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 Serang Raya is developing rapidly, characterized by the growing 

population, and increasing socioeconomic activities would 

threaten the sustainability as one of the food storage areas and 

guard the natural ecosystem in Java. The need for urban land 

may lead to land use with various protection functions and 

productive agricultural land, resulting in a decrease in food 

production and environmental degradation. This study aims to 

analyze the dynamics of land-use change in Serang Raya in 2000-

2018, to predict land use in 2030, and to analyze the 

unconformity between land use in 2018 and the expected land 

use in 2030 with the spatial plan of Banten Province 2010-2030. 

The analytical methods used image interpretation, CA-Markov 

land use predictions, and overlay analysis to identify 

unconformity. The results showed that land use in Serang Raya 

had changed with a dominant pattern of change: rice fields 

became open land, plantations became built-up areas, and rice 

fields became built-up areas. Prediction of land use in 2030 

shows an increase of built-up area, which is relatively high along 

with a decrease in paddy fields and plantations. The existing 

land use conditions in 2018 led to unconformity with the space 

allocation of 8.92% and increased to 9.31% compared to the 

predicted land in 2030. 
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INTRODUCTION 

Land use is a materialization of 

continuous humanistic activities to fulfill the 

needs of available land resources. Land use 

is dynamic and adapts to human 

development and culture (Sitorus, 2017). 

The development of an area changes 

its land-use patterns; its built-in area 

expands, and its natural spaces, including 

spaces intended for conservation, change 

their purposes (Pribadi et al., 2006). 

Changing the land use of an area would 

change its functions from its initial purposes 

and brings negative impacts on the 

environment and the land potential 

(Christiawan, 2019; L. M. Putri & 

Wicaksono, 2021). The expansion of urban 

areas and an increase in their population 

might decrease the available fertile 

agricultural land (Sadali, 2018; Subkhi & 

Mardiansjah, 2019), which also is driven by 

capitalistic factors in society (Setiadi et al., 

2021). 
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According to Rustiadi et al. (2015), the 

changes in land use usually are influenced 

by natural factors, such as geographical 

conditions and land characteristics, as well 

as socioeconomic factors, such as population 

growth, development plans, land use 

control, and changes on accessing resources 

in social organizations, and behaviors 

(Lambin et al., 2003). Population growth, 

new city and big manufacturer projects, 

higher job opportunities, and easy 

transportation access could be the factors 

driving land conversion (Nurhanifah, 2021; 

Pravitasari et al., 2015; R. F. Putri et al., 2020). 

The infrastructure development of that city, 

including its access, will drive area 

expansion and economic growth in that area, 

which will cause changes in the land use of 

that area and its surroundings (Sari & 

Kushardono, 2019). 

According to Pravitasari et al. (2016), 

Western Java is the most prone to be 

converted to urban areas. According to 

Pravitasari et al. (2018), several factors that 

influence this urban expansion, who 

researched the mega-urban area Jakarta-

Bandung are population density, population 

socioeconomic conditions, the distance to 

the city center, and road access.  

Serang Raya, located in the west end of 

Java Island, is the economic hub and land 

transit area of Java and Sumatera. This 

strategic location makes it one of the 

significant national locations in the 

Bojonegara-Merak-Cilegon area,  prioritized 

for industry, agriculture, fishing, tourism, 

geothermal, and mining. Based on 

Government Regulations no. 13 the year 

2017 about RTRWN revision, in addition to 

being in the Bojonegara-Merak-Cilegon area, 

Serang Raya is also located in the strategic 

national area of Sunda Strait. In addition, 

because of its position that adjoins with the 

megapolitan area Jabodetabek and the 

support of toll roads, national roads, and 

train tracks, the urban sprawl from 

Jabodetabek reaches the Serang Raya area. In 

addition to those external factors, several 

internal factors include its appointment as 

the capital city of Banten Province in 2000 

and the expansion of city administration 

area (Cilegon City in 1999 and Serang City in 

2007), which accelerated the urban growth. 

