al., 2017). Below are 
the data requirements utilized in this study. 
 
Table 3. Research Dataset 
Data Data 

Types 
Source 

Base Map Spatial Dinas Pekerjaan Umum dan 
Penataan Ruang of 

Tulungagung Regency 
Satellite Imagery Google Maps 
Ground Check 
Private GOS 

Picture Field survey 

Source: Author, 2025 
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Data Analyst Methods 
This study seeks to identify the potential for private 

GOS in Ngantru Urban Area through the Supervised 
Land Classification method (Syifa et al., 2020). Data 
processing and analysis were carried out using ArcMap 
10.4.1, facilitating the appropriate spatial analysis 
processes. The Supervised Land Classification method, 
also known as image classification, involves an operator 
selecting specific objects as examples to categorize other 
objects with similar characteristics. The selection of 
sample objects at pixel locations in a geographic area is 
referred to as the training area (Danoedoro, 2012; Jensen, 
2005; Syifa et al., 2020; Zaki et al., 2022). This approach 
aligns that image classification categorizes all pixels in 
remote sensing satellite images or data, resulting in a 
defined set of land cover labels (Lillesand et al., 2015). 

Remote sensing imagery can be utilized to predict a 
wide range of properties on the Earth's surface, such as 
land cover (Atkinson, 2004). Additionally, changes in 
these properties can be monitored through 
multitemporal analysis. Remotely sensed imagery also 
plays a crucial role in calibrating and assessing the 
accuracy of process models, enabling the extension of 
spatial predictions over time (Liu et al., 2001; Peterson et 
al., 2002). In the interpretation of Google Map images, 
supervised classification is employed, categorizing the 
landscape into seven distinct classes: water bodies, 
agricultural land, trees, shrubs, grass, open land, and 
built-up areas (Fatahillah et al., 2022; Purba et al., 2022; 
Ruliyansyah et al., 2013). 
 

 
Figure 2. Stages of Supervised Land Classification 

 
The image classification process is conducted in 

several stages. The first stage involves examining the 
image classification scheme, typically categorized into 
information classes such as urban areas, agriculture, 
forests, and more (Al-doski et al., 2013; Gong & 
Howarth, 1990). Field surveys are conducted to gather 
additional information and data relevant to the planning 
area. In the second stage, image processing takes place, 
which includes radiometric, atmospheric, geometric, 
and topographic corrections, as well as initial image 
grouping. The third stage involves selecting 
representative areas from the images and analyzing the 
results of the initial grouping. During the fourth stage, 
geometric filtering and classification are reviewed and 
refined. The final stage consists of comparing the 
classification results with field studies to assess 
accuracy. 

 
Figure 3. Image Classification Example 

 
The advantage of supervised land classification lies 

in its capacity to maintain control over the classification 
of information through the use of training samples, 
thereby enhancing classification accuracy (Al-doski et 
al., 2013; Lillesand et al., 2015). However, this method 
does have its limitations. It can sometimes lead to forced 
interpretations of the data, and the training samples may 
not accurately represent the entire dataset. Additionally, 
there may be unidentified spectral classes present 
(Safitri, 2023; Septiani et al., 2019). Furthermore a 
significant drawback of this approach is that the 
classification process must be repeated whenever new 
data becomes available (Langley et al., 2001). 
 

Result and Discussion 
 

Private GOS encompasses various types of green 
areas owned by individuals or specific communities, 
including residential yards, private gardens, and other 
designated spaces. These areas contribute to a green 
ecosystem and are maintained under private ownership 
or by certain institutions for a range of purposes, such as 
aesthetic appeal, agriculture, and environmental 
conservation. They play a vital role in functions like 
rainwater absorption, providing green space, and 
enhancing air quality. Below is the distribution of 
Private GOS in Ngantru Urban Area. 
 
