
 

ISBN 978-602-51019-3-9 (PDF) 



 
 

ISBN 978-602-51019-3-9 (PDF) 

PROCEEDING 

INTERNATIONAL CONFERENCE ON DEMOGRAPHY AND 
ENVIRONMENT 2022 

 

 

Local Wisdom: Strategy for Biodiversity and Environmental Protection 

 

Gorontalo, September 3rd 2022 

 

 

 

Proceeding can be Accsessed: 

http://pascasarjana.ung.ac.id/page/show/3/s2-kependudukan-lingk-hidup 

 

 

 

 

 

 

 

Publisher: 

Program Studi Magister Kependudukan dan Lingkungan Hidup 

Pascasarjana Universitas Negeri Gorontalo 

  

http://pascasarjana.ung.ac.id/page/show/3/s2-kependudukan-lingk-hidup


International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

i 
 

ISBN 978-602-51019-3-9 (PDF) 

COMMITTEE LAYOUT OF INTERNATIONAL CONFERENCE ON 
DEMOGRAPHY AND ENVIRONMENT 2022 

 
Organizer: 

1. Program Magister Kependudukan dan Lingkungan Hidup UNG 
2. Perkumpulan Program Studi Ilmu Lingkungan Indonesia  

Welcome Speech: 

a. Dr. Ir. Eduart Wolok, ST., MT (Rector of Univesitas Negeri Gorontalo) 
b. Prof. Dr. Asna Aneta, M.Si (Director of Postgraduate Universitas Negeri 

Gorontalo) 
c. Dr. Suyud Warno Utomo, M.Si (Head of PEPSILI) 

Keynote Speakers: 
1. Prof. Kosuke Mizuno, Ph.D 

(Center for Southeast Asian Studies Kyoto  University) 
2. Dr. Eng. Muhammad Aziz. 

(Associate Professor, Institut of Industrial Science, The University of Tokyo, Japan) 
3. Dr. Susan Cheyne 

(Oxport Brokes, University, UK) 
4. Profesor. Dr. Ir. Nelson Pomalingo, M.Pd 

(Regent of Kabupaten Gorontalo) 

Committee: 
Protector:  
1. Rektor Universitas Negeri Gorontalo : Dr. Eduart Wolok, MT 
2. Kepala BPDASHL Bone Bolango : Heru Permana, S.Hut, MT, MA 
 
Advisor:  
1. Postgraduate Director   : Prof. Dr. Asna Aneta, M.Si 
2. Deputy Director I of Postgraduate : Prof. Dr. Hamzah Uno, M.Pd 
3. Deputy Director III of Postgraduate : Prof. Dr. Weny J.A. Musa, M.Si 
 
Director:  
Head of Magister of KLH Study Programe : Dr. Marini Susanti Hamidun, M.Si  
 
Steering Committee: 
1. Prof. Dr. Asna Aneta, M.Si 
2. Dr. Marini Susanti Hamidun, M.Si  

 
Reviewer:  
1. Dr. Dewi Wahyuni K. Baderan, M.Si. 
2. Dr. Fitryane Lihawa, M.Si. 
3. Dr. Iswan Dunggio, M.Si. 

 
Ketua  : Dr. Sukirman Rahim, M.Si 
Sekertaris  : Efendy Payuyu 
Bendahara  : Pratiwi Junuta Ekwanto 
 
Divisi Sekretariatan: Dr. Dewi Wahyuni K. Baderan, M.Si (Koordinator) 
1. Devi Bunga Pagalla, S.Si., M.Sc. 
2. Debby Hardiyanti Mano 



International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

ii 
 

ISBN 978-602-51019-3-9 (PDF) 

3. Dida Aditya 
4. Radi Afiandi 
5. Mohammad Prayudi Tri Atmojo 
6. Bambang Mamangkay 

 
Divisi Perlengkapan: Dr. Iswan Dunggio, M.Si (Koordinator) 
1. Dr. Irwan Bempah, M.Si 
2. Andi Satari Ahmad 
3. Rahmanto Lahili 
4. Fahrulyan Olii 
5. Hayatuddin Kahuru 
 
