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Abstract. Most of the shrimp farming areas develop without detailed planning and strategies for achieving
science-based production. The aim of this study was to develop the strategies required for optimal use of
pond areas in the coastal zone, which is scientific-based and relatively easy and inexpensive to implement.
The selection of prospective pond sites use Geographic Information System (GIS) demands some
considerations, including the suitability (1) of land physical properties, (2) of designation in spatial
patterns, (3) ownership and direction of spatial use, and also (4) in terms of community social-economy.
The GIS analysis shows the land that is highly suitable for traditional/extensive ponds represents an area
of 1,299.99 ha and for semi-intensive and intensive ponds 1,667.91 ha, and other lands covering an area
of 55,458.22 ha are marginally suitable for all technologies. Meanwhile, the carrying capacity analysis uses
water volume availability approach of the coastal area, which was able to sustain a production of 16,804.48
tons/year-1, hence the utilization for aquaculture has exceeded the land use in the spatial pattern, with the
possibility of an upsurge in output. Therefore, more effort is required to increase land productivity. The
results of Analytical Hierarchy Process (AHP) show the following as priorities of alternative strategies,
presented in the sequence: revitalization of mega-cluster in Cilebar Sub-district, rejuvenation of people's
ponds and social forestry, and development of shrimp area clusters.
Key Words: GIS analysis, AHP, carrying capacity, shrimp ponds area.

Introduction. The inception of land development in the coastal area of Karawang District
featured the creation of shrimp ponds (1987-1990) at a rate of 105.79% year -1 (Sachoemar
1994). However, a decline ensued subsequently, due to environmental problems and
disease attacks on shrimps, which resulted in losses and business failures (Komarudin
2013). Furthermore, these challenges were affiliated with uncontrolled land clearing,
including mangrove conversions, as well as the absence of area planning and irrigation
systems, where outlets and inlets are un-differentiated, and the conduction of shrimp
farming, which is not in accordance with recommended technology. Environmental
problems and disease outbreaks occurred in areas with intense advancements in shrimp
farming activities, over a period of 4-10 years (Bournazel et al 2015). Simultaneously,
environmental degradation is also influenced by other factors affecting the coastal area.
The accuracy in selecting a location is a major determinant of business success
(Widigdo 2013), because mistakes at this point causes large capital requirement, high
operational costs, low productivity and the emergence of environmental problems
(Poernomo 1992). The land suitability criteria for the aquaculture has been developed by
Widigdo (2000), Murdjani et al (2007), Mustafa (2012), Alaudin (2010), Supito et al
(2013), Mustafa et al (2014) and Farkan (2016), which differed based on the commodity
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and technology applied (Mustafa 2012). These are further grouped into: (1) minimum
conditions, comprising the absolute requirements to be fulfilled, e.g. the physical land. And
(2) optimal and ideal conditions, which is assumed to largely depend on the technological
advancements adopted.
Furthermore, the production target while cultivating in brackish waters of Karawang
District is estimated at 41,519.93 tons in 2021 (District Fisheries Services 2016). This
creates the need to intensify efforts towards achieving the objectives initiated with
representative and effective regional planning. The coastal area utilization model for the
existing shrimp farm area was compiled by Alaudin (2010), Asbar (2007), Farkan (2016),
Prasita (2007) and Prianto et al (2006), with emphasis limited to physical suitability, spatial
patterns and carrying capacity. These were specifically considered in anticipation of natural
resources as well as the propensity for environmental degradation (Soewardi 2017). This
parameter is also contemplated in predicting the extent of development (Farkan et al 2017)
and while setting production targets. Furthermore, numerous data and information is
needed, and a series of analyzes ought to be conducted to ascertain the land suitability
and carrying capacity, and this process demands substantial costs. The existing model is,
faced with adoption and implementation difficulties, hence the need to develop an
optimization strategy for aquaculture in the coastal areas. This approach is necessary in
attempts to achieve shrimp production targets through inexpensive and relatively easy
methods.
Material and Method
Time and location. This research was performed from February to September 2019, and
the location was the coastal area of Karawang District with an area of 74,578.05 ha and
consisting of nine administrative sub districts. Geographically, the study site is between
107o02’-107o40' east longitude and 5 o56'-6o34' south latitude (Central Statistics Agency
Karawang District 2019).
Data collection. Data collected were primarily obtained from interviews as well as field
observations, and secondarily from the research results, reports, and regulations/laws,
encompassing spatial plans, local and ministerial regulations, and others. Primary data i.e.
socio-economic conditions of farmers, ownership and land use were collected during
interviews and field survey. Filed survey held in order to explore the problems and aspects
studied (Sugiyono 2008).
The respondents were elected with non-probability sampling method, at least 30
persons (Roscoe 1975) from 9 coastal area sub-districts. Determination of priorities from
the intuition of 5 key persons is outlined in the AHP questionnaire.
Data analysis
Land suitability analysis. Spatial analysis using GIS was applied in the determination of
specific land suitability (Malczewski 2004; Pantjara et al 2006; Widiatmaka et al 2015).
The criteria used in terms of physical attributes were height from sea level, distance from
the coast, and land use as stated by Alauddin (2010), Murdjani et al (2007), Mustafa et al
(2014), Prianto et al (2006), and Supito et al (2013) (Table 1).
Criteria for physical and land use suitability according to the spatial pattern in the
spatial planning were estimated through weighting and scoring (weight linear
combination), followed by overlapping maps (overlays). Hardjowigeno and Widiatmaka
(2007) developed five land suitability classes, which include S1 (highly suitable), S2
(suitable), S3 (marginally suitable), N1 (currently not suitable) and N2 (permanently not
suitable).
The descriptive analysis conducted to ascertain the suitability of land ownership
status, spatial use, as well as the socio-cultural property of the community involved
interviews with farmers in the field and data from literature studies.
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Table 1
Criteria of physical land suitability for shrimp ponds

No.
A.
1.
2.

