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Changes in land cover will always occur in forest areas either naturally 
or due to human intervention, changes for the better or damage. The 
Protected Forest Group Mount Sirimau is part of the Ambon City 
Protected Forest which was established in 1996, but there are still 
changes in land cover. The purpose of this study was to determine 
changes in the land cover before and after the establishment of the 
Protected Forest Group Mount Sirimau. The research method used is a 
descriptive research method that explains the results of the map overlay 
of land cover changes. Changes in the land cover before designation as 
protected forest (1990-1996) contained 4 (four) land cover classes of 
Primary Dryland Forest, Secondary Dryland Forest, Shrub Bush, and 
Shrub Dryland Agriculture. There are 7 (seven) land cover changes 
after designation as protected forest (2000-2019), namely Primary 
Dryland Forest, Secondary Dryland Forest, Shrub Bush, Savana, 
Dryland Agriculture Mixed with Shrubs, Dryland Agriculture and 
Settlements. Changes in land cover are strongly influenced by social, 
economic, cultural and political factors, so there must be synergy from 
the bottom up and top down for socialization and affirmation of forest 
functions and their use by applicable regulation.The nearby study 
analyses the solid waste management in Tamil Nadu. Solid waste 
comprised all the wastes arising from human and animal activities  that 
are normally solid and that are discarded useless or unwanted. The 
increasing difficulty in managing wastes in different states in Tamil 
Nadu. On the basis of the results, it was recommended to increase 
public awareness through enlightenment campaign against danger of 
indiscriminate dumping of wastes as they affect human health. 
 

                 Copy Right, IJAR, 2021,. All rights reserved. 

…………………………………………………………………………………………………….... 
Introduction:- 
Land cover is related to the types of features that exist on the earth's surface (Lillesland & Kjefer, 1979), the 
physical (visual) manifestations of vegetation, natural objects, and cultural elements that exist on the earth's surface 
without paying attention to human activities towards these objects (Townshend & Justice, 1981), the surface of the 
earth partly consists of natural features (land cover), for example, among others; vegetation, snow                        
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(Barrett & Curtis, 1982). Land cover is a significant problem in geographic analysis from physical geographic 
investigations to environmental inspection and spatial planning (Rujoiu-Mare and Mihai, 2016). Land cover is a 
parameter that is easy to detect because it reflects interactions between human socio-economic activities and 
regional ecological responses, it can be used to represent ecosystem services and livelihood support                      
(Costa et al., 2017; Gilani et al., 2014; Kiswanto et al., 2018). Changes in land cover are also inseparable from 
changes in land use because they will affect the nature of the soil which will also affect the growing vegetation. 
Changes in land use pattern can  affect the inputs and output of nutrients  in soil system thus can influence available 
nutrients and soil physical quality (George, et al., 2013). 
 
Land cover change is a change that occurs in the description of objects on the earth's surface obtained from selected 
data sources and grouped into classes of cover according to their needs (Forestry Planning Agency, 2004). Changes 
in land cover can occur naturally or due to human intervention. The practice of shifting cultivation involves slashing 
the land cover and burning the vegetation to clear the lands for subsistence agriculture (Cornelio & Bk, 2011). 
Human intervention occurs because the community around the forest area existed before the designation of the 
forest according to its function.  
 
Land cover change reveals the effects of natural and human processes (Soffianian & Madanian, 2015) and affects 
local and regional climate, carbon, water, and biodiversity, which are major components of environmental change 
(Adhikari et al., 2017; Grimm et al., 2008; Turner et al., 2007; Yuet al., 2016). 
 