The change in its status caused the faster 

development of its metropolitan area and 

larger built-up area (Lamidi et al., 2018). 

Information related to the spatial and 

temporal patterns of changes in land use 

resulting from remote sensing technology 

can be used to analyze the changes in land 

use and predict those patterns for the future. 

The information would help determine the 

area susceptible to land conversion that 

doesn't fit its function and purpose 

(Kurniawan et al., 2017). Detection of 

changes in land use for built-in areas and 

agricultural land used for other purposes 

has been conducted in Egypt (Mosammam 

et al., 2017); Iran (Karimi et al., 2018); 

Thailand (Boonchoo, 2018). Meanwhile, in 

Indonesia, detection of land-use changes in 

urban areas had been conducted in Bandung 

(Fardani, 2020); Kota Sorong (Kesaulija et al., 

2021). 

The increase of human activity in 

various sectors, especially in the economic 

sector, causes increases in land needs and 

demands. Consequently, the land is used 

with the function that generates the highest 

value. The rise in land needs can cause 

unconformity between land use and the 

current spatial plan (Tejaningrum et al., 

2017). By observing the land use set in the 

spatial plan, the existing land use will be 

appropriate and minimalize inconsistency 

between land use and the spatial plan (Sillia 

& Yuliastuti, 2020). Early detection of any 

land-use change in the future is essential as 

material for land use control to minimalize 

inconsistency on future land use (Kurnianti 

et al., 2015). 

This study makes the study predict 

future land-use changes and their 

conformity with the spatial plan to detect 
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any unconformity in the future. The results 

can be used as a material for land use control 

and additional reference to improve the 

spatial plan of an area. The purpose of this 

research is: (1) Analyze the land-use changes 

in Serang Raya between 2000 and 2018. 

(2) Predict any land-use change in Serang 

Raya for the year 2030; (3) Analyze any 

unconformity between actual land use in 

2018 and the predictions for 2030 with the 

spatial plan. 

 

 
Figure 1. Map of the research location 

 

RESEARCH METHOD 

Material 

Data used in this research is Landsat-7 

image data from 2000, SPOT-4 from 2010, 

SPOT-7 from 2018, and the spatial plan 

shapefile of Banten Province from 2010-2030. 

These data include Serang Regency, Serang 

City, and Cilegon City. 

The image data is different for each 

year due to the availability of image type at 

the research location in those years.

 

Table 1. Research Material and Equipment 

No Material Equipment/Software 

1 Landsat-7 Image from 2000 SWMaps 

2 SPOT-4 image from 2010 ArcGIS Desktop 10 

3 SPOT-7 image from 2018 Erdas Imagine 2014 

4 Spatial Plan Shapefile Map of Banten Province 

between 2010-2030 

Idrisi Selva 

Method 

The analytical techniques used in this 

research are Image visual interpretation, 

land use prediction with CA-Markov, and 

land use map overlay. The type and 

distribution of land use are received through 

a visual understanding of satellite images 

and border delineation of every land use. 

Object introduction in image interpretation 

is observed through characteristics 

illustrated in the images. The elements used 

are shape, hue, pattern, texture, shadow, 

https://doi.org/10.24114/jg.v14i1.24441
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size, site, and association (Sutanto, 1994). 

The results of the interpretation are verified 

on-site to get its accuracy value. The sample 

point of accuracy test of land use is found 

through equalized random calculation in 50 

points for every land use. According to 

Jensen (1996), overall accuracy can be 

categorized as good if higher than 85%. 

CA-Markov model combines Cellular 

Automata and transitional probability 

matrix created through cross-tabulation 

between two different images (Hamad et al., 

2018). This combination provides a robust 

approach to Spatio-temporal modeling. This 

analysis process uses raster data, where 

every pixel represents specific use, and any 

change on every pixel is dynamic and 

depends on its neighbor's spatial and 

temporal conditions. The formula of the CA 

model is: 

𝑆 (𝑡, 𝑡 + 1) = 𝑓(𝑆 (𝑡), 𝑁) 

 

Where S (t + 1) is the status of the system on 

time (t, t + 1), based on the probability 

condition from time (N). 

