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Abstract. Ecologically, the mangrove forest is a feeding and nursery ground for around 60% of
fish that live in coastal fisheries: and economically, the mangrove forest is an important fishery
area. The study aims to analyze the area and condition of vegetation from mangrove planting in
the Wallacea Region. Bone Bay. South Sulawesi, namely in Sinjai District from 1999 to 2018,
and from 2009 to 2018, The mangrove area was obtained from the processing of Landsat 7
satellite images ETM + in 1999 and 2009, as well as Landsat 8 OLI in 2018, The field survey
was conducted on December 2018 to check changes in the area of mangrove distribution. and
measure tree density and closure of mangrove canopies, There were three classifications of the
mangrove distribution in mangrove plantation area. namely: (1) increasing mangrove areas
with an additional of 25 to 145 Ha, (2) decreasing mangrove area with reduction 12 to 80 Ha:
and (3) constant mangrove arcas with an arca of 74 10 249 ha. The condition of mangroves in
District Sinjai Utara was relatively good and very dense, with a density of 0.29 trees per m2
and a canopy closure of 73.5%. Whercas in District East Sinjai, mangrove conditions are
included in the good category with 0,42 trees per m2 and 79.8% canopy closure. Five species
were found namely Avicennia alba. Avicennia Officinalis. Nypa fruticans, Rhizophora
mucronata, and Rhizophora stylosa mangrove species. Mangrove density ranges between 450
and 7000 trees /Ha. The lowest density was found at Station 11 with the category of rarely.
while the highest density was found at Station 9 with the category of very dense.

B Introduction
Mangroves are a group of trees and bushes that grow in intertidal areas along the coastline of sub-
tropical and tropical regions [1.2]. The term mangrove is often also used to describe plants in the
mangrove ecosystem. Various animals and organisms live in the mangrove ecosystem so that the
mafrove ecosystem is a unique ccosystem [3.4],

Indonesia has the largest mangrove ecosystem in the world and has the highest biodiversity.
In 2015, Indonesia had an arca of 3 489,141 hectares of manffove forests spread over 95,181 km
of coastal areas. The area of Indonesia's mangrove forests is equivalent to 23% of the world's
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mangrove ecosystem (16,530,000 Ha). Of the mangrove area in Indonesia, 1,671,141 Ha is in
good condition, while the remaining area of 1.818.000 Ha is in damaged condition [5[§

In South Sulawesi. in 1982, mangrove forests reached 66,000 hectares. In 1993, the area ol
mangrove forests in@puth Sulawesi increased by around 104,030 hectares (57.6%). In 1994, the
rate of exploitation of mangrove foresf@in South Sulawesi was around 75% or around 78 022
hectares. The exploitation does not pay attention to environmental sustainability and the
ecological condition of mangrove forests [6]. Of the 78,022 hectares exploited. around 40,000
hectares or 38% were turned into ponds, while around 38.022 hectares (37%) were used for
purposes such as industf}l materials. fuelwood. and other activities [7.8]. In Indonesia's
mangrove forests, there are 89 species of trees, five species of palm, 19 species of climbing plants, 44
types of soil herbs, 44 types of epiphytes, and one species of fern. Among these types. there are true
mangroves and associated mangroves. which are plants around the maffffove ecosystem [9].

Mangroves are part of the bioffffersity on carth. The benefits of mangroves for life and the

environment are numerous, Some of the benefits of mangroves have to human life ccosystem the
provision of goods. and services such as wood for buildings. medicines. livelihoods for residents
around the mangrove forest [10-12]. Another benefit of mangrove forests is protecting coastal areas
from abrasion. In addition to the benefits of human life is a role as a home and ecosystem for some
aniffflls and organisms that live in it [3].
g[} Mangroves are one of the three important ecosystems in tropical waters. Ecologically, the
mangrove torest is a feeding and nursery ground for around 60% of fish that live in coastal fisheries.
Economically. the mangrove forest is an important fishery arca [6]. The large contribution of
mangrove forests 1o coastal ecosystems and food security has encouraged various parties to plant
mangroves [ 13.14]. one of which is planting mangroves in East and West Sinjai Districts | [ggi6]. The
condition of mangrove forests resulting from plantations has not yet been carried out. The study aims
o analyze the area and condition of vegetation from mangrove planting in the Wallacea Region. Bone
Bay. South Sulawesi. namely in Sinjai District from 1999 to 2018, and from 2009 10 2018,

