Journal of Sustainable Technology and Applied Science (JSTAS)
Vol.6 No.1, May 2025, pp. 34 - 43
ISSN: 2722-2403 (online)

URBAN ORGANISATION AREA MITIGATION STRATEGY
BASED ON ENVIRONMENTAL CARRYING CAPACITY
IN THE BANYUWANGI SUB-DISTRICT

Hendri Setiawati', Agustina Nurul Hidayati?, Edi Rusdiyanto?
"Environmental Science Study Program, Open University, Indonesia
2Urban and Regional Planning Department, National Institute of Technology Malang, Indonesia
SEnvironmental Science Study Program, Open University, Indonesia

*Corresponding email: setiawatihendri@gmail.com

ABSTRACT: Urban organisational areas are often influenced by economic activities that increase housing
demand, both from the workforce and residents. This also occurs in Banyuwangi District, which serves as
the Regional Activity Centre (PKW) with port, industrial, trade, and infrastructure activities. However,
some areas, such as Karangrejo Village and Sobo Village, have slum organisational areas. This study aims
to identify the mismatch of environmental carrying capacity in the organizational area of Banyuwangi
District and to develop mitigation strategies based on environmental carrying capacity. The methods used
include environmental carrying capacity analysis, land uniformity, and SWOT analysis. The results indicate
that the demographic carrying capacity in the area is low, particularly due to the air resource deficit in
Kampung Melayu, Panderejo, and Temenggungan Villages. Kampungmelayu, Kertosari, and Sobo
Villages also face similar problems related to organisational carrying capacity. The analysis reveals that
1% of the area is not permanently suitable, including sub-districts such as Kampungmandar, Karangrejo,
and Kepatihan, while the remaining 5% of the area is currently unsuitable. Only 30% of the area is
considered suitable for environmental carrying capacity. Then, to find out the strategy, a SWOT analysis
was carried out, which can recommend a progressive strategy (growth-oriented strategy) that focuses on
developing the trade, service, tourism, and cultural sectors based on environmental carrying capacity, as
well as providing basic residential infrastructure and disaster mitigation training.
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condition [5]. According to Makarau[6]Five
factors drive the decline in the quality of the urban
environment: polluting technology, luxury
consumption and waste production, social
vulnerability, poverty, and inappropriate policies,
as well as rapid population growth. The current

1. Introduction

The city is the centre for the development of
various activities, especially in the industrial
sector, trade and services[l], [2]. The

development of this city has become one of the
driving forces for the community to seek residents
to come and look for work and a place to live [1].
This is what drives the growth of urban
organisations, along with the increasing number
of residents in urban areas, the basic needs of
organisations continue to increase [3].

Increasing the provision of basic human needs
will have an impact on the quality of the
organisational environment, including the density
and regularity of buildings, as well as the
availability of environmental facilities such as
green open spaces or parks.[4]. The quality of the
organisational environment is closely related to
the level of community welfare; the lower the
community welfare, the worse the organisation's

problems, the increasing number of organisational
and housing developments, do not balance the
carrying capacity of the land and government
policies in managing existing problems [7].

One of the issues is the inability of spatial
planning to accommodate the increasing growth
rate of housing development and organisational
areas, which is exacerbated by the rise in
population/number of residents requiring land for
development, without  considering  the
environmental carrying capacity, thereby causing
flooding [8]. Based on data from BPBD (Regional
Disaster Management Agency), in 2023, in Pakis
Village, Banyuwangi District, with water flowing
into the community organisation and entering
residents' houses with a height of approximately
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40 - 70 cm, 160 families were affected.
Environmental problems in the form of flooding
that occur in urban areas in Pakis Village in
Banyuwangi District are due to the lack of
environmental  carrying capacity in the
organisation's area.

In addition, there is the use of land that is not
in accordance with its intended use, such as the
construction of organisations without permits, and
the reduction of green areas that have the potential
to damage the environment, and there are also
slum housing and settlements, such as unmanaged
domestic waste and irregular waste disposal.[6],
[9]. The slum organisation area in Banyuwangi
District is located in Karangrejo Village and Sobo
Sub-district, as per the Banyuwangi Regency
Slum Decree of 2023. In this case, because there
is a development connection between the
organisation and the environmental carrying
capacity in sustainable spatial planning [10].