 

The 5x5 contiguity filter determines 

the neighborhood on every cell of the land 

use type. The higher the number of cells 

from the same land use in that area, the 

higher the compatibility of that land-use 

type. In other words, the pixel closer to the 

existing land use has higher compatibility 

than the one further from the land use. The 

standard contiguity filter used for analysis is 

𝐶𝑜𝑛𝑡𝑖𝑔𝑢𝑖𝑡𝑦 𝑓𝑖𝑙𝑡𝑒𝑟 5 𝑥 5 = |
|

0 0 1 0 0
0 1 1 1 0
1 1 1 1 1
0 1 1 1 0
0 0 1 0 0

|
| 

 

The prediction map was created two 

times for the years 2018 and 2030. The 

predictions of the land use for the year 2018 

are used for model validation through 

comparison with the map of actual land use 

from 2018 with the image interpretation 

results. The results can prove that the model 

can predict future land use. 

The unconformity between land use 

and the spatial plan is analyzed to determine 

how significant the deviation between land 

use and the spatial goal is. In the 

comparative analysis between the spatial 

plan of Banten Province for 2010-2030 and 

actual land use map in 2018 and land use 

prediction maps for 2030, a class 

reclassification of land use is needed for two 

maps to have the same use class. The concept 

implemented in determining unconformity 

between land use and the spatial plan is 

based on land rent theory; when land use has 

higher land rent than the one set in the 

spatial plan, land use is considered to not 

conform to the spatial plan. A conformity 

matrix was made to translate regulations to 

spatial planning data by adjusting land use 

data with its rules which will be used for 

consistency analysis (Kurnianti et al., 2015). 

The conformity matrix of land use to the 

spatial plan is shown in Table 2. 

 
Table 2. Conformity matrix of land use to the spatial plan 

Land Use 

Spatial Plan 

Protected 
Area 

Limited 
Production 

Forest 

Permanent 
Production 

Forest 

Fishing 
Area 

Plantation 
Area 

Wet 
Agricultural 
Land Area 

Dry 
Agricultural 
Land Area 

Built-in 
Area 

Forest S S S T T T T T 
Shrubs T T T T T T T T 
Swamp T TS TS T T T TS T 
Pond TS TS TS S T TS TS T 
Paddy Field  TS TS TS TS T S T T 
Field TS TS TS TS T TS S T 
Plantation  TS TS TS TS S TS S T 
Open land  TS TS TS TS TS TS TS T 
Built-in Area  TS TS TS TS TS TS TS S 

Source: Kurnianti et al., 2015
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Where: S: Conforms 

  T: Transition (land use could still change according to the spatial plan) 

  TS: Does not conform. 

 

 
Figure 2. Research flow diagram 

 

RESULTS AND DISCUSSION 

Analysis of Changes in Land Use in Serang 

Raya between 2000-2018  

The thematic map of land use from 

visual interpretation is validated to get the 

overall classification accuracy and overall 

kappa statistics on every land use by ground 

checking it on-site and using other reference 

images such as multitemporal Google Earth, 

shown in Table 3.

 

Table 3. The validation value of the validation of the thematic map of land use from visual 

interpretation 

No Image Source 
 Overall classification 

accuracy 

Overall kappa 

statistics 

1 Landsat-7-year 2000 87.83 % 0.8673 

2 SPOT-4 year 2010 89.67 % 0.8873 

3 SPOT-7 year 2018 87.50 % 0.8636 

Source: Analysis results, 2020. 
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Based on the image interpretation 

conducted at the research location, there are 

ten types of land use: waterbody, pond, 

swamp, open land, built-in land, paddy 

field, field, Shrubs, plantation, and forest. 

The data is available in Table 4. 

The highest land use in Serang Raya 

every year is still dominated by paddy fields, 

but their size decreases each year. In 2000 the 

land area for ricefield was 66,528 ha or 

around 35.10% of the total land area. The 

number decreased in 2010 to 64,430 ha or 

34.00%, and in 2018 to 62,422 ha or 32.94%. 