Table 4. Area of Private GOS BWP Ngantru per Sub-
district 
Sub-district Area (Ha) Percentage 

Bendosari 152.06 8.97% 
Kepuhrejo 132.81 7.84% 
Ngantru 174.78 10.32% 
Padangan 321.04 18.95% 
Pinggirsari 253.11 14.94% 
Pojok 287.09 16.94% 
Pulerejo 129.58 7.65% 
Srikaton 243.88 14.39% 
Total 1,694.35 100.00% 

Source: Author, 2025 
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Figure 4. Private GOS Area Diagram of Ngantru Urban Area 

 

The analysis indicates that the private GOS in 
Ngantru Urban Area comprises agricultural land 
distributed throughout all Sub-districts. This green 
space plays a vital role in maintaining environmental 
balance and supporting the agrarian activities of the 
local community. As privately owned agricultural land, 
it serves not only as a source of food resources but also 
as an essential component of the Ngantru region's 
ecosystem. Most of the access points to this GOS are 
conveniently located along roads that can be easily 
reached by motorbike. 

In terms of area, the private GOS in Ngantru Urban 
Area spans several Sub-districts, covering a total of 
1,694.35 hectares. Padangan Sub-district boasts the 
largest expanse, with 321.04 hectares, accounting for 
approximately 18.95% of the total private GOS in the 
region. Following Padangan, Pojok Sub-district holds 
the second-largest area at 287.09 hectares, representing 
16.94%. Srikaton Sub-district comes next with 243.88 
hectares, which is 14.39% of the total, while Pinggirsari 
Sub-district also has a significant share, covering 253.11 
hectares or 14.94%. 

Pulorejo Sub-district has the smallest private GOS 
area, encompassing just 129.58 hectares, which accounts 
for 7.65% of the total land. This proportion reflects the 
limited availability of privately owned green space in 
the area compared to other Sub-districts within the 
Ngantru Urban Area. In contrast, Ngantru and 
Kepuhrejo Sub-districts have slightly larger green 
spaces, measuring 174.78 hectares (10.32%) and 132.81 
hectares (7.84%), respectively. This variation indicates 
that while some Sub-districts may struggle with private 
GOS, others possess enough to support ecological 
functions and promote environmental sustainability at 
the local level. Additionally, Bendosari Sub-district 
contributes significantly with an area of 152.06 hectares, 
or 8.97%. These figures highlight the diverse distribution 
of private GOS across various Sub-districts in the 
Ngantru Urban Area, serving as important data for 
spatial planning and environmental conservation 
efforts. 

 
Figure 5. Ngantru Urban Area Private GOS Documentation 

 

The distribution of agricultural land in Ngantru 
Urban Area reveals a strong correlation between road 
infrastructure accessibility and the presence of private 
GOS. Easily accessible agricultural land not only 
provides economic advantages but also fosters 
environmental sustainability. Therefore, private green 
open spaces in Ngantru Urban Area play a crucial role 
in enhancing community welfare and preserving 
ecological balance. 

 

 
Figure 6. Ngantru Urban Area Private GOS 

 

Conclusion  

 
The conclusion of the study on the Identification of 

Potential Private GOS in the Ngantru Urban Area using 
the Supervised Land Classification Method 
demonstrates the effectiveness of this method in 
identifying and mapping these green spaces. Analysis of 
remote sensing data reveals that private GOS are 
primarily composed of agricultural land, encompassing 
a total area of 1,694.35 hectares. Among the Sub-districts 
in Ngantru Urban Area, Padangan Sub-district has the 
largest area of private GOS, measuring 321.04 hectares, 
which accounts for approximately 18.95% of the total. 
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This is followed by Pojok Sub-district, which covers an 
area of 287.09 hectares (16.94%). This concentration of 
agricultural land is significant, contributing positively to 
local food security and the well-being of the community. 
The findings from this study can serve as a foundation 
for stakeholders to develop more strategic policies for 
managing private GOS. By providing precise 
information on the potential of these spaces, 
environmental conservation efforts can be implemented 
in a more focused manner, ensuring a balance between 
urbanization and community needs. This approach is 
crucial for enhancing the Land Quality Index in 
Tulungagung Regency and preserving environmental 
sustainability, particularly in light of increasing 
urbanization challenges. This study significantly 
contributes to the creation of a strategy for sustainable 
regional development that is attentive to the needs of the 
community. 
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