In addition, there is a fast-growing arca
because Banyuwangi District is the centre of
regional activities (PKW), with port activities,
industry, and trade centres for services and
infrastructure. Increasing housing, commercial,
and industrial development can drastically change
the characteristics of the area, including the
elimination of agricultural land, forests, and green
open spaces. [11], [12]. This fast-growing area
automatically increases demand for natural
resources, such as clean water, energy, and land.
In this case, it will undoubtedly cause
environmental damage if not adequately
regulated, resulting in increased environmental
pollution, including air and soil contamination.
Industrial activities, transportation, and domestic
waste are usually the main contributors to this
pollution. The concept of agglomeration is closely
related to the spatial concentration of population
and economic activity.

Organisational areas that do not conform to the
carrying capacity of their environment will cause
problems related to housing and slums [13]. Lack
of availability of Infrastructure, Facilities and
Utilities (PSU) to carry out controlled
arrangements in  the development and
construction of urban organisational areas
optimally, orderly and well-organised by paying
attention to environmental carrying capacity [9],
[13].

Land carrying capacity and environmental
carrying capacity are analytical tools related to
land constraints and needs to balance land
displacement and environmental damage [14]. In
it there is continuity with the carrying capacity of
the land in sustainable spatial planning. The
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arrangement for the development and
construction of urban areas in Banyuwangi
Regency has been carried out in accordance with
the Banyuwangi Regency RTRW document. To
overcome several problems, research is needed on
the concept of mitigation strategies for urban
organisational areas in Banyuwangi District,
based on environmental carrying capacity.

2. Methodology

2.1 Research Location

The research location is in the urban area of
Banyuwangi District. This area is the centre of
economic and social activities in Banyuwangi
Regency, East Java, which is equipped with
various public facilities. Table 1 is the area of the
Urban Area of Banyuwangi District.

Table 1 Area of Urban Area of Banyuwangi

District
NO Ward ?I-lizel; Percentage
1 Mandar Village 55.31 6%
2 Malay Village 14.16 1%
3 Karangrejo 91.20 9%
4 Balancing 39.18 4%
5 The Principality 47.98 5%
6  Kertosari 39.44 4%
7  Late 100.09 10%
8  The Panderejo 23.73 2%
9 Advocacy 64.71 6%
10 Replacement 109.12 11%
11 Singaraja 39.21 4%
12 Singotrunan 103.61 10%
13 Sobo 62.36 6%
14 New Park 110.74 11%
15 The Mountain 16.20 2%
16  Carpenter 79.85 8%
Total number 997.01

The Urban Area of Banyuwangi District has
an area of 997.01 hectares, which is spread across
16 sub-districts, including Kampungmandar Sub-
district, Kampungmelayu Sub-district,
Karangrejo Sub-district, Kebalenan Sub-district,
Kepatihan Sub-district, Kertosari Sub-district,
Lateng Sub-district, Pandderejo Sub-district,
Singonegaran Sub-district, Singotrunan Sub-
district, Sobo Sub-district, Tamanbaru Sub-
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district, Temenggungan  Sub-district, and
Tukangkayu Sub-district (Figure 1).

Figure 1 Research Location

2.2 Analysis Method

This study was conducted with the aim of
developing an organisational area mitigation
strategy based on environmental carrying
capacity. To achieve this, the study employs
several analytical methods, including
Environmental Carrying Capacity Analysis and
SWOT (Strengths, Weaknesses, Opportunities,
and Threats).

2.1.1 Demographic Supporting Capacity
Analysis

Demographic carrying capacity is a concept
that compares the area of a region (supply) with
the number of residents (demand), which is
explained using normative criteria for space
requirements. [15]. The details are presented in
Table 2.

Table 2 Normative Space Requirements Criteria

. Space
NO POII,) ula:mn Requirements
(People) (Ha/Person)

1 10,000 0.1

2 25,000 0.091

3 50,000 0.085

4 100,000 0.076

5 250,000 0.070

6 500,000 0.066

7 1,000,000 0.061

8 2,000,000 0.057

To determine the demographic carrying
capacity, the following formula can be used.
L

A=—
P
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Information:

A: Land Carrying Capacity
L: Land Area (Ha)

P: Population (people)

The greater the demographic capacity value,
the greater the capacity of the region, and if this
value is compared with the need for space
(normative), which is greater, then the region's
capacity is still good. Conversely, if the value is
lower than the need, then the capacity is low.[15].