The size of open lands and built-in areas 

kept increasing between 2000 and 2018. Any 

change in land use of a site is a physical 

manifestation of economic and social 

changes. According to Martanto (2012), 

population, economic and social growth will 

cause changes in land use. Agricultural land, 

both wet and dry agricultural, is the most 

prone to land conversion (Rokhmah, 2012). 

 
Table 4. Land Use Serang Raya 

No. 
Land Use 

Type 

The Year 2000 The Year 2010 The Year 2018 

Area 
(ha) 

Percentage 
(%) 

Area 
(Ha) 

Percentage (%) Area (ha) 
Percentage 

(%) 

1 Waterbody 1,248 0.66 1,249 0.66 1,260 0.67 

2 Pond 7,904 4.17 7,958 4.20 7,651 4.04 

3 Swamp 333 0.18 333 0.18 314 0.17 

4 Open land 4,668 2.46 5,082 2.68 7,363 3.89 

5 Built-in Area 18,447 9.73 21,475 11.33 23,432 12.36 

6 Paddy field 66,528 35.10 64,430 34.00 62,422 32.94 

7 Field 11,989 6.33 11,943 6.30 11,971 6.32 

8 Shrubs 5,487 2.90 5,009 2.64 4,161 2.20 

9 Plantation 46,807 24.70 46,076 24.31 46,280 24.42 

10 Forest 26,110 13.78 25,966 13.70 24,667 13.02 

Total 189,526 100.00 189,526 100.00 189,526 100.00 

Source: Analysis results, 2020.

 
The analysis of land-use changes uses an 

overlapping method. The change matrix of 

every year point is then arranged to find any 

land-use changes in more detail based on every 

land-use type, presented in Table 5 and Table 

6.  

From the two land-use change matrix 

tables, it is clear that the most significant 

change in land use happened on agricultural 

land (paddy field and plantation), some of 

which were converted to non-agricultural land 

(open land and built-up area). This most 

significant land conversion happened on 

paddy fields, where 1,066 hectares of paddy 

fields were converted to open lands between 

2010 to 2018. Meanwhile, between 2000 to 2010, 

850 hectares of plantation land were converted 

into built-in areas. Seven hundred seventy-

seven hectares of built-in area and 767 hectares 

of open land were created from paddy fields in 

the same period. 

Between 2000 and 2010, when observed 

based on subdistrict, Ciwandan Subdistrict 

went through the most effective land 

conversion, where 301 hectares of Shrubs area 

were converted into built-in regions, most of 

which is for the expansion of industrial estates 

in Cilegon City. The second biggest conversion 

happened in the Cikande Subdistrict, where 

282 hectares of paddy field were converted to 

open areas for industrial estates such as the 

Modern Cikande Industrial Estate. 

Between 2010 and 2018, Gunung Sari 

Subdistrict went through the highest land 

conversion, with the highest transformation 

happening in the forest area, where 561 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/24441
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hectares of forest area were converted to 

plantation areas. It is followed by the 

Kramatwatu Subdistrict with the conversion of 

304 hectares of paddy field to open lands, most 

of which is intended for land expansion for The 

Wilmar Integrated Industrial Estate. There is 

also the conversion of 236 hectares of Shrubs 

area to open lands in the Jawilan Subdistrict to 

expand industrial estates along the Cikande-

Rangkasbitung road. 
 

Table 5. Matrix of Land Use change in Serang Raya Between 2000-2010 (Ha) 

Land Use 

The year 2010 
Total 
2000  Waterbody Pond Swamp 

Open 
land 

Built-in 
Area 

Paddy 
Field 

Field Shrubs Plantation Forest 

T
h

e
 y

e
a

r 
2

00
0 

Waterbody 1,248 - - - - - - - - - 1,248 

Pond - 7,903 - - 1 - - - - - 7,904 

Swamp - - 333 - - - - - - - 333 

Open land - - - 4,041 626 - - - - - 4,668 

Built-in 
Area 

- - - - 18,447 - - - - - 18,447 

Paddy Field 1 19 - 767 777 64,430 211 225 96 - 66,528 

Field - 32 - 42 186 - 11,727 1 - - 11,989 

Shrubs - 3 - 154 573 - - 4,755 - - 5,487 

Plantation - - - 47 850 - 2 28 45,879 - 46,807 

Forest - - - 27 12 - 2 - 100 25,966 26,110 

Total 2010 1,249 7,958 333 5,082 21,475 64,430 11,943 5,009 46,076 25,966 189,526 

Source: Analysis results, 2020.