B Materials and Methods

This research was conducted in October 2018 to March 2019 in Sinjai Regency. The tools used are
GPS Roll meter, transect quadrant of 10x10 meters. stationery, mangrove identification book. and
camera. The equipment used for processing satellite images is computer, ENVI software for analyzing
satellite images (Figure [A). Arcgis 10.3 software for processing and map analysis. ImageJ software
for processing canopy closure images. The material used is Landsat 7 ETM satellite image + path 116
rows 64 acquisition 20 September 1999, 23 March 2009, 24 April 2009, and Landsat 8 OLI / TIRS
image 116 116 64 acquisition path 18 October 2018 and Sinjai Regency Administration map

2.1. Research procedure

The study consisted of 3 stages. namely: (1) the study site study aimed at knowing the initial
description of the research location. In this location study. data and geographical conditions of the area
are collected: (2) Satellite imagery processing in the form of Landsat 7 and 8 satellite images which
are translated through: (i) atmospheric correction: (ii) gap-filling; (iii) image cropping: (iv)
compilation of image composites: (v) classification: (vi) vegetation index: (vii) accuracy of
classification test results; and (viii) reclassification: and (3) ground check (Figure 1B). The field
survey was conducted to compare the results of the interpretation of satellite imagery with the actual
conditions on the ground and to determine changes in objects (distribution of mangroves) that
occurred in the field. The mangrove distribution pattern survey was carried out at 40 points. and the
mangrove ecological survey was carried out at 32 points spread over 12 stations (Figure 1C).

The parameters measured during the field survey were: (1) mangrove density measured using the
10x 10 m2 plot method. In the sample plots, mangrove species were identified. measuring the height of
the adult breast height (1.3 meters) for the tree category with a trunk circumference above 16 cm and
the sapling category with a trunk circumference below 16 cm: (2) identification of mangrove species
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using the mangrove identification book [9]: for mangrove species whose names cannot yet be
identified., a photo is taken of the roots, leaf stems and fruit for identification with the help of relevant
mangrove experts: (3) measuring the percentage of canopy cover using the hemispherical photograph
Dicthod: This method uses a camera for shooting with the position f the camera lens aligned with the
height of the chest perpendicular to the sky where the sample plot is divided into 4 small plots
measuring 5x5 meters, so that in a 10x10 meter plot 4 shots are taken 4 times.

Bone Bay
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Figure 1. Research locations in the coastal areas of North Sinjai District and East Sinjai District of
Sinjai Regency. A: satellite imagery. B: ground check position, C: station of mangrove
forest observation.

2.2, Data analysis

2.2.1. Species densiry. Species density (Di) is calculated based on the equation: Di = '—;i. where ni is
the total number individuals to-i, and A is the total area of the sampling area (m2) (Bengen 2000, in
Agustini etal., 2016).

2.2.2. Analvsis of the percentage of Wlngrove canopy cover. The results of mangrove canopy cover
photography were processed using Image J. The concept of this analysis is the separation of sky pixels
and vegetation cover so that the percentage of mangrove vegetation pixels can be calculated in binary
image analysis [16]. The percentage of Mangrove Canopy Cover (CM) is calculated using the

equation: CM = (%) x 100%. where P255 is 10.845.715 pixels (for example). and SP is 12.000.000

ixels (if the camera has a 12-megapixel resolution).
p £

2.2.3. Analvsis of determining mangrove conditions. The condition of mangroves was analyzed using
data on the density and cover of mangroves. Based on thi[fata, it can be seen the condition of
mangrove density by referring to the Decree of the Minister of Environment No. 201 of 2004 (Table
1).

Table 1, Criteria for determining the level of cover and density of mangroves.