One of the forest areas with a protected function, such as the Sirimau Mountain Forest Group, needs to know the 
condition of its closure to support its function as a support for human life. The protected forest is a forest area that 
has the main function of protecting life support systems to regulate water management, prevent flooding, control 
erosion, prevent seawater intrusion and maintain soil fertility (Law on Forestry No. 41/1999). Protected forest on 
Ambon Island consists of four forest groups, namely the Leihitu Forest Group and the Salahutu Forest Group 
covering an area of 13,750 ha which was stipulated by the Decree of the Minister of Forestry No. 192/Kpts-II /1993.   
The Sirimau Mountain Forest Group covering an area of 3,449 ha and the Nona Mountain Forest Group covering an 
area of  877.78 ha were stipulated by the Decree of the Minister of Forestry Number 430/Kpts-II /1996  as 
Permanent Forest Areas with Protected Functions. 
 
The focus of this research is on the Sirimau Mountain Forest Group, which is part of the Ambon City Protected 
Forest covering an area of  3,449 ha stipulated by the Minister of Forestry Decree Number 430/Kpts-II/1996 as a 
Permanent Forest Area with a Protected  Function. The research focused on the Sirimau Mountain Forest Group 
which has a strategic position, being close to the centre of Ambon City which will affect office and economic 
activities if the protected forest does not function optimally. 
 
Information about changes in the closure of protected forest in Ambon City since its establishment until now, is not 
yet available. Information on pattern and change of  land use are crucial for the understanding of human activities in 
an area at a specific time period (Herwirawan, et al, 2017).  Accurate, current, and long-term information on land 
cover is required for environmental studies, land management, appropriate development, change monitoring, carbon 
stock estimation and many other applications (Belward & Skøien, 2015); Chen et al., 2015; Congalton et al., 2014; 
Gómez et al., 2016; Huang et al., 2017; Jin et al., 2017; Xing et al., 2017). Detection of land cover change is 
necessary for a better understanding of landscape dynamics during a certain period in sustainable management 
(Rawat & Kumar, 2015). Therefore, this study was conducted to determine changes in the land cover before and 
after the determination of the Sirimau Mountain Forest Group as a Protected Forest Group in Ambon City, Maluku 
Province. 
 
Materials and Methods :- 
Research sites:- 
The research location used as the location for the analysis of land cover change is the Mount Sirimau Protected 
Forest  Group, Ambon City, Maluku Province, Indonesia. The location was chosen as the sample because it is a 
strategic location in the upstream part of the city, and there is a lot of population pressure. 
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Figure 1:-Map of Research Locations for the Sirimau Mountain Forest Groupiri, Ambon City, 
                   Province Maluku, Indonesia 

 
Research Materials/Data:- 
 The research materials used in this research are: 
•  Map of Ambon City administration scale 1: 50,000 
•  Forest area function map Scale: 1: 50,000 
•  Forest land cover map Scale 1: 50,000 
•  Map of Protected Forest Management Units (KPHL) Ambon City Scale 1: 50,000 
 
Analysis Method.Data processing flow as in Figure 2. 
 
 
 

. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2:-  Data processing flow. 

 

Map of Protected 
Forest Management 

Units (FMU) 

Forest land cover 
map 

Overlay 

Map of Land Cover 
Change for the Protected 

Forest Group Mount 
Sirimau 

Ambon City 
Administration map 

 

Forest area function 
map 



ISSN: 2320-5407                                                                                   Int. J. Adv. Res. 9(01), 877-885 

880 
 

The data analysis method used is descriptive method. The map output of the Protected Forest Group Mount Sirimau 
land cover map was analyzed descriptively based on the exported quantitative data from the Data Attribute Table to 
Excel. 

 
Results and Discussion :- 
The results of the analysis of land cover changes in 1990, 1996, 2000, 2006, 2011, 2015 and 2019 in the Protected 
Forest Group Mount Sirimau can be seen in Figure 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3 :- Changes in land cover in the Protected Forest Group Mount Sirimau Ambon City,  
                Maluku Province, Indonesia 

 
Changes in land cover up to 2019, there are 7 (seven) land cover classes with a description of land cover classes 
based on the Regulation of the Director General of Forestry Planning Number: P.1/VII-IPSDH/2015 concerning 
Guidelines for Monitoring Land Cover, (Director General of Forestry Planning, 2015 ). (Table 1) 
 
Table 1:- Description of land cover classes based on the Director General of  Forestry  Planning  Regulation  
                 Number: P.1 / VII-IPSDH / 2015 concerning Guidelines for onitoring Land Cover. 