 

Table 6. Matrix of Land Use change in Serang Raya Between 2010-2018 (ha) 

Land Use 

The year 2018 
Total 
2010 

Waterbody Pond Swamp 
Open 
land 

Built-in 
Area 

Paddy 
Field 

Field Shrubs Plantation Forest  

T
h

e
 y

e
a

r 
2

01
0 

Waterbody 1,249 - - - - - - - - - 1,249 

Pond - 7,636 - 237 75 - 9 - - - 7,958 

Swamp - - 314 19 - - - - - - 333 

Open land - - - 4,431 651 - - - - - 5,082 

Built-in 
Area 

- - - - 21,475 - - - - - 21,475 

Paddy Field 3 - - 1,066 438 62,422 193 103 204 - 64,430 

Field 8 2 - 436 189 - 11,303 2 - - 11,943 

Shrubs - 12 - 788 210 - - 3,998 - - 5,009 

Plantation - - - 308 366 - 112 27 45,261 - 46,076 

Forest - - - 76 25 - 352 29 814 24,667 25,966 

Total 2018 1,260 7,651 314 7,363 23,432 62,422 11,971 4,161 46,280 24,667 189,526 

Source: Analysis results, 2020. 
 

The results of this research are in line 

with the study conducted by Pravitasari et al. 

(2019) about the spatial distribution patterns of 

paddy field area decrease in Serang Regency. It 

concluded that the most significant drop in the 

paddy field area happened in the eastern 

region of Serang Regency, which is directly 

next to Tangerang Regency. That area is very 

prone to converting agricultural land to open 

lands for industrial estates because land rent of 

industrial land is much higher than 

agricultural land.  
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Figure 3. Land Use in Serang Raya in 2000, 2010, dan 2018 (Research results, 2020) 

 

The predictions of the changes in land use 

in Serang Raya for 2030 

The Kappa value from the land use 

prediction model validation is 0.9122. This 

value indicates that the prediction model can 

be used to predict future land use. The table 

for comparing land use predictions in 

Serang Raya in the year 2030 with actual 

conditions from 2018 can be seen in Table 7. 

The most significant result from the 

predictions is the 7,082 hectares increase of 

the built-in area, from 23,432 hectares in 2018 

to 30,514 hectares in 2030. This might 

happen because there might be some 

conversion from agricultural land (paddy 

field and plantation) to non-agricultural 

land, where there is 4,622 hectares decrease 

in the paddy field area, from 64,422 in 

hectares to potentially 57,799 hectares in 

2030. The plantation area would reduce by 

2,452 hectares, from 46,280 hectares in 2018 

to 43,828 hectares in 2030. The map of land 

use distribution based on the predictions for 

the year 2030 can be seen in Figure 4. 

 

Table 7. The Existing Land Use in 2018 when compared to Land Use Predictions for 2030 in 

Serang Raya 

No Land Use (LU) Type 
Existing LU 

Year 2018 (Ha) 
LU Prediction 
Year 2030 (Ha) 

Change Prediction 
2018-2030 

(Ha) (%) 

1 Waterbody 1,260 1,144  -116 -9.21 

2 Pond  7,651   7,737  86 1.13 
3 Swamp  314   322  8 2.59 
4 Open Land  7,363   7,045  -318 -4.32 
5 Built-in Area  23,432   30,514  7,082 30.23 
6 Paddy field  62,422   57,799  -4,622 -7.41 
7 Field  11,971   11,726  -244 -2.04 
8 Shrubs  4,161   4,892  731 17.58 
9 Plantation  46,280   43,828  -2,452 -5.30 