Highly
Parameter
suitable
(S1)
Extensive/traditional
Height from
0 – 2.0
sea level
(m)
Distance
130 - 300
from the
coast (m)

< 2.0; >
4.0

-

-

50 – 129;
301 –
600

< 50; >
600

-

-

Multi
farm

Paddy field

Water body

Settlements
and other
designations

< 2.0; >
4.0

-

-

< 130; >
900

-

-

Paddy field

Water body

Settlements
and other
designations

Land use

B.
1.

Semi intensive and intensive
Height from
2.0 – 2.5
2.6 – 4.0
sea level
(m)
Distance
130 - 600 601 - 900
from the
coast (m)
Land use
Pond, multi
Shrubs
farm, moor

3.

Permanent not
suitable (N2)

-

3.

2.

Pond, bush

Suitable
(S2)

Score
Marginally Currently not
suitable
suitable (N1)
(S3)

Analysis of environmental carrying capacity. The carrying capacity of the environment
within the shrimp pond area was calculated using the approach of the coastal waters
availability (Farkan 2016; Wigiani et al 2019). This required the calculation of volume,
using the formula from Widigdo and Pariwono (2003), as shown below:

Description:
V0 = the volume of sea water entering coastal waters at high tide (m 3)
h = tidal range (m)
𝞱 = the slope of the beach base (degrees)
y = the width of pond area parallel to the coastline (m)
x = the distance from the coastline (time of tide) to the location of sea water intake (m)
f times the tide

=

The waters can receive 1/100 of pond waste (Rakocy & Allison 1981), therefore:
𝑉𝑝𝑜𝑛𝑑 𝑤𝑎𝑠𝑡𝑒 (𝑚3 ) = 𝑉𝑡𝑜𝑡𝑎𝑙 /100
The pond water replacement during maintenance is 10% day -1 (Boyd & Tucker 1998),
hence the volume of waste is 10% of the total pond volume:
𝑉𝑝𝑜𝑛𝑑 𝑤𝑎𝑡𝑒𝑟 = 𝑉𝑝𝑜𝑛𝑑 𝑤𝑎𝑠𝑡𝑒 𝑥 10
The maximum area of the pond if the assumed depth is 1 m is estimated as follows
𝑉𝑝𝑜𝑛𝑑 𝑤𝑎𝑡𝑒𝑟 = 𝐿𝑝𝑜𝑛𝑑 𝑥 𝑡
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𝐿𝑝𝑜𝑛𝑑 = 𝑉𝑝𝑜𝑛𝑑 𝑤𝑎𝑡𝑒𝑟 / 𝑡
Description:
V = volume (m3 )
L = area (m2)
t = the high of water in the pond (m)
The comparison assumption of pond area projected to support facilities and infrastructure,
including channels in a pond area was 60:40, hence the total area is:
𝐿𝑝𝑜𝑛𝑑 𝑎𝑟𝑒𝑎 = 𝐿𝑝𝑜𝑛𝑑 + [𝐿𝑝𝑜𝑛𝑑 𝑥 (

40
)]
60

The assumption for sustainable pond productivity is 7.5 tons ha -1 MT-1 (Boyd & Musig
1992), hence the environmental carrying capacity (CC) is estimated as:
𝐶𝐶 = 𝐿𝑝𝑜𝑛𝑑 𝑥 7,5
The assumptions for the planting season are 2.5 times in 1 year, hence the carrying
capacity per year is projected at
= CC x 2.5
Priority analysis strategy. Strategy priorities for optimizing shrimp ponds are
determined using Analytical Hierarchy Process (AHP). This outlines a complex multifactor/criteria problem into a hierarchy, which further serves as a representation, as shown
in Figure 1.
Goal

Factor

Alternative
Strategies

Optimization of Use of Coastal Areas for Shrimp ponds in Achieving Production
Targets in Karawang Regency

Structuring the
Production Center
Area

Production facilities
aid

Revitalization of the Mega-cluster
Shrimp farm Area in Cilebar
District

Technical Assistance
and Business
Management

Business Financing
and Insurance

Revitalization of Public Ponds
through Social Forestry

Synchronization and
Enforcement of Land
Use Law

Development of Shrimp Pond
Clusters

Figure 1. Hierarchy chart of AHP analysis.

The stages
generating
calculating
consistency

of analysis using AHP include system identification, hierarchy structuring,
the pairwise comparisons of each element for the respective hierarchy,
the eigenvectors of each paired comparison matrix, and checking the
(Saaty 1993).

