
81

The Change of Mangrove In Segara Anakan Lagoon of Cilacap-Central Java (Sutrisno, B. O & S. B, Prayitno)

THE CHANGE OF MANGROVE COVERAGE IN SEGARA ANAKAN LAGOON OF

CILACAP – CENTRAL JAVA

Bagus Oktori Sutrisno1) and Slamet Budi Prayitno2)

1) Directorate of Fishing Vessels and Fishing Equipment, Directorate General of Fishing
2) Faculty of Fisheries and Marine Science, Diponegoro University

Received March 18-2013; Received in revised form September 16-2013; Accepted November 15-2013

ABSTRACT

Mangrove ecosystem play san important role in coastal area. In several region mangrove
coverage had decreased caused by various factors such as landuse change, erosion and
sedimentation. Mangrove ecosystem in Segara Anakan Lagoon had decreased and damaged as
well. The current work aimed to analyze the change of mangrove coverage in Segara Anakan
Lagoon. A remote sensing analysis was conducted to deployeight yearsof satellite imagery data
from 2002 to 2009. Analysis method included NDVI algorythm map processing which was associated
with vegetation coverage in the area of interest. The results show that mangrove coverage in
Segara Anakan Lagoon had decreased from 9,163.19 ha in 2002 to 8,433 ha in 2003, 7,764 ha in
2004, 7,252.72 ha in 2005 and 6,213.80 ha in 2006 respectvely. Further decrease occured in 2007
to 5,767.16 ha, 4,987 ha in 2008 and finally to 4,267.13 ha in 2009. Mangrove coverage is decreased
approximately 677 ha each year. This decrease might be caused by several factors such as
conversion of mangrove coverage to other utilization such as farming, housing and ponds, and
high sedimentation rate from Citanduy river. These results suggest that management of mangrove
area is needed to support coastal resources sustainability in Cilacap. Therefore, replantation and
conservation of mangrove area could be applied for management purposes.
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INTRODUCTION

Mangrove ecosystem is very important component
for coastal ecosystem resources sustainability.
According to Adi (2007), ecosystem mangrove
damage and sedimentation in SegaraAnakan Lagoon
had caused to environmental degradation. Mangrove
extent in Segara Anakan Lagoon seemed to be
depleted, that be caused by high sedimentation rate
along the lagoon. The sedimentation converted water
environment to wetlands and caused to wetlands
drying by limiting water supply to the mangrove
environment.

Meanwhile mangrove ecosystem plays a role in
the sustainability of most coastal organisms (Gunarto,
2004). Various aquatic organisms such as: fishes,
shrimps and some others depend much on mangrove
ecosystem conditions and stability. Furthermore,
mangrove ecosystem stability itself depends much
on coastal sediment dynamics that are mostly
dominated by sedimentation processes (Bouillon et
al., 2007). Sediment supply to Segara Anakan
Lagoonmostly come from Citanduy. This research
aimed to analyze the change of mangrove coverage
in Segara Anakan Lagoon.

MATERIALS AND METHODS

Analysis of mangrove coverage aimed to detect and
calculate mangrove extent change in Segara Anakan
Lagoon.Themethodusedtoanalyzethemangrovecoverage
was a remote sensing. Data required to map mangrove
coveragewasLandsatSatelliteImagery.Mangrovecoverage
mappedinthis studywas includingyearbyyearmangrove
coveragechangefor the last8years from satellite imagery
takenin2002to2009.Satellite imagerywascollected from
USGSofficialwebsite(glovis.usgs.gov) toacquireLandsat
satellite imagery for free download. Basic satellite
processingwasdoneusingERMappersoftware including
band compilation, geometric correction (registration),
radiometric correction andareacropping (Satyanarayana
et al., 2011). Digitation was done to create area of interest
mangroveandusedtocropmangrovecoveragefor further
analysis.Toanalyzemangrovecoverage,NDVIalgorythm
was used. Formulation of this algorythm is described as:

AfterNDVIanalysishadbeendone,mangrovecoverage
resulted from this analysis was then extracted using area
ofinterestofmangrovedigitizedfrompreviousprocess(Ismail
etal.,2008).Mangrovecoverageextentwasthencalculated
by a tool inArcGIS.

NDVI =
B4 − B3

B4 + B3

_________________
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RESULTS

Analysis of mangrove coverage by satellite image
mapping showed the change of mangrove coverage
each year as shown in Fig 1.