Divisi Acara: Dr. Fitryane Lihawa, M.Si (Koordinator) 
1. Dr. Marike Mahmud, M.Si. 
2. Alland Ferdinand Ambo 
3. Mimi Mariani 
4. Vera Nurmin Latjuba 
5. Cening Kasim 
 
Editor: Marini Susanti Hamidun, Devi Bunga Pagalla, Muh. Nur Akbar 
Layout: Devi Bunga Pagalla 
Cover Design: Karman Nusi 
 
Publisher  
Program Studi Magister Kependudukan dan Lingkungan Hidup 
Pascasarjana Universitas Negeri Gorontalo 

 
Editorial Staff 
Jl. Jenderal Sudirman No. 6, Kota Gorontalo, Provinsi Gorontalo - Indonesia 
Email: pascasarjana_KLH@ung.ac.id 
Website: http://www.Pascasarjana.ung.ac.id  
 
Proceeding available on the link:  
http://pascasarjana.ung.ac.id/page/show/3/s2-kependudukan-lingk-hidup 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

mailto:pascasarjana_KLH@ung.ac.id
http://www.pascasarjana.ung.ac.id/
http://pascasarjana.ung.ac.id/page/show/3/s2-kependudukan-lingk-hidup


International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

iii 
 

ISBN 978-602-51019-3-9 (PDF) 

SCHEDULE 
International Conference on Demography and Environment 2022 

Saturday, September 03rd, 2022 
 

TIME ACTIVITY PERSON 
RESPONSIBLE 

07.30-08.00 Participants Registration Committee 

08.00-08.15 
Opening 
Singing The national anthem of Indonesia 
Raya 

Committee /Mc 

 
08.15-08.30 

Welcome speech : 
Rector Universitas negeri Gorontalo 
Dr. Ir. Eduart Wolok, ST., MT 

 
08.30-08.45 

Director of Postgraduate 
Universitas Negeri Gorontalo 
Prof. Dr. Asna Aneta, M.Si 

08.45-09.00 Head of PEPSILI 
Dr. Suyud Warno Utomo, M.Si 

09.00-09.15 Coffee Break 

 
09.15-09.45 

Prof. Kosuke Mizuno, Ph.D 
Center for Southeast Asian Studies 
Kyoto  University 

Moderator 

 
09.45-10.15 

Dr. Eng. Muhammad Aziz. 
Associate Professor, Institut of 
Industrial Science, The University 
of Tokyo, Japan 

10.15-10.45 Dr. Susan Cheyne 
Oxport Brokes, University, UK 

10.45-11.15 Profesor. Dr. Ir. Nelson Pomalingo, M.Pd 
Regent of Kabupaten Gorontalo 

11.15-12.00 Discussion 
12.00-13.30 Break Committee 

PARALLEL SESSION 

Room 1 

13.30 – 13.40 Ahmad Jauhari, Isnasyauqiah, Zainal 
Abidin, Daniel Itta 

 
Moderator 

Room Meeting: 
Waode Eti Hardianti 

13.40 – 13.50 Andoyo Supriyantono 
13.50 – 14.00 Arthur Gani Koto 

14.00 – 14.10 Bambang Mamangkay, Jalipati Tuheteru, 
Dewi Wahyuni K. Baderan 

14.10 – 14.20 Dian Alfia Purwandari, Diyah 
Arfidianingrum, Nadiroh, Martini 

14.20 – 14.50 Discussion 
14.50 – 15.00 Ekalia Pratiwi Utina, Yulianti Kadir, Frice 

L. Desei 



International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

iv 
 

ISBN 978-602-51019-3-9 (PDF) 

15.00 – 15.10 Fadillah Polontalo, Yulianti Kadir, Indriati 
Martha Patuti 

15.10 – 15.20 Fadly Achmad 
15.20 – 15.30 Aryati Abdul, Jusna Ahmad, Febriyanti 
15.30 – 15.40 Israwan Nurdin, Sri Maryati 
15.40 – 15.50 Moh. Nur R. Utu and Sri Maryati 
15.50 – 16.00 Nadiroh, Yinghui Chen, Asep Ediana Latip, 

Shahibah Yuliani, Fernandes Arung 
16.00 – 16.30 Discussion 

Room 2 

13.30 – 13.40 Randy Ardianto, Sugeng Widada, Aris 
Ismanto, Joko Sampurno 

 
Moderator 

Room Meeting: 
Devi Bunga Pagalla, 

S.Si.,M.Sc. 
 