10 Forest  24,667   24,475  -192 -0.78 

Source: Analysis results, 2020.
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Figure 4. Prediction Map of Land Use for the year 2030 in Serang Raya (Research results, 2020) 

 

Analysis of Actual Spatial Unconformity in 

2018 and Predictions for 2030 with the 

Spatial Plan 

An analysis of potential spatial 

unconformity to the spatial pattern was 

conducted to find how spatial use in the 

future will conform to the spatial plan. With 

the study, we can determine the potential 

violation of spatial use in the future. The 

conformity comparison between land use in 

Serang Raya from 2018 and predictions for 

2030 with the spatial plan of Banten Province 

is available in Figure 5. 

The results of the analysis of actual 

spatial use from 2018 on the spatial plan in 

Serang Raya show 8.92% unconformity, while 

42.53% of spatial use fits with the spatial plan 

and 48.55% is still in transition. Meanwhile, the 

analysis results on potential unconformity in 

spatial use for 2030 to the spatial plan show 

9.31% unconformity, while 46.23% of the 

spatial use conforms to the spatial plan, and 

44.46% is still in transition.  

 
Figure 5. Spatial Use Conformity Map (A. Actual Land Use in 2018 to the spatial plan, B. 

Predictions of Land Use for 2030 to the spatial plan) (Research results, 2020) 

https://doi.org/10.24114/jg.v14i1.24441


Jurnal Geografi - Vol 14, No 1 (2022) – (33-45) 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/24441 

 

 Dynamics and Predictions | 42  
 

 

The increase in potential unconformity 

is caused by the built-in area and open land 

use, even though some are not built in their 

spatial plan. This can be seen in the two land-

use where their unconformity number keeps 

increasing between 2018 and 2030. The built-in 

area has the highest unconformity, 877 

hectares, followed by the open land type with 

213 hectares. Table 8 details the conformity 

comparison between land use from 2018 and 

the predictions for 2030 with the spatial plan. 

 
Table 8. Conformity Comparison Between Land Use in 2018 and 2030 with Spatial Plan 

No Land Use 
Land Use in 2018 Land Use in 2030 

S T TS S T TS 

1 Waterbody 1,257  -    -   1,171  - - 
2 Pond  139   6,457   655   140   6,427   663  
3 Swamp  36   276   -    33   287  - 
4 Open land -    6,375   847  - 5,626   1,061  
5 Built-in area  19,719   -    3,454   27,043  -  4,332  
6 Paddy field  27,213   32,571   2,636   26,734   28,665   2,384  
7 Field  292   10,175   1,501   287   9,888   1,498  
8 Shrubs  1,926   2,199   -    2,045   2,192   20  
9 Plantation   19,432   19,008   7,811   19,601   16,394   7,688  
10 Forest  9,650   14,993   -    9,634   14,814  - 

Total  79,706   92,021  16,907   86,721   84,264  17,649  

Proportion  42.25   48.78   8.96   45.97   44.67   9.36  

Source: Analysis results, 2020. 

 

The current land use from 2018 with the 

highest unconformity in Serang Raya is wet 

agricultural land, where 5,078 hectares or 

30.04% of the total area was used for 

plantation. It is followed by riparian zones, 

where 1,340 hectares or 7.93% of its total area is 

used for plantation. Next is wet agricultural 

land, where 1,233 hectares or 7.30% of its 

location were converted into built-in areas. 

Meanwhile, 1,183 hectares or 7% of plantation 

area was converted to built-in areas. The 

prediction for the largest unconformity of 

spatial use in 2030 is the wet agricultural land, 

where 5,019 hectares or 28.44% of its area was 

used for plantation, and 1,464 hectares or 8.3% 

of its area was converted for built-in areas. 

Meanwhile, 1,424 hectares or 8.07% of 

plantation area was converted into built-in 

areas. Table 9 details the highest unconformity 

in the 12 land-use types in Serang Raya.