I ;|

- Criteria~ Cover(%) _ Density (tree/Ha) -
GEad very dense >75 -] 1500
Dense > 50-<75 >1000 - <1500
Damaged Rarely <50 < 1000
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2.24. Analvsis of mangrove distribution

The method used in analyzing the distribution of mangroves is the overlay union method. so that
changes in mangrove cover can be seen from the processed image. The overlay process is carried out
by combining the results of the classification of acquisition images from 1999 to 2018 and from 2009
to 2018, The results of the overlay image then form a change in the distribution pattern of mangrove
vegetation.

3. Results

3.1, Mangrove distribution area

The dynamics of the distribution of mangroves in the Coastal District of Sinjai are marked by the
addition of certain arcas, and the reduction in other arcas (Figures 2 and 3). From 1999 to 2018 in the
Lappa Sub-district. the total area of mangrove addition was 145.7 Ha to the coastal area. but in the
same year, there was a decrease of 96.0 Ha in the area near the settlement. The area of mangrove that
did not change was 168.3 hectares. Whereas in 2009 to 2018, the total area of mangrove addition was
140.7 Ha to the coastal area, but in the same year, there was a decrease of 45.0 Ha in the area near the
settlement. The mangrove area that did not change was 249.1 Ha (Figure 2A).
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Figure 2. Results of image processing of mangrove distribution patterns in coastal areas in Lappa Sub-
district (A), Samataring Sub-district (B), Tongke-Tongke Sub-district (C), Panaikang Sub-
district (D). Sinjai Regency.

FFrom 1999 to 2018 in Samataring Sub-district. the total area of mangrove addition was 77.3 Ha to
the coastal area. but in the same year, there was a decrease of 80.0 Ha in the arca near the settlement.
The mangrove area that has not changed is 96.2 Ha. Whereas in 2009 to 2018, the total area of
mangrove addition was 25.3 Ha to the coastal area. but in the same year, there was a decrease of 29.0
Ha in the arca near the settlement. The mangrove arca that did not change was 184 8 Ha (Figure 2B).

In 1999 to 2018 in Tongke-Tongke. the total area of mangrove addition was 121.0 Ha to the coastal
area, but in the same year, there was a decrease of 16.0 Ha in the area near the settlement. Mangrove
arca that has not changed is an area of 136.0 Ha. While in 2009 to 2018, the total area of mangrove
addition was 125.0 Ha to the coastal arca. but in the same vyear. there was a decrease of 14.0 Ha in the
area near the settlement. The mangrove arca that did not change was 167.1 hectares (Figure 2C).
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In 1999 to 2018 in the Panaikan Sub-district. the arca of mangrove addition was 40.0 Ha to the
coastal area. but in the same year. there was a decrease of 12.0 Ha in the area near the scttlement. The
area of mangrove that did not change was 58.7 hectares. Whereas in 2009 to 2018, the total area of
mangrove addition was 35.0 Ha to the coastal area, but in the same year. there was a decrease of 32.0
Ha in the area near the settlement. The mangrove area that did not change was 74.1 hectares (Figure
2D).

3.2, Mangrove condition

During the study, five species were found. namely Avicennia alba, Avicennia Officinalis, Nypa
truticans, Rhizophora mucronata. and Rhizophora stylosa mangrove species (Table 2).

Table 2. Mangrove species found at 12 observation stations.

Station __Caondl - - Family Species
S E ;

| 5.12046  120.28731  Rhizoporaceae Rhizophora mucronata

2 5.12385 120.28352  Rhizoporaceae Rhizophora mucronata

3 5.12635 120.28192  Rhizoporaceae Rhizophora mucronata

4 5.12783  120.28039  Rhizoporaceae Rhizophora mucronata
Rhizophora stvlosa

5 5.13239  120.27703  Rhizoporaceae  Rhizophora mucronata

6 5.14113 12027117  Rhizoporaceae  Rhizophora mucronata

7 5.14767 12027282 Rhizoporaceae Rhizophora mucronata

8 5.15436  120.27628  Rhizoporaceae Rhizophora mucronata

9 5.16214  120.27579  Rhizoporaceae  Rhizophora mucronata
Rhizophora stvlosa

10 5.13309  120.27293  Rhizoporaceae Rhizophora mucronata

11 5.12538 120.2771 Rhizoporaccae Rhizophora mucronata
Rhizophora stvlosa

Avicenniaceae Avicennia alha
Avicennia officianalis
Nypa Nvpa fruticans
12 5.11418 120.28764  Rhizoporaceae Rhizophora mucronata

Avicenniaceac

Rhizophora stylosa
Avicennia alba

Mangrove density ranges between 450 and 7000 trees /Ha. The lowest density was found at Station
Il with the category of rarely. while the highest density was found at Station 9 with the category of
very dense (Table 3).