 
 
 
 
 
 
 
 
 
 
 

13.40 – 13.50 Rosyidah, Kunarso, Elis Indrayanti 
13.50 – 14.00 Syahrizal Koem 

14.00 – 14.10 Syahrul Prayogi Lihawa, Marike Mahmud, 
Yulianti Kadir 

14.10 – 14.20 Virgiyawan Listiyanto Datau, Fadly 
Achmad, Frice Lahmudin Desei 

14.20 – 14.30 Yuanike Kaber, Syafrudin Raharjo, Roni 
Bawole, Rully Wurarah, Albertus Girik 
Allo 

14.30 – 15.00 Discussion 
15.00 – 15.10 Yunus Hasan, Frice L. Desei, and Fadly 

Achmad 
15.10 – 15.20 Taofik Jasalesmana, Mutiara Rachmat Putri, 

Mirzam Abdurrachman, Cynthia Henny 
15.20 – 15.30 Chairunnisah J. Lamangantjo, Aryati Abdul, 

Muh.Nur Akbar, Miranti O Manoppo 
15.30 – 15.40 Beby Sintia Dewi Banteng 
15.40 – 15.50 Sry Ayu Kaino, Sri Maryati, Nurlila 

Masulili, Riski Hauko, Saptan Gobel, 
Hardin, Egitya Saputra Djafar 

15.50 – 16.00 Herinda Mardin, Lilan Dama, Abubakar 
Sidik Katili, Merlin S. Mohamad, Alfandi, 
M. Abdullah, Mega Anastasya Diska 
Mokoginta 

16.00 - 16.10 Anni Nurliani, Amalia Rezeki, Lely Dea 
Aristi, Rusmiati, And Ferry F. Hoesain 

16.10 -16.20 Rieny Sulistijowati, Olvianita Katbino, 
Lukman Mile                                                                                                                  

16.20 - 16.50 Discussion 
 

 
 



International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

v 
 

ISBN 978-602-51019-3-9 (PDF) 

TABLE OF CONTENTS 
 
Committee Layout ......................................................................................................... i 
Schedule ...................................................................................................................... iii 
Table of Contents .......................................................................................................... v 
Foreword .................................................................................................................... vii 
 
Bambang Mamangkay, Jalipati Tuheteru, Dewi Wahyuni K. Baderan 
Analysis Changes of Sanctuary Area of Tanjung Panjang for The Period of 1990-2020  
In  Pohuwato Regency, Gorontalo Province.....................................................................1 
 
Arthur Gani Koto   
Index AWEIsh For Mapping Lake Using Landsat 8 Image Based on Google  
Earth Engine………………………………………………………………………............ …..10 
 
Andoyo Supriyantono   
Improving The Genetic Quality of Bali Cattle…………………………………………. ...... 19 
 
Miranti O Manoppo, Chairunnisah J. Lamangantjo, Aryati Abdul, Wirnangsi D. Uno, 
Yuliana Retnowati, Muh.Nur Akbar, Regina Valentine Aydalina 
The Prevalence, Intensity, and Dominance of  Parasites in Hulu'u Fish (Giurius sp.)  
In Limboto Lake............................................................................................................24 
 
Dian Alfia Purwandari, Diyah Arfidianingrum, Nadiroh, Martini  
Analysis of Organic Waste Management on Community Groups Using Black Soldier  
Fly (BSF) in Educational Tourism Village.......................................................................35 
 
Ekalia Pratiwi Utina, Yuliyanti Kadir, Frice L. Desei  

Performance of The Public Transportation for Kwandang-Gorontalo Route During  
The Covid-19 Pandemic.................................................................................................40 
 