Results and Discussion
Land suitability for shrimp ponds in the Coastal area of Karawang District
Physical suitability. The distribution and area of the coastal area in Karawang District
along 48.22 km, is estimated to be physically suitable for traditional/extensive, and semiintensive and intensive cultivation (Table 2 and Table 3).
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Table 2
Distribution and area of fishpond (ha) with traditional/extensive technology based on
physical suitability
No.

Sub-district

1
2
3
4
5
6
7
8
9

Batujaya
Cibuaya
Cilamaya Kulon
Cilamaya Wetan
Cilebar
Pakisjaya
Pedes
Tempuran
Tirtajaya
Total

S1

S2

20.14
48.29
208.68
471.12
0.18
0.45
0.00
2.56
117.79
242.04
162.95
357.75
35.43
35.75
117.22
272.06
103.93
239.71
766.32 1.669.73

S3
6,557.03
9,088.89
6,058.38
6,798.06
5,860.82
5,787.78
5,859.89
9,095.46
9,498.06
64,604.37

N1

N2

75.34
151.96
14.90
71.85
64.71
69.41
55.32
43.91
90.07
637.47

774.00
1,746.00
698.57
693.28
385.58
378.52
606.30
852.94
755.39
6,890.58

No
Data
0.00
0.56
0.20
2.66
0.63
2.52
1.11
1.02
0.88
9.58

Total
7,474.80
11,667.22
6,772.67
7,568.40
6,671.57
6,758.92
6,593.81
10,382.62
10,688.04
7,578.05

The area of the study location ascertained to be physically suitable for cultivation with
traditional/extensive technology is 2,436.05 ha (S1 and S2).
Table 3
Distribution and area of fishpond (ha) with semi-intensive and intensive technology based
on physical suitability
No.

Sub-district

1
2
3
4
5
6
7
8
9

Batujaya
Cibuaya
Cilamaya Kulon
Cilamaya Wetan
Cilebar
Pakisjaya
Pedes
Tempuran
Tirtajaya
Total

S1

S2

S3

59.25
40.96
6,525.26
577.75
382.30
8,808.65
0.52
0.09
6,058.39
2.53
2.42
6,795.66
301.01
122.72
5,796.92
446.08
291.95
5,570.45
51.48
10.26
5,869.34
333.60
172.44
8,978.70
299.64
198.67
9,343.39
2,071.86 1,221.81 63,746.75

N1

N2

75.34
774.00
151.96 1,746.00
14.90
698.57
71.85
693.28
64.71
385.58
69.41
378.52
55.32
606.30
43.91
852.94
90.07
755.39
637.47 6,890.58

No
Data
0.00
0.56
0.20
2.66
0.63
2.52
1.11
1.02
0.88
9.58

Total
7,474.80
11,667.22
6,772.67
7,568.40
6,671.57
6,758.92
6,593.81
10,382.62
10,688.04
74,578.05

Meanwhile, the area of the study site ascertained to be physically suitable for cultivation
with semi-intensive and intensive technology was estimated at 3,293.67 ha (S1 and S2).
Suitability of land use in spatial patterns. The distribution and area of physically and
spatial patterns suitable coastline for ponds is located along 28.81 km (Figure 2 and Figure
3). Conversely, 1,299.99 ha (S1 and S2) were established for traditional/extensive
cultivation, which is reduced by 1,136.06 ha, while the N2 land area increased by 9,217.48
ha, in terms of physical suitability. Moreover, 1,667.91 ha (S1 and S2) were determined
for semi-intensive and intensive cultivation, while 55,458.22 ha were categorized as S3.
The reduced land area for S1, S2 and S3 were due to the spatial pattern designated
for protection and borders. In addition, the mangrove protected forest zones were
previously determined in Karawang regional spatial planning for the period of 2011-2031
(Regent of Karawang 2013) and strengthened by Governor of West Java (2019).
Conversely, the beach border is estimated to cover a distance of at least 100 m from the
coastline (President of Republic of Indonesia 2016).
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Figure 2. Suitability of traditional/extensive pond lands based on physical criteria in spatial
patterns.