2.1.2 Analysis of Water Resources Carrying
Capacity

The carrying capacity of air resources is the
ability of the environment or a region to meet the
water needs of the population in it (residents and
cultivation activities) by considering the potential
availability of air resources. In simple terms, it can
be formulated as follows[16]:

DDA =24
KA

Information:

DDA = air resource carrying capacity

PSA = water resource potential

KA = water requirement

With the above formulation, it can be

generally determined whether a region's water
resources are in a state of surplus or deficit.
Surplus means the availability of air in a region is
sufficient; conversely, a deficit state occurs if the
availability of air is insufficient to meet air needs.
Briefly interpreted as follows:

1. If DDA>1, there is an air surplus; the air
is still able to support the existing
population.

2. If DDA <I, there is a water deficit and
the water carrying capacity is exceeded.

2.1.3  Analysis of Settlement Carrying
Capacity

The carrying capacity of a region for
settlements can be interpreted as the ability of an
area to provide organisational land to
accommodate a certain number of residents to live
in a decent place. The carrying capacity of land
for organisations can be formulated as follows[7],
[17].

LPm/JP
pppm = LMIP

Information:

DDP = Settlement Carrying Capacity
English = Population
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o =Area coefficient of space
requirements/capita (m2/capita)

Based on this formulation, limits can be given
regarding the suitability of land carrying capacity
for organisations, namely:

e DDP> 1, capable of accommodating
residents to settle.

e DDP=1, there is a balance between the
population living (building houses) and the
existing area.

e DDP<I, unable to accommodate residents
to settle (build houses) in the area.

2.1.4 Land Suitability Analysis

Assessing land suitability classes according to
Djoemantoro and Rachmawati (2002) and Sitorus
(1985), as cited in Irianti (2004), it was found that
land suitability can be categorised into two
classes: order S (suitable) and order N
(unsuitable). Land classified as order S is land that
can be used for a particular use sustainably, with
no or little risk of damage to its land capacity.
Land classified as order N is land that has
difficulties, such as forms that prevent its use for
a purpose that has been considered.

Class division in land suitability level is a
further division of land suitability in order. The
number of classes in an order is unlimited. In this
study, three classes were used for order S and one
class for order N.

a. Class S1: highly suitable (very suitable), is
land that has no limitations for a particular
sustainable use.

b. Class S2: moderately suitable, is land that
has few limitations for a particular use.
These limitations will impact the
productivity and profits derived from
cultivating the land.

c. Class S3: conditionally  suitable
(conditionally suitable), is land that has
limitations with a heavier level, but can
still be improved by wusing higher
technological treatments.

d. Class N: not suitable (not suitable), is land
with very severe limitations so that it does
not allow for a particular sustainable use.

2.1.4 SWOT Analysis

SWOT analysis is a strategic planning method
used to highlight strengths, weaknesses,
opportunities and threats in a development
activity.[18], [19]. The four aspects are weighted
based on their level of importance, ranging from
0.0 (not important) to 1.0 (very important).[20].
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The total weighting is not more than the total
score, which is 1.00. Then, the rating is given to
each aspect, ranging from 1 (very weak) to 5 (very
strong). To calculate the score, the result is
obtained by multiplying the weight and rating, and
then the total score is the sum of the values of
IFAS and EFAS.

After the total score is obtained, the results of
IFAS and EFAS can then be entered into the
SWOT diagram. To find out the coordinates of
IFAS as the x-axis, the determination is the total
score minus the total strength score and the total
weakness score. EFAS is obtained by subtracting
the opportunity score and the threat score.[20].

3. Results and Discussion

The research results align with the research
objectives, specifically to identify mitigation strategies
for urban areas in the Banyuwangi District Urban Area.

3.1 Demographic Supporting Capacity
Analysis

Demographic support capacity is determined by
dividing the area by the population. The calculation
results are then compared with the normative space
requirement criteria.