Herinda Mardin, Lilan Dama, Abubakar Sidik Katili, Merlin S. Mohamad, Alfandi,  
M. Abdullah, Mega Anastasya Diska Mokoginta. 
The Validity of The Development of High School Biology Teaching Materials Based on  
Project-Based Learning on Human Digestive System Materials.......................................49 
 
Israwan Nurdin, Sri Maryati 
Analysis of Landslide-Prone Areas Based on Geographic Information Systems (GIS) 
(Case Study Sumalata District, North Gorontalo Regency, Gorontalo Province)..............55 
 
Moh. Nur R. Utu and Sri Maryati 
Mapping of Road Damage Points in Boliyohuto District, Gorontalo Regency..................65 
 
Nadiroh, Yinghui Chen, Asep Ediana Latip, Shahibah Yuliani, Fernandes Arung 
Environmental Literacy in Gender and Social Perspectives in Elementary School-Age  
Children.........................................................................................................................70 
 
Rieny Sulistijowati, Olvianita Katbino, Lukman Mile                                                                                                                
Physical-Chemical Characteristic and SPF Value of Sunscreen Cream Ethanol Extract  
of Seagrass Leaf (Thalasia hemprichii) ..............................................................................78 
 
 



International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

vi 
 

ISBN 978-602-51019-3-9 (PDF) 

Virgiyawan Listiyanto Datau, Fadly Achmad, Frice Lahmudin Desei 
Visual Assessment of Road Conditions Using Gis-Based Surface Distress Index (SDI)  
and International Roughness Index (IRI) Method...........................................................87 
 
Yunus Hasan, Frice L. Desei, and Fadly Achmad 
Visual Assessment Analysis of The Condition of Raja Tolangohula Road Section Using 
The International Roughness Index (IRI) and Surface Distress Index (SDI) Methods…....98 
 
Syahrul Prayogi Lihawa, Marike Mahmud, Yuliyanti Kadir 
An Analysis of Level of Service and Noise on Ahmad A. Wahab Street, Limboto………111  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International Conference on Demography and Environment 2022  
Environmental Science Study Program Association (PEPSILI) 

vii 
 

ISBN 978-602-51019-3-9 (PDF) 

FOREWORD 

 

Praise and gratitude we pray to the presence of Allah SWT, for His mercy and 

permission so that we can complete this guidebook and collection of abstracts. This 

conference guidebook and collection of abstracts for the International Conference of 

Demography And Environment 2022 “Local Wisdom: Strategy for Biodiversity and 

Environmental Protection” contains the agenda, composition of the committee, and a 

collection of abstracts that have been selected and declared eligible by the selection team. 

Our deepest gratitude goes to all conference participants who have submitted 

abstracts/manuscripts and participated in attending this conference. With the support of 

all parties, this conference can be carried out well. We express our gratitude and highest 

appreciation to all parties and sponsors who have provided assistance so that this 

conference activity can be carried out. Hopefully, this guidebook and abstract book can 

provide benefits for all participants. We really hope for constructive criticism and 

suggestions so that the conference activities in the coming years can be carried out even 

better. 

 

      Gorontalo, September 3rd, 2022 

 

 

 

  Committee of International Conference 
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ABSTRACT 
According to Law No. 5 of 1990, a nature reserve is a nature reserve area that due to its natural conditions has 
the peculiarities of plants, animals, and their ecosystems or certain ecosystems that need to be protected and 
developed. takes place naturally, the condition of the Tanjung Panjang Nature Reserve is even more deadly with 
the model of mangrove degradation that occurs to restore the mangrove forest requires a large amount of time 
and resources. Data analysis by describing the results of changes in mangrove forest cover from community 
aquaculture interventions based on the last 3 decades and looking at the remaining area results in the form of 
percent through google earth and ArtGis image analysis from 1990 to 2020. This study aims to see the changes 
Tanjung Panjang Nature Reserve covers from 1990 to 2020. Changes in land cover in Tanjung Panjang Nature 
Reserve for approximately 3 decades are very severe because of an area of 2680 Ha in 1990 and in 2020 which 
has been converted into ponds, which is 2560 Ha, if it is presented from 100% of the Tanjung Panjang nature 
reserve in 1990 which has not been converted, only (±) 4.5% of the mangrove area is left in 2020 and the process 
or activity of mangrove forest degradation is still ongoing and if there is no firm and hard action it can be predicted 
that the Tanjung Panjang Nature Reserve will only be will be a concert area the dead protection vasi. 