Figure 3. Suitability of semi-intensive and intensive pond lands based on physical criteria in spatial
patterns.
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The suitability of land ownership and direction of spatial utilization. Based on
statistics, only 17.05% of the coastal lands have individual proprietorship status, as the
remaining 82.95% belong to the Perhutani (Forestry Company) (Budiyana 2005). This is
the reason why the arable land ownership and controlled by each fish farmer rang e from
0.5 ha - 8 ha, with an average of 1.81 ha, and about 50% occupy less than 1 ha,
respectively (Febrina et al 2016).
Komarudin (2013) estimated the course of spatial use in 2030 to be consistent with
the Karawang regional spatial planning (absolute consistency 6.23%), where rice fields
were predicted to be significantly converted into shrimp ponds and settlements. This was
due to the relatively higher profitability compared to other agricultural businesses.
Conversely, over 50% of the pond area is in accordance with the actual use (Komarudin
2013), although support for the implementation of regional spatial planning in future
requires the adoption of the following recommended policies: coastal border
implementation, mangrove forest rehabilitation and protection of paddy field conversion.
Social-economic compatibility of the community. The pond farmers in Karawang
District are 3,391.00 fisheries households, which apply 97.05%, 1.47%, and 1.47% of
traditional/extensive, semi-intensive, intensive cultivation techniques, respectively
(District Fisheries Services in 2018). The average productivity of extensive, semi-intensive
and intensive ponds is 2.1 tons ha-1, 5.79 tons ha-1, and 15.62 tons ha-1, respectively. The
extensive pond is a polyculture system so that the production of not only shrimp but also
fish and seaweed.
The preference for a cultivation technology and the adoption capacity is closely
related to financial conditions and capital. According to Febrina et al (2016), 22.22% of
farmers in South Pusakajaya Village use personal capital, while the largest source of
business funding is acquired through loans. In contrast, the Northern region obtains
83.33% of finance individually and 16.67% otherwise.
The business revenues in the household income structure of farmers is a determinant
of effort intensity and time expended. Furthermore, 85.95% of the people living in the
coastline, and attaining the fulfillment of daily needs are indigenous, while only about
14.05% are migrants (Budiyana 2005).
Environmental carrying capacity, utilization level of Karawang Regency coastline
for aquaculture, and the potential for development. The Cilamaya waters bottom
slope is 0.76% (Triatmodjo 2008; Yuwono & Sidad 2017), and this area experiences tides
twice a day (Yuwono & Sidad 2017), measuring an average height of 0.87 m. The volume
of coastal waters available in the Karawang Regency is estimated at 74,686,578.10 m 3,
while the acceptable effluent volume is 1/100 (Rakocy & Allison 1981), i.e., 746,865.78 m 3
or 10% of the pond, which is discharged during water replacement (Boyd & Tucker 1998).
The source of fresh water was two large rivers (Citarum and Cilamaya), and also three
technical irrigation systems, comprising of the North, Central, and West Tarum Main
Channel. Moreover, the aquatic Environmental Quality Index in Sungai Tegal village is
categorized as medium qualification (58.71-67.78), hence the tendency for use in
aquaculture activities (Suriadarma 2011).
The total pond water volume of about 7,468,657.81 m 3 is contained in a maximum
area of 7,468,657.81 m2 or 746.87 ha, assuming the average depth is 1 m. In addition,
the sustainability of pond productivity was projected at 7.5 tons ha-1 (Boyd & Musig 1992),
which is estimated to accommodate a maximum yield of 5,601.53 tons in each planting
season or 16,804.59 tons year -1. This increase in intensive and semi-intensive cultivation
activities are according to the 2021 target of 12,360.48 tons, which is attainable, assuming
the proportional output of each technology is similar through the years.
The total fishpond areas in the coastline is currently 14,411.30 ha, which features
1,440.00 ha for intensive and semi-intensive and 12,971.30 ha for traditional/extensive
cultivation. The yield of 2.15 tons ha-1 (comprising mainly of fish and seaweed), 5.79 tons
ha-1, and 15.62 tons ha-1, were respectively obtained using traditional/extensive, semiintensive, and intensive cultivation (District Fisheries Services in 2018). In addition, the
use of traditional ponds has exceeded the benchmark of S1 and S2, hence the need to
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increase productivity, especially for non-shrimp commodities, including fish and seaweed.
References to application of 9,970 ha in brackish water cultivation show the development
of 8,302.09 ha for ponds, which is in the S3 category.
The coastal water dynamics is projected to be a limiting factor in the development of
shrimp ponds area in the future. Moreover, shrimp farming and other activities are known
to influence the coastline and pond water properties, hence the need to implement Best
Management Practices (BMPs), which is expected to minimize the environmental impacts
(Boyd 2003). In addition, poor quality is indicated by an increase in turbidity, and also
elevated concentrations of ammonia, nitrates, nitrites and sulfides, which trigger
phytoplankton blooming in the rainy season (Aliah 2013).
Strategies to optimize the use of coastal areas for aquaculture and actualize the
production targets in Karawang Regency. The results of AHP showed that the following
criteria were considered while choosing alternative strategies: arrangement of the
production area, synchronization and enforcement of land use regulations, support for
facilities, technical and business management assistance, as well as financing and business
guarantees, which respectively weighed 0.513, 0.261, 0.097, 0.064 and 0.043. However,
the alternative sequence of strategies required to optimize the income of aquaculture in
the coastline include: (1) revitalization of mega-cluster in Cilebar Sub-district; (2)
rejuvenation of people's ponds and social forestry; as well as (3) development of shrimp
pond clusters, which respectively weighed an average of 0.302, 0.258 and 0.227.
Revitalization of mega-cluster in Cilebar Sub district. Cilebar mega cluster is an area
in Karawang, which once produced tiger shrimp on a semi-intensive cultivation scale and
featuring an average output of 1.8-3.8 tons ha-1/cycle-1 (Widigdo & Soewardi 1999). The
initial design of this shrimp pond area was in accordance with the commodities and