Analysis on the change of mangrove coverage in
Fig 1 showed the change of mangrove extent as well.
Statistical information concerning the extent of
mangrove of the respective year was then conducted.
Change of mangrove extent from the analysis is shown
in Fig 2.

(a) 2002 (b) 2003

(c) 2004 (d) 2005

(e) 2006 (f ) 2007

(g) 2008 (h) 2009

Figure 1. Change of mangrove coverage in SegaraAnakan Lagoon area from 2002 to 2009.

81-84



83

0

2,000

4,000

6,000

8,000

10,000

2002 2003 2004 2005 2006 2007 2008 2009

M
a

n
g

ro
v

e
E

x
te

n
t

(h
a

)

Year

Figure 2. Change of mangrove extent in Segara Anakan Lagoon from 2002 to 2009.

Calculation of mangrove extent resulted in 2002
the mangrove extent in Segara Anakan Lagoon was
9.163,19 ha decreased respectively to 8.433 ha in
2003, 7.764 ha in 2004, 7.252,72 ha in 2005 and
6.213,80 ha in 2006. Further decrease occured in 2007
to 5.767,16 ha, 4.987 ha in 2008 and finally to
4.267,13 ha in 2009. Mangrove coverage in Segara
Anakan Lagoon decreased approximately677 ha each
year. The decrease of mangrove coverage in Segara
Anakan Lagoon was followed by the decreas of lagoon
extent.According to Suryawati et al. (2011), the extent
of SegaraAnakan Lagoon in the year 2001 was 1,178
ha decreased to 800 ha in the year 2007, which
means that average decrease rate was 63 ha/yr.

DISCUSSION

This decrease was caused by the high
sedimentation rate and caused to the decrease of
mangrove extent in Segara Anakan Lagoon (Dudley,
2000). Rohmat (2005) mentioned that sediment supply
to Segara Anakan Lagoon was estimated about 6
million cubic meters per year where amillion cubic
meter was settled down. The sediment accumulated
in Segara Anakan Lagoon was then fill the lagoon
area and soon would turn into land.

Conversion of mangrove coverage to another
utilization were detected to be the most influencing
factors to mangrove coverage losts.Another utilization
of mangrove was also mentioned by Cornejo et al.
(2005) such as woods harvesting for firewood, building
material such as walls and fences.

All over the world, mangrove ecosystems are
threatened with destruction through various forms of
human pressure, in particular, extraction, pollution,
and filling (Farnsworth & Ellison, 1997). Moreover, the
species of mangroves in many geographical areas is
decreasing as a result of mangrove forest destruction
and exposure to various anthropogenic impacts
(Hamilton & Snedaker, 1984), and the worldwide range
of these forests is less than 50% of their original total
cover (Saenger et al., 1983, Spalding et al., 1997).
Overexploitation by traditional and commercial users
and degradation as a consequence of development
for other uses are also major problems of mangrove
environments (Osuna, 2000).

Mangroves in Segara Anakan Lagoon are being
losts because of vegetation clearing for agriculture,
mariculture and urban such as many other country.
Luna & Robles (2003) mentioned that several
developing countries experienced the same problems
such as in Mexico. Verdugo (1989) added that
mangrovesare also used as hanging bars for the
tobacco leavesin the drying galleries.

Mangrove has important roles in coastal
ecosystem such as for coastal protection and to
support coastal resources. To maintain this function,
mangrove ecosystem should be protected from further
degradation. Mangrove ecosystem sustainability
depends alot to upland and coastal utilization.
Mangrove management applied in some area
including: replantation and conservation.
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Mangrove decrease much affected fisheries
resources. Baran and Hambrey (1999) noted that
mangrove coverage related to secondary productivity
of fish capture which means that mangrove habitat
loss would impact to decrease or loss of fisheries
productivity. Manson et al. (2005) mentioned that the
function of mangrove ecosystem is to supply food,
protection and primary productivity. Hence, mangrove
ecosystem should be maintained to support fisheries
resources sustainability.

CONCLUSION

Mangrove coverage in SegaraAnakan Lagoon had
decreased from 9.163,19 ha to 4.267,13 ha in 2009
with decrease rate of 677 ha each year. Mangrove
coverage was decreased siginificantly, due to the high
sediment comingfrom Citanduy river. Mangrove
degradation also caused to decrease the potention
offisheries resources in Cilacap coastal and marine
area.