Keywords: land cover, Tanjung Panjang, mangrove, pond, Pohuwato Regency 
 
 

1. INTRODUCTION 
Tanjung Panjang Nature Reserve is a Nature Reserve Area located in Pohuwato district, 

Gorontalo Province whose main ecosystem is mangrove plants, which continue to be degraded to 
this day due to economic interests without regard to environmental sustainability. Tanjung 
Panjang Nature Reserve, which is in the Pohuwato area, has an area of 3000 hectares, ironically 
the current condition is that until 2018 there are approximately 600 hectares left. Most of them 
have changed from mangrove forests to community aquaculture business areas, now the condition 
of mangrove forests in Tanjung Panjang Nature Reserve is very dying (Amin, et al 2018). 

Unfortunately, the mangrove ecosystem in Tanjung Panjang Nature Reserve has been 
eroded in the past 3 decades very quickly, it is important to know that mangrove forests are the 
main buffer in coastal areas. According to Ario, et al (2018), the Mangrove forest is a type of 
forest that grows in tidal areas, especially on beaches protected by lagoons and upstream rivers 
that stagnate at low and de whose plant communities tolerate salt water. Mangroves tend to form 
density and diversity of stand structures which play an important role as sediment traps and 
protection against erosion and tsunami disasters (Fitriah et al, 2013). This is confirmed by 
Arizona, et al (2009) Mangrove forests can be a damper to natural symptoms caused by abrasion, 
waves, storms, and other life support for biota. 

The condition of the Tanjung Panjang Nature Reserve is even more deadly with the 
mangrove degradation model that occurs to restore the mangrove forest, which requires a large 
amount of time and resources, according to Setiawan et al (2015). The rehabilitation of mangrove 
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forests is carried out by various stakeholders with two targets, namely rehabilitation of river and 
coastal border areas and the planting of mangroves in ponds. Thus the nature reserve in Tanjung 
Panjang can slowly be restored to its mangrove ecosystem. According to Mohamad (201l), forest 
areas can be utilized in a form that takes into account nature.  

Currently, the Tanjung Panjang Nature Reserve has areas of mangrove forest, swamp scrub, 
and dry land agriculture mixed with shrubs, ponds, open land, and bodies of water. based on the 
information bulletin from BPKH Triwahyudi (2016). Until 2014, the change in Tanjung Panjang 
Nature Reserve cover consisted of ponds covering an area of 2417.89 Ha or 77.31% of the total 
area of Tanjung Panjang Nature Reserve, Mangrove Forests 396.43 Ha or 12.69% of the total area 
of Tanjung Panjang Nature Reserve and another 10.01% consisting of shrubs, agricultural areas, 
open land, and bodies of water, the area of the Tanjung Panjang Nature Reserve continues to 
decrease until now due to the expansion of the pond area which cannot be dammed anymore. 
Based on the problems above, the purpose of this study is to see changes in the cover of the 
Tanjung Panjang Nature Reserve from 1990 to 2020. 

 
2. METHODOLOGY 
2.1 Research Area 

This research was conducted on May 5, 2022, in the Tanjung Panjang Nature Reserve, 
Pohuwato Regency, Gorontalo Province. Research location Administratively (Figure 1) in the 
north it is bordered by Patilanggio District, in the south by Tomini Bay, in the east by Randangan 
District and in the west by East Popayato District. Geographically, it is in the position of 
121'46'38,16''E and 0027'09''N with an area of (3174.80.39 Ha). 