technology applied, which was also supported by the topographical arrangement,
availability of infrastructure, and accessibility to the area, in terms of irrigation systems,
jetties for the supply of clean sea water, electricity and road networks. In addition, the
management of each area is integrated with the partnership model, and the social problems
reported from the year 1998 have led to sub-optimal utilization. These challenges were
identified from discussion and interview, and further ascertained to include: (1) partial and
sporadically management of each farmer and business actor, (2) the fact that white shrimp
(Litopenaeus vannamei) was the most developed commodity for intensive cultivation, when
the existing construction is suitable for giant tiger shrimp (Penaues monodon) on a semi
intensive scale. There is also a need for re-construction, due to siltation and damage at the
inlet and outlet channels, and also to pond structure. Furthermore, some reports show the
presence of jetty mutilation, limited number and quality of sea and fresh water supply, as
well as an increase in the intensity of shrimp disease attacks, and land ownership status.
The Cilebar mega cluster area is in accordance with the spatial use designation of the
Karawang District regional spatial planning. However, proper functioning demands the
conduction of repairs and maintenance on existing infrastructure, as well as the need for
integrated management. The applicable alternative models for area management include
partnerships, as seen in nucleus-plasma, corporate farming, cluster cultivation and area
management in each unit. Therefore, more effort is needed to identify alternative sources
of fresh water besides the Ciwadas River flow, resulting from the propensity for industrial,
urban, agricultural and residential activities-based pollution. Conversely, wellbore was the
source of fresh water widely used by intensive farmers in the Cilebar mega cluster area.
Rejuvenation of people's farms and social forestry. Figure 2 shows the
traditional/extensive pond area located on S1 and S2 lands, and production optimization
requires proper arrangement and management according to the recommended irrigation
systems and technologies. In addition, the traditional cultivation of sylvofisheries (mina
wana) in the Perhutani Company pond model ensures the maintenance of forest functions.
The proportion of mangrove stands compared to the suggested sylvofisheries pond
water area is 60%:40% (Amrial et al 2015), and this aquaculture activity contribute higher
total household income to the farmers (Budiman et al 2016). The management and
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utilization of mangrove forests is generally regulated by the President of Republic of
Indonesia (2012a; 2012b), while the forest utilization for community welfare is controlled
by the Ministry of Environment and Forestry (2016).
Other traditional ponds require improvements to semi-intensive and intensive
cultivation. This process demands a series of empowerment activities, which include
capacity building, through the modification of mindset, technical and management skills,
as well as capital reinforcement. Conversely, demonstration farm (Demfarm) is assumed
to be effective in changing an individuals’ mindset, which is in accordance with the
recommended technology (Rahman 2015). Also, some government programs have the
capacity to stimulate business development, through insurance and land certification for
fish farmers.
The diligent enforcement of rules and the provision of clear and firm sanctions for
violators is expected to effectively restore and maintain the function of mangroves on the
Karawang coastline (Lovapinka et al 2014). These approaches play a role in regulating
climate control (Chen et al 2016; Rahman et al 2017), despite the intense damage to the
ecosystems (Macintosh & Ashton 2002) through carbon deposits (Bianchi et al 2013; Hilmi
et al 2017; Kauffman et al 2014; Liu et al 2014; Siikamäki et al 2013) and CO2 absorption.
The development of shrimp pond clusters. Shrimp pond cluster is a cultivation area
for business management, which measures about 10 Ha each. Furthermore, risk
management strategies during farming against disease attacks, limited access to forest
utilization rights, capital availability and price dynamics from market uncertainty are
carried out through a collaborative approach (Ha et al 2013). Therefore, product quality
and productivity improvement are obtainable by upgrading the applied technology,
minimizing the environmental impacts, and harmonizing the relationships between the
businesses in the market chain (Umesh et al 2010).
The development plans for shrimp pond cluster are initiated with the determination
and selection of a location, which is performed in accordance with the land suitability.
Furthermore, it is also necessary to attain the detailed criteria and parameters, including
the optimal and ideal requirements for commodities and technology. This phase is follo wed
by the site arrangement, involving the use of detailed engineering design (DED) to possibly
attain synergism between the shrimp pond clusters and the processing industries. Also,
proper planning of the eco-industrial cluster model is required to streamline the value
chain, minimize waste and simultaneously generate by-products in the form of low-level
tropic commodities (Anh et al 2011).
Conclusions. The Karawang District coastal area is characterized by a physically suitable
land spatial pattern measuring 1,299.99 ha and 1,667.91 ha (S1 and S2), respectively for
the development of ponds for traditional/extensive, and semi-intensive and intensive
cultivation. Based on the assumptions of shrimp pond sustainable productivity, these
coastal waters have the capacity to accommodate 16,804.48 tons of production year -1.
Furthermore, land suitability, environmental support and utilization level ought to be
evaluated before applying semi-intensive and intensive cultivation to achieve targets. This
goal is also achievable in traditional ponds, due to the wide application dynamics in the
broad area of suitable lands. This is attainable by encouraging the production of non-shrimp
commodities, including seaweed and fish.
Therefore, fishponds in the coastal area are optimally utility by adopting the following
strategies sequentially: (1) Mega-cluster revitalization of the former people's main ponds
in Cilebar District; (2) People's ponds rejuvenation and social forestry; and (3)
development of shrimp pond clusters.
Acknowledgements. This research and publication were funded by the Education Center
Scholarship - BRSDMKP, Ministry of Marine Affairs and Fisheries.