REFERENCES

Adi, Catur Pramono. 2007. Optimasi Penangkapan
Udang Jerbung (Penaeus merguiensi de man) di
Lepas Pantai Cilacap. Tesis. Bogor: IPB. 161 hlm.

Baran, E. & Hambrey, J. 1998. Mangrove Conservation
and Coastal Management in SoutheastAsia: What
Impact on Fishery Resources? Marine Pollution
Bulletin 37: 431–440.

Bouillon, S., J.J. Middelburg, F. Dehairs,A.V. Borges, G.
Abril, M.R. Flindt, S. Ulomi & E. Kristensen. 2007.
Importance of Intertidal Sediment Processes and
Porewater Exchange on the Water Column
Biogeochemistry in A Pristine Mangrove Creek (Ras
Dege,Tanzania).BiogeosciencesDiscuss.4:317–348.

Dudley,R.G.2000.SegaraAnakanFisheriesManagement
Plant. Cilacap: Segara Anakan Conservation and
DevelopmentProject.

Farnsworth, E. J., & A. M. Ellison. 1997. The global
conservationstatusofmangroves.Ambio.26 (6):328-
334.

Gunarto.2004.KonservasiMangroveSebagaiPendukung
SumberHayatiPerikananPantai.BalaiRisetPerikanan
BudidayaAir Payau. Jurnal Litbang Pertanian; 23 (1):
15 – 21.

Hamilton, L. S., & S. C. Snedaker. 1984. Handbook
for mangrove area management. Commission on
Ecology, IUCN, Gland, Switzerland.

Ismail, M. H., C.K.A.C.K. Othman & N. Usali. 2008.
Performance of intrinsic and soil line-based
vegetation indices tomangrove mapping in
Malaysia. Journal of Biodiversity and Ecological
Sciences 1(1): 41 – 52.

Luna, A. R. , & C. A. Berlanga Robles. 2003. Land
use, land cover changes and coastal lagoon
surface reduction associated with urban growth in
northwest Mexico. Landscape Ecology. 18:159-
171.

Manson, F.J., N.R. Loneragan, G.A. Skilleter & S.R.
Phinn. 2005. An Evaluation of the Evidence for
Linkages Between Mangroves and Fisheries: A
Synthesis of the Literature and Identification of
Research Directions. Oceanography and Marine
Biology: An Annual Review 43: 485 – 515.

Pérez Osuna, F. 2000. The environmental impact of
shrimp aquaculture: a global perspective.
Environmental Pollution. 112 :1-3.

Rohmat, Dede. 2005. Pemantapan Kelembagaan
Konservasi Tanah dan Air pada Masyarakat
Pedesaan Kawasan Hulu Menuju Kestabilan
Daerah Aliran Sungai (Pengalaman Empirik dari
Penanganan Kawasan Hulu Laguna Segara
Anakan). Jurnal Geografi GEA 5(2): 1 – 9.

Saenger, P., E. J. Hegerl, & J. D. S. Davie. 1983.
Global status of mangrove ecosystems. The
Environmentalist 3 (Supplement 3): 1-88.

Spalding,M.,F.Blasco,&C.Field.1997.WorldMangrove
Atlas. InternationalSociety forMangroveEcosystems,
Okinawa,Japan.

Satyanarayana,B.,K.A.Mohamad, I.F. Idris,M.Husain&
F.Dahdouh-Guebas. 2011.Assessment of mangrove
vegetationbased onremotesensing andground-truth
measurementsatTumpat,KelantanDelta,EastCoast
ofPeninsularMalaysia. InternationalJournalofRemote
Sensing. 32 (6): 1635 – 1650.

Suryawati, S.H., E. Soetarto, L.Adrianto &A.H. Purnomo.
2011. Identifikasi Sistem Insentif Pengelolaan
Sumberdaya di Laguna SegaraAnakan. J. Kebijakan
Sosek KP. 1(1): 45 – 61.

Verdugo,F.J.F.1989.Algunosaspectossobre laecología,
uso e importancia de los ecosistemas de manglar.
Pages 21-56 in J. de la Rosa Vélez and F. González
Farias,editors.Temasdeoceanograf&0237abiológica
en México. Universidad Autónoma de Baja California,
Ensenada, Mexico.

81-84