 
Figure 1. The area of the research location that is experiencing land degradation changes from a 
mangrove forest to the pond area and community land in the Tanjung Panjang Nature Reserve 

2.2 Procedure 
The procedure for collecting data was by conducting surveys and observations in 

the Tanjung Panjang Nature Reserve, Pohuwato Regency, Gorontalo Province. Then do 
image analysis on google earth and see changes in forest cover based on the last three 
decades from 1990 to 2020. 

 
2.3 Data analysis 

Data analysis by describing the results of changes in mangrove forest cover from 
community aquaculture interventions based on the last 3 decades and seeing the results 
of the remaining area in the form of percent through google earth and ArtGis image 
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analysis from 1990 to 2020. The data in this study are primary. and secondary data, where 
primary data was obtained through surveys and direct observations in the Tanjung 
Panjang Nature Reserve, Pohuwato Regency, Gorontalo Province, then secondary data 
was data from library studies and related agencies. With mapping: The equations used are: 

𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻% 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨 =
𝑳𝑳𝑳𝑳𝑳𝑳𝑳𝑳 𝑼𝑼𝑼𝑼𝑼𝑼 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨
𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻𝑻 𝑨𝑨𝑨𝑨𝑨𝑨𝑨𝑨

𝒙𝒙 𝟏𝟏𝟏𝟏𝟏𝟏% 

 
3. RESULTS AND DISCUSSION 
3.1 Result 
3.1.1 The trend of changing mangrove cover into aquaculture by the people in the Tanjung 

Panjang Nature Reserve 
Tanjung Panjang Nature Reserve has an area of 3,000 ha. Geographically, Tanjung Panjang 

Nature Reserve is located at 0°25'28.93” - 0°30'1.93” North Latitude and 121°44'27.60” - 
121°47'0.44” East Longitude (Figure 2). The status of this area is based on the determination of 
the Minister of Forestry through the Decree of the Minister of Forestry Number 573/Kpts-II/1995 
dated October 30, 1995. Previously, the Tanjung Panjang Nature Reserve was designated as a 
permanent forest area with the function of a nature reserve based on the Decree of the Minister of 
Forestry Number 250/Kpts-II /1984 dated December 20, 1984, with an area of ± 3,000 ha. In the 
process, after being appointed as a conservation area with a nature reserve function based on the 
Decree of the Minister of Forestry No. 250/Kpts-II/1984 dated December 20, 1984, The 
aquaculture carried out in the Tanjung Panjang Nature Reserve is not only carried out by the local 
community but also by immigrant fishers. The current structure of the Tanjung Panjang 
community cannot be separated from a long, very dynamic process, along with the passage of 
time and the dynamics of the form of government, development, and socio-economic mobility of 
the people that take place in Tomini Bay. All circumstances can trigger and relate to each other 
like a domino effect, with backgrounds and consequences that cannot be simply simplified (Amin, 
et al. 2018). 

 
Figure 2. The condition of the Tanjung Panjang Nature Reserve has become a pond area (Source: Husa, 

2022). 
 

3.1.2 Total Percentage of Tanjung Panjang Nature Reserve from 1984-2022 
The rate of mangrove degradation in the Tanjung Panjang Nature Reserve indicates that 

some people are more concerned with economic benefits than the sustainability of the 
environment, this can be seen from the increasing fish farming activities where approximately 
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3,122 hectares of the degraded Nature Reserve area can be obtained from the equation used. the 
remaining area in percent form is as follows: 

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇% 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =
𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 𝑈𝑈𝑈𝑈𝑈𝑈 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 2020

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 1990
𝑥𝑥 100% 

 

𝑇𝑇𝑇𝑇𝑇𝑇𝑎𝑎𝑎𝑎% 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =
2560 𝐻𝐻𝐻𝐻
2680 𝐻𝐻𝐻𝐻