AACL Bioflux, 2020, Volume 13, Issue 5.
http://www.bioflux.com.ro/aacl

2765

References
Alauddin M. H. R., 2010 [Optimization of utilization of the coastal area based on carrying
capacity for the development of shrimp pond culture in the Sub district of Mangara
Bombang Takalar District-South Sulawesi]. Doctor Dissertation, Bogor Agricultural
University. 319 pp [in Indonesian].
Aliah R. S., 2013 [Evaluate the environmental conditions of the Karawang North Coast
waters to support the development of aquaculture]. Jurnal Teknologi Lingkungan
14(2):67-73 [in Indonesian].
Amrial Y., Effendi H., Damar A., 2015 [Silvofishery-based mangrove ecosystem
management in Cibuaya District, Karawang District]. Jurnal Kebijakan Sosial Ekonomi
Kelautan dan Perikanan 5(1):59-70 [in Indonesian].
Anh P. T., Dieu T. T. M., Mol A. P. J., Kroeze C., Bush S. R., 2011 Towards eco-agro
industrial clusters in aquatic production: the case of shrimp processing industry in
Vietnam. Journal of Cleaner Production 19:2017-2118.
Asbar, 2007 [Optimizing the use of coastal areas for developing sustainable aquaculture in
Sinjai District, South Sulawesi]. Doctor Dissertation, Bogor Agricultural University.
197 pp [in Indonesian].
Bianchi T. S., Allison M. A., Zhao J., Li X., Comeaux R. S., Feagin R. A., Kulawardhana R.
W., 2013 Historical reconstruction of mangrove expansion in the Gulf of Mexico:
Linking climate change with carbon sequestration in coastal wetlands. Estuarine,
Coastal and Shelf Science 119:7-16.
Bournazel J., Kumara M. P., Jayatissa L. P., Viergever K., Morel V., Huxham M., 2015 The
impacts of shrimp farming on land-use and carbon storage around Puttalam lagoon,
Sri Lanka. Ocean Coastal Management 113:18–28.
Boyd C. E., 2003 Guideline for aquaculture effluent management at the farm-level.
Aquaculture 226:101-112.
Boyd C. E., Musig Y., 1992 Shrimp pond effluents. Proceedings Special Session on Shrimp
Farming. Wyban JA.ed. Baton Rouge, LA: World Aquaculture Society. p.166 -181.
Boyd C. E., Tucker C. S., 1998 Pond aquaculture water quality management. Springer
Science+Business Media. New York. 711 pp.
BPS (Badan Pusat Stastik) Kabupaten Karawang, 2019 [Statistics of Karawang District
2019]. Badan Pusat Statistik Kabupaten Karawang. 35 pp [in Indonesian].
Budiyana A., 2005 [Economic valuation of mangrove ecosystems in various sylvofisheries
ponds on state and owned land status: Case study in Karawang - West Java. Master
thesis, Bogor Agricultural University. 161 pp [in Indonesian].
Budiman I., Hartini K. S., Purwoko A., 2016 [Financial Analysis of Silvofishery and Non
Silvofishery Ponds as well as the Contribution of Pond Business to Household
Income]. Peronema Forestry Science Journal 5 (1):94-100 [in Indonesian].
Chen G., Chen B., Yu D., Tam N. F. Y., Ye Y., Chen S., 2016 Soil greenhouse gas emissions
reduce the contribution of mangrove plants to the atmospheric cooling effect.
Environmental Research Letter 11:1–10.
District Fisheries Services (Dinas Perikanan), 2016 [Strategic Plan (Renstra) for 2016 –
2021]. Pemerintah Kabupaten Karawang. 57 pp [in Indonesian].
District Fisheries Services (Dinas Perikanan), 2018 [Statistics of Aquaculture in Karawang
District]. Pemerintah Kabupaten Karawang [in Indonesian].
Farkan M., 2016 [Model of management of sustainable shrimp farming areas on the Coast
of Banten Bay]. Doctor Dissertation, Bogor Agricultural University. 207 pp [in
Indonesian].
Farkan M., Setyanto D. D., Widjaja R. S., Kholil, Widiatmaka., 2017 Assessment area
development of sustainable shrimp culture ponds (case study the gulf coast Banten.
IOP Conference Series: Earth and Environmental Science 54 (2017) 0112077.
Febrina L., Suryana A. A. H., Riyantini I., 2016 [Optimization analysis of production factors
and business income of tiger shrimp farming in Cilebar Sub district, Karawang
District]. Jurnal Perikanan Kelautan VII(2):129-139 [in Indonesian].