No Class Description 
1 Primary dryland forest 

 
All features of lowland, hilly and mountainous forests (highlands and 
subalpine) that have not shown logged-over, including card forest, clamps 
forest, forest on kapos rock, forest on ultra-alkaline rocks, needle leaf forest, 
deciduous forest, and forest moss 

2 Secondary  dryland forest 
 

All features of lowland, hilly and mountainous forest that have seen logged-
over (grooves and cutting marks) include dwarf forest, shell forest, forest on 
limestone, forest on an ultra-alkaline rock, needle leaf forest, deciduous 
forest, and forest moss. Slash-and-burn forest areas that are left behind, 
burnt, or that have grown back from degraded land are also included in this 
class. Severe logged areas are not Industrial forest  areas, plantations, or 
agriculture, including savanna, scrub, or open land. 

Information : 
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No Class Description 
3 Shrubs 

 
Areas of former dryland forests that have grown back or areas with sparse 
tree cover (natural) or areas dominated by low vegetation (natural). This 
area usually doesn't show any log marks anymore 

4 Dryland farming mixed 
with shrubs 

All types of dryland agriculture were intermittent with scrub, scrub, and 
logged-over forests. Often appears in shifting cultivation areas, and karst 
planting locations. This class also includes a mixed garden class 

5 Savana The non-natural appearance of a forest is grass, sometimes with few shrubs 
or trees. This appearance is natural in parts of Southeast Sulawesi, East Nusa 
Tenggara, and southern parts of Papua. This appearance can occur on dry 
land or swamp (swamp grass) 

6 Dryland farming 
 

All agricultural activities on dry land such as moor, mixed culture, and fields 

7 Settlements /Land built Residential areas, both urban, rural, industrial, and others that show a tight 
flow pattern. 

Source : Director General of  Forestry Planning, 2015 
 
 
The area of land cover change can be seen in Table 2 and the fluctuation of the change can be seen in Table 2 and 
Figure 3. 

 
Table 2:- Changes in land cover in 1990, 1996, 2000, 2006, 2011, 2015 and 2019. 

Land  Cover 
1990 1996 2000 2006 

Large (%) Large (%) Large (%) Large (%) 
Primary dryland forest 322,99 9,97 322,99 9,97 318,89 9,84 322,35 9,95 
Secondary  dryland forest 871,65 26,90 871,87 26,91 569,92 17,59 572,22 17,66 
Shrubs 1.555,54 48,01 1.554,99 48,00 1.560,98 48,18 1.558,42 48,10 
Dryland farming mixed with 
shrubs 

489,56 15,11 489,89 15,12 730,99 22,56 730,94 22,56 

Savana 0 0,00 0 0,00 0 0,00 0 0,00 
Dryland farming 0 0,00 0 0,00 58,96 1,82 55,81 1,72 
Settlements /Land built 0 0,00 0 0,00 0 0,00 0 0,00 

Amount 3.239,74* 100,00 3.239,74* 100,00 3.239,74* 100,00 3.239,74* 100,00 
 
Table 2:-Change in land cover year  1990, 1996, 2000,  2006, 2011, 2015 and  2019. 

Land  Cover 
2011 2015 2019 

Large (%) Large (%) Large (%) 
Primary dryland forest 319,26 9,85 319,26 9,85 310,92 9,60 
Secondary  dryland forest 570,67 17,61 532,64 16, 44 737,62 22,77 
Shrubs 1.559,46 48,14 1.583,73 48,88 1.310,43 40,45 
Dryland farming mixed with 
shrubs 