4. Discussion

From 1999 to 2018, there was a reduction and addition of mangrove areas. Reduction occurs due to
logging mangroves to be used as ponds [18.19] and other use [20]. While the addition occurred
because of mangrove planting activities in the area around the river estuary. The development of
mangroves in river mouths is strongly influenced by river water flow, which brings the material to
river mouths and tides from the sea. While the cause of the reduction in the distribution of mangroves
is more dominantly influenced by land clearing into ponds (43%) and the presence of logging for
construction needs (29%).
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Table 3. Mangrove density at 12 observation stations.

Stationf§  Mangrove Species  Density (Trees/Ha)  Density category
| Rhizophora mucronata 5533 Dense
2 Rhizophora mucronata 3050 Dense
3 Rhizophora mucronata 3833 Dense
4 Rhizophora mucronaia 5800 Dense

Rhizophora stvlosa
5 Rhizophora mucronata 4967 Dense
6 Rhizophora mucronata 4367 Dense
7 Rhizophora mucronata 5467 Dense
b Rhizophora mucroneta 3533 Dense
9 Rhizophora mucronata TO00 Dense
Rhizophora stylosa
10 Rhizophora mucronatu 5350 Dense
11 Rhizophora mucronata 450 Rarely
¥ cennia alba
12 Rhizophora mucronata 5050 Dense

Rhizophora stvlosa
Avicennia alba
Average ) 4533

Mangrove vegetation is dominated by different species. At station |t dominated by Rhizophora
mucronata, at stations 10 to 12, besides Rhizophora mucronata, other species were found, namely
Avicennia alba, Rhizophora mucronata, Rhizophora stylosa, Avicennia Officinalis and Nypa fruticans.
Species diversity at stations 10 to 12 is closely related to the influence of rivers. Mangrove species
Rhizophora sp. Xylocarpus sp, and Ceriops sp generally grow in areas with a salinity range below 25
ppt. whereas Nypa fruticans grows in areas with low salinity levels or close to freshwater. Domination
of Rhizophora mucronata in the Sub-district Tongke-Tongke and Sub-district Panaikang have been
reported by researchers before [16]. The dominance of Rhizophora mucronata is supported by their
great tolerance to various environmental factors, different substrate conditions, and very wide
Etribution of sceds. based on the criteria for determining the density of mangrove @Efditions
according to Decree of the Minister of Environment No. 201 of 2004, the condition of the density of
mangrove vegetation at all stations (except station 10), which is above 1500 trees / ha. is classified as
very dense and categorized in good condition.

The mangrove canopy cover is one of the parameters in determining the condition of mangrove
vegetation in an arca. According to the criteria for determining the condition of mangroves [5]. with
the total number of closures at all stations averaging 70 percent, the canopy closure density was
classified as dense with good condition. A high percentage of canopy closure is influenced by low
human activity (anthropogenic). which causes mangroves to grow dense. This is known from most of
the observation stations quite far from the settlement. In addition, the size of the diameter of the trunk
and the density of trees also affect the height of the mangrove canopy closure. High tree density is
very linear with the improvement of mangrove canopy cover conditions itself.

5. Conclusion

There were three classifications of the mangrove distribution in mangrove plantation area, namely: (1)
increasing mangrove areas with an additional of 25 to 145 Ha, (2) decreasing mangrove arca with
reduction 12 to 80 Ha: and (3) constant mangrove arcas with an arca of 74 1o 249 ha, The condition of
mangroves in District Sinjai Utara was relatively good and very dense. with a density of (1,29 trees per
m2 and a canopy closure of 73.5% . Whereas in District East Sinjai, mangrove conditions are included

in the good category with 0.42 trees per m2 and 79.8% canopy closure. Five species were found
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namely Avicennia alba. Avicennia Officinalis. Nypa fruticans, Rhizophora mucronata, and
Rhizophora stylosa mangrove species. Mangrove density ranges between 450 and 7000 trees /Ha. The
lowest density was found at Station 11 with the category of rarely. while the highest density was found
at Station 9 with the category of very dense.