AACL Bioflux, 2020, Volume 13, Issue 5.
http://www.bioflux.com.ro/aacl

2766

Governor of West Java, 2019 [The West Java Local Regulation Number 5 of 2019
concerning zonation plan for coastal areas and Small Islands, West Java Province
2019-2039]. 156 pp [in Indonesian].
Ha T. T. P., Dijk H. V., Bosma R., Sinh L. X., 2013 Livelihood Probilities and pathways of
shrimp farmers in the Mekong Delta, Vietnam. Aquaculture Economic and
Management 17:1-30.
Hardjowigeno S., Widiatmaka, 2007 [Evaluation of land suitability and land use planning.
Jogjakarta]. Gadjah Mada University Press [in Indonesian].
Hilmi E., Parengrengi, Vikaliana R., Kusmana C., Iskandar, Sari L. K., Setijanto, 2017 The
carbon conservation of mangrove ecosystem applied REDD program. Regional
Studies in Marine Science 16:152–161.
Kauffman J. B., Heider C., Norflok J., Payton F., 2014 Carbon stocks of intact mangroves
and carbon emissions arising from their conversion in the Dominican Republic
Ecological Society of America Carbon stocks of intact mangroves and carbon
emissions arising from their conversion in the Dominican Republic. Ecological
Application 24:518–527.
Komarudin R. A., 2013 [Model of change in coastal land use to support spatial planning in
Karawang District]. Master thesis, Bogor Agricultural University. 83 pp [in
Indonesian].
Liu H., Ren H., Hui D., Wang W., Liao B., Cao Q., 2014 Carbon stocks and potential carbon
storage in the mangrove forests of China. Journal Environmental Management
133:86–93.
Lovapinka C., Fauzi A., Bahtiar R., 2014 [Economic valuation of the conversion of the
function of mangrove land for fish farming in Tambaksumur Village, Karawang, West
Java]. Bonoworo Wetlands 4(1):58-69 [in Indonesian].
Macintosh D. J., Ashton E., 2002 Biodiversity: a study in the Ranong Mangrove Ecosystem,
Thailand. Estuarine, Coastal and Shelf Science 55:331-345.
Malczewski J., 2004 GIS-based land-use suitability analysis: a critical overview. Progress
in Planning 62:3-65.
Ministry of Environment and Forestry, 2016 [The Indonesian Ministry of Environment and
Forestry Regulation Number: P.83/MENLH/SETJEN/KUM.1/10/2016, concerning
social forestry]. 44 pp [in Indonesian].
Murdjani M., Zaenal A., Darmawan A., Ujang K., Abidin N., Adi S., Arief T., Kade A., Maskur
M., Erik S., Supito, Syarul L., 2007 [Implementation of the Best Management
Practices (BMP) in intensive shrimp cultivation (Penaeus monodon F)]. Balai besar
Pengembangan Budidaya Air Payau, Jepara [in Indonesian].
Mustafa A., 2012 [Land suitability criteria for various commodities in the farm]. Media
Akuakultur 7 (2):108-118 [in Indonesian].
Mustafa A., Hasnawi, Admi A., Abbas S., Syamsu A. A., 2014 [Characteristics, suitability,
and management of land for cultivation in ponds in Pohuwato District, Gorontalo
Province]. Jurnal Riset Akuakultur 9(1) [in Indonesian].
Pantjara B., Alimin, Mangampa M., Pongsapan D., Utojo, 2006 [Suitability and
management of farm aquaculture land in Kota Baru District, South Kalimantan].
Jurnal Riset Akuakultur 1(1):131 [in Indonesian].
Poernomo A., 1992 [Selection of environmentally friendly shrimp pond locations]. Pusat
Penelitian dan Pengembangan Perikanan, Jakarta. pp 40 [in Indonesian].
Prasita V. D., 2007 [Analysis of the carrying capacity of the environment and optimizing
the use of coastal areas for aquaculture in Gresik District]. Doctor Dissertation, Bogor
Agricultural University. 163 pp [in Indonesian].
President of Republic of Indonesia, 2012a [The Indonesian President Decree Number 73 of
2012 concerning a national strategy for mangrove ecosystem management]. 14 pp
[in Indonesian].
President of Republic of Indonesia, 2012b [The Indonesian President Decree Number 121
of 2012 concerning rehabilitation of coastal areas and Small Islands]. 14 pp [in
Indonesian].
President of Republic of Indonesia, 2016 [The Indonesian President Decree Number 51 of
2016 concerning coastal boundaries]. 21 pp [in Indonesian].