 

Table 9. The highest unconformity in spatial use in Serang Raya 

No 
Unconformity Type The Year 2018 The Year 2030 

Spatial Plan Land Use 
Area 
(Ha) 

Percentage 
(%) 

Area 
(Ha) 

Percentage 
(%) 

1 Nature Reserve Paddy Field 1,157 6.85 981 5.56 

2 Cultural and natural 

heritage area 

Plantation 619 3.66 640 3.63 

3 Tourism Area Built-in Area 218 1.29 341 1.94 

4 Tourism Area Plantation 523 3.09 467 2.65 

5 Plantation Area Open Land 345 2.04 467 2.65 

6 Plantation Area Built-in Area 1,183 7.00 1,424 8.07 

7 Wet Agricultural Land Built-in Area 1,233 7.30 1,464 8.30 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/24441
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8 Wet Agricultural Land Field 1,105 6.54 1,196 6.78 

9 Wet Agricultural Land Plantation 5,078 30.04 5,019 28.44 

10 Riparian zones Built-in Land 393 2.33 529 3.00 

11 Riparian zones Paddy field 1,110 6.57 1,039 5.89 

12 Riparian Zones Plantation 1,340 7.93 1,265 7.17 

Source: Analysis results, 2020. 
 

CONCLUSION 

The highest land use in Serang in 2018 

is agricultural land with 62,422 hectares or 

32.94%, followed by plantation, forest, and 

built-in area with 46,280, 24,667, and 23,432 

hectares, respectively. The most 

considerable land-use change happened on 

the conversion of 1,066 hectares of paddy 

field area to open land between 2010 and 

2018, followed by 850 hectares of plantation 

area to open land between 2000 and 2010. 

The predictions of land use in Serang 

Raya for 2030 show the most significant 

results in the built-in land, from 23,432 

hectares in 2018 to 30,514 hectares in 2030, a 

7,082-hectare increase. This might happen 

due to converting agricultural land (paddy 

fields and plantation) to non-agricultural 

land. There would be a 4,622-hectare 

decrease in the paddy field area and a 2,452-

hectare decrease in the plantation area. 

The unconformity analysis on actual 

spatial use in 2018 to the spatial plan in 

Serang Raya shows 8.92% unconformity on 

the spatial use. Meanwhile, 42.53% of the 

spatial use conforms to the spatial plan, and 

48.55% are still in transition. The results of 

the potential unconformity in spatial use for 

2030 to the spatial plan show 9.31% 

unconformity, while 46.23% of the spatial 

use conforms to the spatial plan, and 44.46% 

are still in transition. 

 
ACKNOWLEDGEMENTS 

We want to thank the Geospatial 

Information Agency (Badan Informasi 

Geospatial/BIG) and the National Institute 

of Aeronautics and Space of Indonesia 

(Lembaga Penerbangan dan Antariksa 

Nasional/LAPAN) for giving us access to 

data used in this research. We would also 

like to thank Pusbindiklatren Bappenas for 

funding this research. 

 
REFERENCES LIST 

Boonchoo, K. (2018). Urban Landuse changes 
Prediction by using a CA-Markov and 
Logistic Regression Analysis. 
International Journal of Geoinformatics, 
14(2), 35–43. 
https://doi.org/10.52939/ijg.v14i2.113
3 

Christiawan, P. I. (2019). Tipe Urban Sprawl 
dan Eksistensi Pertanian di Wilayah 
Pinggiran Kota Denpasar. Jurnal 

Wilayah Dan Lingkungan, 7(2), 79–89. 
https://doi.org/10.14710/jwl.7.2.79-89 

Fardani, I. (2020). Landuse change prediction 
model based on Cellular Automata 
(CA) method in Bandung City. IOP 
Conf. Series: Journal of Physics: Conf. 
Series, 1469 01203. 
https://doi.org/10.1088/1742-
6596/1469/1/012030 

Hamad, R., Balzter, H., & Kolo, K. (2018). 
Predicting land use/land cover 
changes using a CA-Markov model 
under two different scenarios. 
Sustainability, 10(10), 3421. 
https://doi.org/10.3390/su10103421 

Jensen, J. R. (1996). Introducing Digital Image 
Processing: A Remote Sensing Perspective. 
2nd Edition. Prentice-Hall, Inc. 