Acknowledgment

We would like to thank Universitas Hasanuddin for pnwidm;: publication funding from the research
contract number 1 740/UN4.21/PL.01.10/2019 Dated Apnil 11", 2019,

References

[1] Semeniuk V 1983 Mangrove distribution in northwestern Australia in relation to regional and
local freshwater secpage Vegerario 53 11-31

[2] Jaramillo C and Bayona G 2000 Mangrove Distribution during the Holocene in Tribugi Gulf,
Colombia | Biotropica 32 14-22

[3] Clough B 2013 Continuing the journey amongst mangroves ISME mangrove Educ. B. Ser. 86

[4] Sasekumar A 1974 Distribution of macrofauna on a Malayan mangrove shore J. Anim. Ecol.
51-69

[5] Ministry of Health Republic of Indonesia 2018 Nasional Basic Health Research Report 2018.
(Jakarta)

6] Kathiresan K and Bingham B L 2001 Biology of mangroves and mangrove ecosystems

17] Bahar A 2015 Pedoman Survei Lawr (Makassar: Masagena Press)

[8] Kaplowitz M D 2001 Assessing mangrove products and services at the local level: the use of
focus groups and individual interviews Landse. Urban Plan. 56 53-60)

[9] Noor R. Khazali M and Suryadiputra I N N 2012 Panduan Pengenalan Mangrove Di Indonesia

Cetakan Ketiga PHKA/WLIPB

[10]  Hussain S A and Badola R 2010 Valuing mangrove benefits: contribution of mangrove forests
to local livelihoods in Bhitarkanika Conservation Arca. East Coast of India Well. Ecol.
Manag. 18 321 31

[11] Isroni W, Islamy R A, Musa M. and Wijanarko P 2019 Short communication: species
composition and density of mangrove forest in Kedawang village, Pasuruan, East Java,
Indonesia Biodiversitas 200 1688-1692

[12]  Amaliyah S. Hariyanto S, and Purnobasuki H 2017 Roots morphology of rhizophora apiculata
blume as an adaptation strategy of waterlogging and sediment /. Biof. Sci 17 1158-126

[13]  Erftemeijer P L A and Lewis R R 1999 Planting mangroves on intertidal mudflats: habitat
restoration or habitat conversion Proceedings of the ECOTONE VI seminar enhancing
coastal ecosysiems restoration for the 215t century, Ranong, Thailand pp 23-8

[14]  Field C D 1999 Rehabilitation of mangrove ecosystems: an overview Mar. Pollut. Bull. 37
383-92

[15]  Weinstock J A 1994 Rhizophora mangrove agroforestry Econ. Bor. 48 210-3

[16]  Setiawan H 2013 Status ckologi hutan mangrove pada berbagai tingkat ketebalan J. Penelis.
Kehwan, Wallacea 2 104-20

[17]  Lembaga llmu Pengetahuan Indonesia 2014 Panduan monitoring status ekosistem mangrove
Jakarta. 35him

[18]  Mayudin A 2013 Kondisi ekonomi pasca konversi hutan mangrove menjadi lahan tambak di
Kabupaten Pangkajene Kepulauan Provinsi Sulawesi Selatan

[19]  Raharjo P, Setiady D, Zallesa S and Putri E 2016 Identifikasi kerusakan pesisir akibat konversi
hutan bakau (mangrove) menjadi lahan tambak di kawasan pesisir Kabupaten Cirebon J. Geol.
Kelaur. 13

[20]  Mulyadi E. Hendriyanto O and Fitriani N 2010 Konservasi hutan mangrove sebagai ekowisata
Tek. Lingkung. 1 51-7

~




EP Conference Series: Earth and Environmental Science

PAPER - OPEN ACCESS

Mangrove area and vegetation condition resultigg from the planting of
mangroves in the Wallacea Region, Bone Bay, South Sulawesi

To cite this article: A Mursalim ef a/ 2020 IOP Conl. Ser.: Earth Environ. Sci. 473 012055

View the griicie gnling for updates and enhancements.