732,89 22,62 731,44 22,58 683,33 21,09 

Savana 0 0,00 0 0,00 120,06 3,71 
Dryland farming 57,46 1,77 57,46 1,77 57,46 1,77 
Settlements /Land built 0 0,00 15,21 0,47 19,92 0,61 
Jumlah 3.239,74* 100,00 3.239,74* 100,00 3.239,74* 100,00 
Source: Spatial analysis, 2020. 
Information : Decree of the Minister of Forestry No. 430/Kpts-II/1996 as a Forest Area 
Stay with Protect Function  (3.449 ha). 
* Digitized results  (BPKH  Maluku & North Maluku Region, 2010) 

 
The land cover classes in 1990, 1996, 2000 consist of Primary Dryland Forest, Secondary Dryland Forest, and Scrub 
Bush. In 2000, 2006, 2011, 2015, and 2019 there was a land cover class, namely Dry Land Agriculture.  Residential 
land cover classes exist in 2015 and 2019 and savanna in 2019. So that by 2019 there are 7 (seven) land cover 
classes in the Protected Forest Group Mount Sirimau. The broadest land cover class was scrub with a change in 
cover of 48.01% (1990); 48.00% (1996); 48.18% (2000) 48.10% (2006); 48.14% (2011); 48.48% (2015); 40.45% 
(2019). Secondary Dryland Forest cover class from 1990 - 2019 percentage of area for each period of the year 
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26.90% (1990); 26.91% (1996); 17.59% (2000); 17.66% (2006); 17.61% (2011); 16.44% (2015); 22.77% (2019). 
Cover class of dry land mixed with bushes with an area percentage of 15.11% (1996); 15.12% (1996); 22, 56% 
(2000, 2006 and 2011); 22.58% (2015) and 21.09 (2019). Cover class of dryland agriculture in 2000 with an area 
percentage of 1.82% (2000); 1.72% (2006); 1.77% (2011, 2015 and 2019).Savana land cover class with an area 
percentage of 3.71% (2019). Percentage of settlement area 0.47% (2015) and 0.61% (2019). The appearance and 
fluctuation of land cover change can be seen in Figures 3 and 4. 
  

 
 

Figure 4:- Graph of Changes in Land Cover of the Protected Forest Group Mount Sirimau 
. 

 
Land cover with initial conditions in 1990 before the establishment of the Protected Forest Group Mount Sirimau in 
1996 and 2000 there was dry land agriculture, Savana and even settlements in 2015. Changes in fluctuating 
vegetation cover due to fire and encroachment by the community due to agriculture dry land and dryland farming 
mixed with shrubs, there are even settlements. The existence of settlements due to the sale of land for settlement by 
the community who claim it as their customary right and the local government policy to relocate the community due 
to social conflicts. The main factors that influence land cover change are population growth, socio-economic 
conditions, the direction of local government policies (Lidiawati et al., 2019). The land cover will change as a result 
of fire, logging, shifting cultivation, from forest conditions with original and natural climax vegetation to damaged 
which will often be replaced by reeds (Pudjiharta, 2008; Maulana & Darmawan, 2014). The community has already 
made use of forest resources according to their function before the stipulation. Many communities around the forest 
meet their daily needs such as food, clothing and building materials from inside the forest area                                
(Putiksari et al., 2014). These practices are often invisible to the state, outside state control and/or simply ignored 
(Scott, 1998; Soriaga and Walpole, 2006; Moeliono et al., 2017). At the same time, people can choose to be on the 
edge of the forest (or fringes) to avoid State controls such as tax administration or land tenure                           
(Scott, 2009; Moeliono et al., 2017). As the state claims rights and control over forests, people in remote forest areas 
continue to practice traditional ways of using forests and land (Arnold, 2001; Moeliono et al., 2017). 