𝑥𝑥 100% = 4.5% 

The results of the calculations from the above equation can be seen that the area of the 
Tanjung Panjang Nature Reserve where there is still a mangrove area remaining is only (±) 4.5% 
in 2020 now. This shows a very high level of degradation in the process of increasing the economy 
with aquaculture models in mangrove forests located in the Tanjung Panjang Nature Reserve. The 
current economic culture and development on the coast of Pohuwato, Tomini Bay, especially in 
the Tanjung Panjang area cannot be separated from 5 (five) main conditions. First, is the absence 
of authority and regularity in the management of the Tanjung Panjang Nature Reserve. Second, 
is the dominance of the migrant communiwhichwho acts as the main manager of the Tanjung 
Panjang coastal area, with specific aquaculture businesses (milkfish and shrimp). Third, there is 
an increasingly open market-economic flow for aquaculture both in Sulawesi and beyond, with 
large consumer demand and increasingly competitive prices (Amin, et al. 2018). 

 
3.1.3 Total Changes in Tanjung Panjang Nature Reserve area for the period 1990-2020 

Tanjung Panjang Nature Reserve Area The status of this area is based on the stipulation of 
the Minister of Forestry through the Decree of the Minister of Forestry Number 573/Kpts-II/1995 
dated October 30, 1995. With an area of 3174.80 hectares, the mangrove area was still quite large 
in that period, it can be seen on the map of google earth image analysis in 1990-2020 (Figure 3-
5).  

Table 1.  Total Changes in Coverage Area of Tanjung Panjang Nature Reserve 

Land Cover Years (Area/Ha) 
1990 2014 2020 

Primary Mangrove Forest 466 - - 
Secondary Mangrove Forest 2.214 855 - 
Shrub-Mixed Dryland Agriculture 43 43 - 
Pond 294 1.936 2.560 
Open Ground 37 69 - 
Swamp Scrub - 150 - 
Total 3.102 3.102 2.560 
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Figure 3. Tanjung Panjang Nature Reserve cover map (1990) 
 

 

Figure 4. Tanjung Panjang Nature Reserve cover map (2014) 

 
Figure 5. Tanjung Panjang Nature Reserve cover map (2020) 

 
3.2 DISCUSSION 

Damage to mangrove forests due to conversion to aquaculture areas can result in great risks 
to biodiversity and surrounding ecosystems and can result in environmental disasters ranging 
from soil damage to abrasion and tsunamis. Mangrove forests are forests that grow in tidal areas 
that have the characteristics of muddy or sandy soil and have excellent adaptability when the tidal 
area experiences the lowest ebb to the highest tide. Mangrove forests in aquatic ecosystems have 
a role that cannot be replaced because of their function and existence. Mangrove forest has 
physical, ecological, and economic, functions (Purnama, et al. 2020). Mangrove forests are forests 
that grow in tidal areas that have the characteristics of muddy or sandy soil and have excellent 
adaptability when the tidal area experiences the lowest ebb to the highest tide. Mangrove forests 
in aquatic ecosystems have a role that cannot be replaced because of their function and their 
existence. Mangrove forest Mangrove fol, ecological, and economic functions (Purnama, et al. 
2020). Mangrove forests are forests that grow in tidal areas that have the characteristics of muddy 
or sandy soil and have excellent adaptability when the tidal area experiences the lowest ebb to the 
highest tide. Mangrove forests in aquatic ecosystems have a role that cannot be replaced because 
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of their function and existence. Mangrove forest has physical, ecological, and economic functions 
(Purnama, et al. 2020).  

Ecologically and economically, mangrove forests can support all of this if they are 
maintained, but if they only pay attention to the economic aspects, they can directly have an 
impact on environmental damage. The mangrove forest community has received a lot of attention 
from experts and the role of the unique and important mangrove ecosystem is widely known. 
From the point of view of the ecosystem, people see the use as a whole, including the littoral area 
and the surrounding coast, for various purposes and human welfare in addition to maintaining the 
integrity of the environment in general. Meanwhile, from the component point of view, some 
parts of the mangrove plant have long been used by humans, both for local needs and as industrial 
materials. Locally, mangrove plants have been used as a source of food, and medicine.  