A =997.01 Hectares
87,992 souls

=0.011 ha/person

According to the calculation, the demographic
carrying capacity of the urban delineation in
Banyuwangi District is 0.011 hectares per person.
This figure shows that the carrying capacity tends
to be smaller compared to the normative space
requirement standards needed to meet the
population's needs. Thus, it can be concluded that
the urban organisation area in Banyuwangi
District has a low demographic carrying capacity,
which means that this area is unable to
accommodate the increasing population. The
details of the demographic supporting capacity
analysis are shown in Figure 3.
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Figure 2 Demographic Carrying Capacity Map of
Urban Settlement Areas in Banyuwangi District

3.2 Water Resources Carrying Capacity

The calculation of the carrying capacity of air
resources is obtained from the air needs of a
region and the amount of air available. Details are
presented in Table 3.

Table 3 Water Resources Carrying Capacity

. Water
NO Vlllz.lge/.Sub- Carrying Information
district .
Capacity
1  Mandar Village 1.93 Excess
2 Malay Village 0.65  pomet
3 Karangrejo 1.69 Excess
4  Balancing 2.26 Excess
5  The Principality 1.47 Excess
6  Kertosari 1.54 Excess
7  Late 1.6 Excess
. Deficit/
8  The Panderejo 0.79 Exceeded
9  Advocacy 1.75 Excess
10  Replacement 3.62 Excess
11  Singaraja 1.05 Excess
12 Singotrunan 1.58 Excess
13 Sobo 1.89 Excess
14 New Park 2.13 Excess
15  The Mountain 0.95 Deficit/
Exceeded
16  Carpenter 1.64 Excess

Most villages/sub-districts have sufficient or
surplus air availability compared to their annual
needs, as seen in Karangrejo, Kebalenan, and
Tamanbaru. However, several villages, including
Kampung Melayu, Panderejo, and
Temenggungan, experience water deficits, as
water availability is insufficient to meet their daily
water needs. This shows that there is variation in
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the distribution of air availability between
regions, and some villages require more attention
to overcome air shortages (Figure 4).

Figure 3 Map of Water Resources Carrying
Capacity of Urban Settlement Areas in
Banyuwangi District

3.3 Carrying Capacity of Settlement

Organisational  carrying  capacity  uses
population data, area, and land area that can be
developed for the organisation. Table 4 is the
result of the calculation of the organisational
carrying capacity analysis in the Urban
Delineation of Banyuwangi District.

Table 4 Settlement Carrying Capacity Analysis

No YillagelSub-  hhp hhPm value
district
1 Mandar Village 3.06 DDP>1
2 Malay Village 0.94 DDP<I
3 Karangrejo 2.79 DDP>1
4 Balancing 3.55 DDP>1
5 The Principality 2.19 DDP>1
6 Kertosari 0.85 DDP<I
7 Late 2.62 DDP>1
8 The Panderejo 1.14 DDPm =1
9 Advocacy 2.58 DDP>1
10 Replacement 1.85 DDP>1
11 Singaraja 1.62 DDP>1
12 Singotrunan 2.54 DDP>1
13 Sobo 0.94 DDP<1
14 New Park 539 DDP>1
15 The Mountain 1.36 DDPm =1
16 Carpenter 2.47 DDP>1
Sum/Average 224 DDP>1

Based on the table above, it can be seen that
overall, Banyuwangi District has a value of 2.24,
indicating that the urban area of Banyuwangi
District is still able to accommodate residents.
However, there are three sub-districts that have
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low organisational support, including Kampung
Melayu Village, Kertosari Village and Sobo
Village. This indicates that the three sub-districts
are unable to accommodate residents to settle
(Figure 5).

Figure 4 Map of the Carrying Capacity of Urban
Settlement Areas in Banyuwangi District

3.4 Land Suitability Analysis

The analysis of the suitability of urban areas is
categorised into five classifications: somewhat
suitable, less suitable, appropriate, permanently
unsuitable, and unsuitable for the time being. Of
the five classifications, most are included in the
somewhat suitable classification, covering an area
of 584.98 hectares. Meanwhile, the classification
is only suitable for 294.89 hectares (Table 5).