 
Besides, the increasingly tight economic conditions have triggered the conversion of forest land to agricultural land 
or other land uses; In fact, the most common alternative source of income for forest communities is through resource 
extraction from within the forest area (Scrieciu, 2006; Prasetyo et al., 2009; Lindström et al., 2012). These socio-
economic conditions and situations have led to a reduction in forest area and forest degradation which is then 
exacerbated by forest encroachment, forest fires and other destructive (destructive) activities                              
(Dwipayanti et al., 2009). Encroachment occurs due to communities around the area claiming forest land areas to be 
privately owned (BTNWKS, 2008; Maulana & Darmawan, 2014). This also happened to the Protected Forest Group 
Mount Sirimau. The community has used its land from generation to generation because it claims to be customary 

1990 1996 2000 2006 2011 2015 2019

Primary dryland forest 322,99 322,99 318,89 322,35 319,26 319,26 310,92

Secondary  dryland forest 871,65 871,87 569,92 572,22 570,67 532,64 737,62

Shrubs 1555,54 1554,99 1560,98 1558,42 1559,46 1583,73 1310,43

Dryland farming mixed 489,56 489,89 730,99 730,94 732,89 731,44 683,33

Savana 0 0 0 0 0 0 120,06

Dryland farming 0 0 58,96 55,81 57,46 57,46 57,46

Settlements /Land built 0 0 0 0 0 15,21 19,92
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territory (ulayat rights). The people around the Protected Forest Group Mount Sirimau claim that the protected forest 
is their customary territory (ulayat rights), so they are active in the protected forest, and some even sell land for 
settlement. 

 
The land cover class of dry land mixed with shrubs and dryland agriculture indicates the use of protected areas for 
cultivation, indicating that there has been population pressure on protected areas to meet or maintain the survival of 
communities around protected areas (Istanto et al., 2018). If this condition is not controlled, it will reduce the 
function of protected areas (Istanto et al., 2018). Meanwhile, the use of protected forests is only the use of 
environmental services, as in Government Regulation Number 3 of 2008 concerning amendments to Government 
Regulation Number 6 of 2007 that the utilization of environmental services in protected forests as referred to in 
Article 23 paragraph (1) letter b is carried out, among others, through business activities. : a. utilization of water 
flow; b. water utilization; c. natural tourism; d. biodiversity protection; e. rescue and environmental protection; or f. 
carbon sequestration and/or storage (Article 25 (1)). Furthermore, paragraph 2 states that the business activities for 
the use of environmental services in protected forests are carried out provided that they do not: a. reduce, change or 
eliminate its main function; b. changing landscapes; and c. destroy the balance of environmental elements (Article 
25 (2)) (Government of the Republic of Indonesia, 2008). Meanwhile, the condition that occurs is the use of 
agricultural land and even settlements and forest fires, thereby reducing and changing the main functions and 
landscapes that may damage the balance of environmental elements. The ideal protection forest should have good 
vegetation to support the main function of the protected forest as a protection for life support systems to regulate 
water system and prevent flooding. Changes in land cover caused by human intervention indicate inconsistencies in 
implementing regulations on the use of protected forests. The dualism of government policies, which on the one 
hand seeks to protect protected areas and establishes rules to preserve them, but on the other hand opens the 
opportunity for these protected forest areas to be exploited (Ginoga et al., 2005). 

 
Conclusions:- 
The condition of land cover in the Protected Forest Group Mount Sirimau was dominated by Shrub Bush. Primary 
dryland forest tends to decline, while secondary dryland forest has increased in 2019, although in the previous year 
it tended to decrease and was less than in 1990. There were 7 (seven) land cover classes in the Protected Forest 
Group Mount Sirimau, namely Land Forest. Primary Dry, Secondary Dryland  Forest, Shrub/Scrub, Shrub-Mixed 
Dryland Agriculture, Savana, Dryland Agriculture, Dryland Agriculture and Settlements. Changes in land cover in 
the Protected Forest Group Mount Sirimau have experienced significant degradation and deforestation. 
 
Recommendation:- 
Changes in land cover resulting from human intervention should not occur if there is confirmation and socialization 
of the rules that protected forests are only used for environmental services and protection of natural resources so that 
the main functions of protected forests can run well.  Naturally, it can carry out intensive rehabilitation to reduce 
degradation and improve land cover. If a human intervention can be eliminated by socialization and affirmation of 
protected forest and its benefits and how it is managed to the community. 
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