AACL Bioflux, 2020, Volume 13, Issue 5.
http://www.bioflux.com.ro/aacl

2767

Prianto E., Purwanto J., Subandar A., 2006 [The allocation of the utilization of the coastal
area of Dumai City for the development of shrimp ponds through the application of
Geographic Information Systems]. Jurnal Riset Akuakultur 1(3):349-358 [in
Indonesian].
Rahman S., 2015 [Study the effectiveness of the implementation of the shrimp pond
demonstration farm program in Subang District]. Master thesis, Bogor Agricultural
University. 41 pp [in Indonesian].
Rahman, Effendi H., Rusmana I., 2017 [Stock estimation and carbon absorption at
Mangroves in Tallo River, Makassar]. Jurnal Ilmu Kehutan II:19–28 [in Indonesian].
Rakocy, Allison, 1981 Evaluation of a closed recirculating systems for the culture of tilapia
aquatic macrophytes. Proceedings of the bio-engineering symposium for fish culture.
Bethesda, Md. Fish Culture Section, American Fisheries Society. p. 296-307.
Regent of Karawang, 2013 [The Karawang Local Regulation Number 2 of 2013 concerning
Karawang District regional spatial planning, 2011 – 2031]. 287 pp [in Indonesian].
Roscoe J. T., 1975 Fundamental research statistics for the behavioral sciences (2nd ed.).
Holt, Rinehart and Winston. New York USA. 483 pp.
Saaty T. L., 1993 [Decision making for leaders, an analytic hierarchy process for decision
making in complex situations]. Pustaka binama pressindo 100 pp [in Indonesian].
Sachoemar S. I., 1994 [Monitoring of coastal ecosystem conditions by analyzing Landsat
imagery and field case study data from the Karawang coastal area]. Master thesis,
Bogor Agricultural University [in Indonesian].
Siikamäki J., Sanchirico J. N., Jardine S., McLaughlin D., Morris D., 2013 Blue Carbon:
Coastal Ecosystems, Their Carbon Storage, and Potential for Reducing Emissions.
Environment: Science and Policy for Sustainable Development 55:14–29.
Soewardi K., 2017 [Sustainable management of water resources for sustainable
community welfare: concepts and implementation]. Orasi Ilmiah Guru Besar. IPB
University. Bogor [in Indonesian].
Sugiyono, 2008 [Qualitative quantitative research methods and R&D (edisi pertama)].
Alfabeta. Bandung [in Indonesian].
Supito, Darmawan A., Arief T., Erik S., Iwan S., 2013 [Simple shrimp cultivation techniques
through the application of BMP (Best Management Practices)]. Balai Besar
Pengembangan Bdudaya Air Payau. Jepara [in Indonesian].
Suriadarma A., 2011 [The impact of several physical chemical factor parameters on the
quality of the marine environment in the Karawang District - West Java]. Riset
Geologi dan Pertambangan 21(2):21-36 [in Indonesian].
Triatmodjo, Bambang, 2008 [Coastal engineering]. Beta Offset, Yogyakarta. 397 p [in
Indonesian].
Umesh N. R., Mohan A. B. C., Ravibau G., Padiyar P. A., Philips M. J., Mohan C. V., Bhat B.
V., 2010 Shrimp Farmers in India: Empowering Small-Scale Farmers through a
Cluster-Based Approach in Success Stories in Asian Aquaculture De Silva S and Davy
F B (Eds). Springer Dordrecht Heidelberg London New York. 207 pp.
Widiatmaka, Ambarwulan W., Purwanto M. J., Setiawan Y., Effendi H., 2015 [Carrying
capacity of the environment based on land capability in Tuban, East Java]. Journal
manusia dan lingkungan 22(2):247-259 [in Indonesian].
Widigdo B., 2000 [Standardization of eco-biological criteria is needed to determine the
"Natural Potential" of coastal areas for shrimp farming]. Prosiding Pelatihan Untuk
Pelatih Pengelolaan Wilayah Pesisir Terpadu. PKSPL-IPB. Bogor, 21- 26 Februari 2000
[in Indonesian].
Widigdo B., 2013 [Shrimp farming with biocrete technology]. Penerbit Buku Kompas.
Jakarta. 101 p [in Indonesian].
Widigdo B., Pariwono J., 2003 [Water carrying capacity in West Java Pantura for shrimp
farming (Case Study in Subang District, Jakarta Bay and Serang)]. Jurnal Ilmu-ilmu
Perairan dan Perikanan Indonesia 1:10-17 [in Indonesian].
Widigdo B., Soewardi K., 1999 [Feasibility of ponds in the TIR-Karawang pilot project for
tiger shrimp culture in relation to heavy metal content and pesticides]. Jurnal Pesisir
dan Lautan 2(3):17-26 [in Indonesian].

AACL Bioflux, 2020, Volume 13, Issue 5.
http://www.bioflux.com.ro/aacl

2768

Wigiani D. P., Widigdo B., Soewardi K., Taryono, Rahmadya A., 2019 The vannamei prawn’s
aquaculture based coastal carrying capacity in the coast areas of Indramayu.
Aquacultura Indonesiana 20(2):53-60.
Yuwono, Sidad B. F., 2017 [The study of the construction of the Cilamaya port is reviewed
from a technical aspect]. Geoid 1(2):173-180 [in Indonesian].

Received: 15 May 2020. Accepted: 1 July 2020. Published online: 15 October 2020.
Authors:
Muhammad Rifqi, Doctoral program in Coastal and Marine Resources Management, Graduated School IPB
University, Darmaga Bogor, 16680, Indonesia, e-mail: rifqi_muhammad1975@apps.ipb.ac.id
Bambang Widigdo, Department of Aquatic Resources Management, IPB University, Darmaga Bogor, 16680,
Indonesia, e-mail: bbg_widigdo@yahoo.co.id
Ali Mashar, Department of Aquatic Resources Management, IPB University, Darmaga Bogor, 16680, Indonesia ,
e-mail: alimashar75@gmail.com
Fitrina Nazar, 4Jakarta Technical University of Fisheries, Pasar Minggu, South Jakarta 12520, Indonesia , email:
fitrina.rifqi@gmail.com
Yusli Wardiatno, Department of Aquatic Resources Management, IPB University, Darmaga Bogor, 16680,
Indonesia, e-mail: yusli@ipb.ac.id
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source
are credited.
How to cite this article:
Rifqi M., Widigdo B., Mashar A., Nazar F., Wardiatno Y., 2020 Strategy to gain the target of shrimp production
on Karawang District coastal area. AACL Bioflux 13(5):2757-2769.

AACL Bioflux, 2020, Volume 13, Issue 5.
http://www.bioflux.com.ro/aacl

2769