Table 5 Land Suitability Class

DaE £ 28

T £ % § e - 5 2 2 E’

: BE 2 E 2 it

s3 & = 5 S5

ZR < a2 Z&
Mandar Village 145 09 338 09 52
Malay Village 36 06 101 0.0 0.0
Karangrejo 79.3 38 00 16 65
Balancing 319 48 00 13 1.1
The Principality 285 6.2 59 22 52
Kertosari 36.8 1.0 00 00 1.7
Late 90 65 831 00 14
The Panderejo 212 0.0 00 04 21
Advocacy 605 2.5 00 06 1.1
Replacement 388 10.1 532 00 7.0
Singaraja 169 07 177 06 34
Singotrunan 17.3 6.0 79.0 0.0 1.4
Sobo 564 2.1 00 25 14
New Park 96.3 10.9 00 07 29
The Mountain 25 0.6 12.1 0.3 0.7
Carpenter 71.5 1.8 00 08 57
Total number 585.0 58.4 2949 12.0 46.8
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Percentage 59% 6% 30% 1% 5%
When viewed from its distribution, the

classification is in accordance with an area of
294.9 hectares or 30% of the total area. The
appropriate classification is only spread across
several villages including Kampungmandar
Village, Kampungmelayu Village, Kepatihan
Village, Lateng Village, Pengantigan Village,
Singonegaran Village, Singotrunan Village and
Temenggungan Village (Figure 6). Meanwhile,
the classification is not divided into two
categories, namely permanently unsuitable and
currently unsuitable, with areas of only 12.0
hectares and 46.8 hectares, or 1% and 5% of the
total area.

Figure 5 Land Suitability Map for Urban
Residential Areas in Banyuwangi District

3.4 SWOT Analysis

SWOT analysis using IFAS and EFAS is
employed to develop effective strategies for
mitigating urban settlement areas based on
environmental carrying capacity. Table 6 presents
the weighting of each factor.

Table 6 Internal Factor Analysis Strategy

Factor Weight

Ranking Score

Utilising
resources that
support the

environment 0.13 4

0.52

Ecological
sustainability
while
maintaining
environmental

Strength

0.14 5

0.7
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Factor Weight Ranking Score Factor Weight Ranking Score
carrying strategic urban
capacity and heritage area
urban —
. Provision of
environmental .
resilience housmg qnd
- organisational
Local Tourist areas in the
Destinations 0.09 3027 Banyuwangi
Center for Urban Area 0.18 4 072
economic and Tourism
trade services 0.10 4 04 development
High fruit focuses on
productivity 0.06 2 012 recreational
Having a tourism,
diversity of educational
cultures and tourism, and
traditions 0.07 4 0.28 supporting
Air deficit in ecotourism
several sub- activities. 0.08 2 0.16
districts 0.14 1 0.14 Improving
Lack of drinking water
facilities in network services
Green Open by adding new
Spaces (RTH) 0.06 2 0.12 networks in
«» There are densely
§ several sub- populated areas
=< districts whose and areas that
§ land can no have not been
longer served in the
accommodate Banyuwangi
residents. 0.13 1 0.13 Urban Area. 0.16 4 0.64
Limited number Potential to
of public green attract investment
open spaces at from the private
the sub-district sector in tourism
level 0.08 2 0.16 and infrastructure
Total 1.00 2.84 development 0.06 3  0.18
Competing with
other destinations
Table 7 External Factor Analysis Strategy ﬁ that also have
£ their appeal 0.10 2 0.2
Factor Weight Ranking Score £ Several sub-
Provision of districts are areas
information, prone to flooding 0.14 1 0.14
counselling, Total 1.10 2.25
training, and
education related
& to disaster Table 6 shows that the IFAS score from the
= management 0.16 5 0.8 SWOT analysis of the urban growth area
<§ Preparation and mitigation strategy is 2.84, with the main strength
2  installation of aspect being biodiversity while maintaining
8 carly warning environmental carrying capacity, and a still
system significant weakness being air deficit in several
instruments 0.15 4 0.6 Sub-districts. The lack of water resources poses a
Banyuwangi substantial challenge to supporting community
Urban Area is needs and achieving sustainable development in
included in the 0.07 3 0.21 the area. Meanwhile, the EFAS score, as shown in
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Table 7, indicates a value of 2.25, with the greatest
opportunity being the preparation and installation
of an early warning system. While the greatest
threat is in several sub-districts, which are flood-
prone areas.