This conterit was downloaded from IP address 180.245.170.175 on 01/06/2020 at 23:57




|IOP Conference Series: Earth and
Environmental Science, 2020

Publication

Submitted to Bloomsbury Colleges

Student Paper

H Setiawan. "Vegetation Characteristic and
Micro Environment of Mangrove Rehabilitation
Forest at Coastal Areas of East Sinjai, South
Sulawesi", IOP Conference Series: Earth and
Environmental Science, 2019

Publication

jurnal.untad.ac.id

Internet Source

www.metsantutkimuslaitos.fi

Internet Source

Budiman Yunus, Sharifuddin Bin Andy Omar,
Basse Siang Parawansa. "STUDY OF
MANGROVE COMMUNITY STRUCTURE IN

UJUNG BATU BEACH WATER, FLORES SEA,

JENEPONTO DISTRICT", International Journal
of Research -GRANTHAALAYAH, 2020

Publication

ejournal.unib.ac.id

Internet Source

www.tandfonline.com

Internet Source

<% 1

<% 1




2020 NurJannah_ 2020 IOP_Mangrove.pdf

ORIGINALITY REPORT

A7 10 414 413

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Institut Pertanian Bogor
%

Student Paper

| Ulfah, S Yusuf, R A Rappe, A Bahar, A Haris, . 2
J. Tresnati, A Tuwo. "Coral conditions and reef o
fish presence in the coral transplantation area

on Kapoposang Island, Pangkep Regency,

South Sulawesi", IOP Conference Series: Earth

and Environmental Science, 2020

b

Publication
es.scribd.com
Internet Source (’VO 1
Submitted to University of the Philippines Los o 1
Banos °

Student Paper

Submitted to Universitas Andalas 1
| o %
Student Paper 0
ﬂ www.coralcay.org 1
, B %
Internet Source 0
edoc.pub

&




Internet Source

Submitted to STKIP Sumatera Barat

Student Paper

R Harini, R D Ariani, W Fistiningrum, D
Ariestantya. "Economic Valuation of Mangrove
Management in Kulon Progo Regency"”, IOP

Conference Series: Earth and Environmental
Science, 2019

Publication

E Efriyeldi, A Mulyadi, J Samiaji. "Condition of
Mangrove Ecosystems in Sungai Apit Siak
Distric Based on Standard Damage Criteria and
Quality Indicators Mangrove Environment", IOP
Conference Series: Earth and Environmental
Science, 2020

Publication

Samuel A Paembonan, B Bachtiar, M Ridwan.
"Sustainable forest management through natural
mangrove regeneration on Pannikiang Island,
South Sulawesi", IOP Conference Series: Earth
and Environmental Science, 2020

Publication

Purwowibowo, B Santoso, K Hendrijanto, S
Hariyono, B H Nufus. "Local wisdom for
mangrove conservation and ecotourism: Case
study from Wringinputih, Muncar, Banyuwangi”,

%1
%]
a

a

<%1



20 R Ruslisan, M Kamal, F Sidik. "Monitoring the < 1
Restored Mangrove Condition at Perancak °
Estuary, Jembrana, Bali, Indonesia from 2001 to
2015", IOP Conference Series: Earth and
Environmental Science, 2018
Publication

H Nurrohman, A Muhamad, L L Rahmah, N A <o, 1
Ramadhanty, P Hannum, Q Hamidah, S M °
Hardiyanti, N Azizah, T P Herdani. "Structure
community of mangrove in Tidung Kecil Island,
Thousands Island National Park Jakarta", IOP
Conference Series: Earth and Environmental
Science, 2020
Publication

29 gifb@},t?d to Universitas Diponegoro <%1

EXCLUDE QUOTES EXCLUDE MATCHES

EXCLUDE
BIBLIOGRAPHY