This is confirmed by Wei, et al (2001) Mangrove forests are groups of shrubs and trees that 
live in coastal intertidal zones in tropical and subtropical regions. Mangrove forests provide a 
unique ecological environment that can protect coastlines from flooding and tsunami waves, as 
well as filter pollutants from water. Mangrove forests are productive ecosystems that are breeding 
grounds for marine species, such as fish, shrimp, crabs, and other shellfish. They also provide fuel 
and building materials to local communities. 

In addition to the use of fruit and trees by paying attention to the potential of mangrove 
resources, mangrove forests have the potential to increase the environment-based economy 
through ecotourism. Mangrove forests can be developed into an area that can provide benefits 
both in terms of ecology and in terms of economy. So to manage and conserve mangrove 
resources, it is very necessary to have research activities that can produce scientific information 
about the current state or condition of the location that can support it to be developed into a tourist 
area (Anthoni, et al. 2017). 

The condition of the Tanjung Panjang Nature Reserve in Kab. Pohuwato is already very 
worrying, it is no longer seen as a nature reserve area. Milkfish and shrimp farming activities have 
significantly changed the condition and function of the area. The ponds that developed in the early 
1990s have continued to grow until now despite the determination of the Tanjung Panjang Nature 
Reserve on October 30, 1995. It turns out that this area will legally be maintained as a permanent 
forest with the function of a nature reserve – by the Central Government and supported by local 
government policies. Therefore, it is very logical to consider efforts to restore its function (Massa, 
et al. 2014) 

The dominance of the aquaculture area, which has been so massive, if it is emphasized that 
its function can be restored, requires time and large resources, but if this condition is allowed to 
continue, it can cause an environmental impact in the future, especially in these community 
aquaculture areas. According to Musqith, (2014) Shrimp farming activities that are applied to 
mangrove forest areas that have been converted to an intensive system will produce aquaculture 
waste that is wasted in the aquatic environment, and can significantly affect the quality of the 
coastal waters environment, directly and indirectly. pond waste on fisheries, namely the decline, 
the number of living creatures in coastal areas, damage to habitat, and the aquatic environment as 
a medium of life. In addition, another impact resulting from pond activities is the high use of feed 
for cultured organisms which results in eutrophication. Eutrophication is an impact of nitrate and 
phosphate pollution that can harm the community. The enrichment of these nutrients can lead to 
algae blooms which can make the oxygen levels in the water very thin it can result in the condition 
of the water in the environment of the pond location becoming polluted and resulting in the death 
of organisms around the pond (Harianja, et al. 2018). 
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The coastal area is indeed an ecotone area whose conditions are so complex because it 
becomes a transitional place for organisms both in water and on land. According to Xie, et al 
(2022), the peisis area holds the main function and is a complex and dynamic environment where 
physical, chemical, and biological interactions occur between two different ecosystems, namely 
water, and land. Therefore, it is very important to restore the core function of the Tanjung Panjang 
Nature Reserve which is a protected conservation area so that there are no more economic actions 
or activities that damage the ecosystem in the Tanjung Panjang Nature Reserve, indeed to restore 
and restore an environment takes a long time but it is a way out to make our environment recover. 
According to Debrot et al,(2022), Mangrove rehabilitation in coastal areas does require a very 
long time, but this must be done especially in the form of collective mangrove protection, 
integrated coastal area management to rebuild ecological and economic resilience by combining 
intelligent engineering and ecological rehabilitation, in conjunction with sustainable use of land 
and resources.  

 
4. CONCLUSION 

Based on the results and discussion above, it can be concluded that the change in land cover 
in the Tanjung Panjang Diving Nature Reserve for approximately 3 decades was very severe 
because of an area of  ±3000 Ha in 1984, and in 1990 it began to be degraded from the total 
remaining 2740 Ha of mangrove which had been converted, which was equal to 2560 Ha, if the 
percentage of the 100% mangrove area of Tanjung Panjang Nature Reserve which has not been 
converted, only (±) 4.5% remains. and the process or activity of land degradation in the Tanjung 
Panjang Nature Reserve is still ongoing if there is no firm and hard action, it can be predicted that 
the Tanjung Panjang Nature Reserve will only become a dead protected conservation area. 
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