To determine the IFAS coordinates as the x-
axis, the calculation is based on the result of
subtracting strengths from weaknesses, which
yields a value of 1.74. EFAS is obtained by
subtracting opportunities and threats, resulting in
a score of 2.97. Furthermore, the position of the
coordinates in the SWOT diagram will be known
in Figure n.

Diagram SWOT

3 o (1.74):(2.97)

Figure 6 SWOT Diagram of Urban Residential
Area Mitigation Strategy

From Figure 7, the position of the
microorganism area mitigation strategy is in the
Progressive or  Growth-Oriented  Strategy
quadrant. This means that the urban settlement
area of Banyuwangi District is in good condition,
so it is very possible to continue development
related to the mitigation of urban settlement areas
through the right strategy. This quadrant will be
correct if using the Strength-Opportunity (SO)
strategy, namely maximising strength by taking
available opportunities, so that strategic steps
remain aggressive.

The strategy focuses on the development of
trade, services, tourism, and cultural sectors, as
well as the provision of sustainable basic
organisational infrastructure. This strategy aims
not only to encourage economic growth through
these leading sectors but also to ensure that the
development of urban areas is carried out with
consideration for environmental carrying
capacity.

In the context of organisational area
mitigation, this strategy emphasises the
importance of providing disaster management
facilities, such as clean water networks, drainage,
and green open spaces (RTH), that function as
water catchment areas to mitigate water deficits
and flood risks. In addition, disaster mitigation
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training for the community needs to be improved
so that they are better prepared to face potential
natural disasters that can threaten the
organisational area, especially in areas with low
environmental carrying capacity.

4. Conclusion

Urban areas in Banyuwangi District face
significant challenges related to their low
demographic carrying capacity, indicating that
this area is struggling to accommodate a growing
population. This condition is exacerbated by the
water deficit in several sub-districts, such as
Kampung Melayu, Panderejo, and
Temenggungan, where the air supply is
insufficient to meet daily needs. This indicates
that the capacity of environmental infrastructure,
particularly in relation to clean water, is
insufficient to support the lives of people in the
area.

In addition, the organisational -carrying
capacity in several sub-districts, such as Kampung
Melayu Sub-district, is also relatively low. The
non-conformity of this area's classification is
divided into two categories: permanent non-
conformity and current non-conformity, which
cover 1% and 5% of the total area, respectively.
These areas require more attention in terms of
management and improvement of their
environmental carrying capacity, as unchecked
conditions will compromise the quality of life for
the population and increase the risk of ecological
disasters.

To formulate an effective strategy, a SWOT
analysis was  conducted, providing a
comprehensive  picture of the strengths,
weaknesses, opportunities, and threats faced. The
results of this analysis recommend the
implementation of a progressive strategy, also
known as a growth-oriented strategy, which
focuses on growth. This strategy is specifically
directed at optimising development resources
while also considering environmental carrying
capacity for city resilience.

In addition, this strategy also includes
important steps in providing basic infrastructure
in the organisation's area, to support the quality of
life of the community and encourage sustainable
development. In addition, this strategy
emphasises the importance of disaster mitigation
training as part of efforts to improve community
preparedness for the risk of natural disasters.
Therefore, the implementation of this strategy is
not only aimed at encouraging economic growth,
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but also ensuring resilient and sustainable
development for the entire community.

This study has certain limitations, as it does
not yet comprehensively cover all stages of urban
settlement mitigation based on environmental
carrying capacity. The focus of the analysis
remains limited to the current conditions. At the
same time, long-term mitigation planning,
including the pre-disaster, emergency response,
and post-disaster phases, has not been thoroughly
explored. In addition, limitations in field data
availability and research time have also
constrained the scope of this study. Therefore,
further research is needed to integrate all stages of
mitigation comprehensively, so that the strategies
developed can effectively enhance the resilience
of urban areas in a sustainable way.
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