Karimi, H., Jafarnezhad, J., Khaledi, J., & 
Ahmadi, P. (2018). Monitoring and 
prediction of land use/land cover 
changes using CA-Markov model: a 
case study of Ravansar County in Iran. 
Arabian Journal of Geosciences, 11, 592. 
https://doi.org/10.1007/s12517-018-
3940-5 

Kesaulija, F. F., Aipassa, M. I., Sumaryono, M., 
& Suhardiman, A. (2021). Modeling 

https://doi.org/10.24114/jg.v14i1.24441


Jurnal Geografi - Vol 14, No 1 (2022) – (33-45) 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/24441 

 

 Dynamics and Predictions | 44  
 

Land Cover Change Using Markov 
Chain-Cellular Automata in Sorong, 
West Papua Province. Proceeding of the 
Joint Symposium on Tropical Studies 
(JSTS-19), Advances in Biological Sciences 
Research, 11, 157–162. 
https://doi.org/10.2991/absr.k.210408
.026 

Kurnianti, D. N., Rustiadi, E., & Baskoro, D. P. 
T. (2015). Land use projection for spatial 
plan consistency in Jabodetabek. 
Indonesian Journal of Geography, 47(2), 
124–131. 
https://doi.org/10.22146/ijg.9249 

Kurniawan, I., Barus, B., & Pravitasari, A. E. 
(2017). Pemodelan Spasial Perubahan 
Penggunaan Lahan di Taman Nasional 
Gunung Halimun Salak dan Daerah 
Penyangganya. Journal of Regional and 
Rural Development Planning, 1(3), 270–
286. 
https://doi.org/10.29244/jp2wd.2017.
1.3.270-286 

Lambin, E. F., Geist, H. J., & Lepers, E. (2003). 
Dynamics of land use and land cover 
change in tropical regions. Annual 
Review of Environment and Resources, 
28(1), 205–241. 
https://doi.org/10.1146/annurev.ener
gy.28.050302.105459 

Lamidi, Sitorus, S. R. P., Pramudya, B., & 
Munibah, K. (2018). Perubahan 
Penggunaan Lahan Di Kota Serang, 
Provinsi Banten. Tataloka, 20(1), 65–74. 
https://doi.org/10.14710/tataloka.20.
1.65-74 

Martanto, A. (2012). Kajian Efisiensi 
Penggunaan Lahan dan Pola 
Persebaran Perumahan di Ibukota 
Kabupaten Purwakarta. Jurnal 
Pembangunan Wilayah Dan Kota, 8(3), 
306–316. 
https://doi.org/10.14710/pwk.v8i3.64
85 

Mosammam, H. M., Nia, J. T., Khani, H., 
Teymouri, A., & Kazemi, M. (2017). 
Monitoring land-use change and 
measuring urban sprawl based on its 
spatial forms: The case of Qom city. 
Egyptian Journal of Remote Sensing and 

Space Science, 20, 103–116. 
https://doi.org/10.1016/j.ejrs.2016.08.
002 

Nurhanifah. (2021). Description and Mapping 
of Urbanization Development in 
Sumatera Utara. Jurnal Geografi, 13(2), 
251–262. 
https://doi.org/10.24114/jg.v13i2.232
06 

Peraturan Pemerintah Republik Indonesia 
(RI). (2017). Peraturan Pemerintah 
Republik Indonesia Nomor 13 Tahun 2017 
tentang Perubahan Atas Peraturan 
Pemerintah Nomor 26 Tahun 2008 
Tentang Rencana Tata Ruang Wilayah 
Nasional. Sekretariat Negara. 

Pravitasari, A. E., Rustiadi, E., Mulya, S. P., 
Setiawan, Y., Fuadina, L. N., & 
Murtadho, A. (2018). Identifying the 
driving forces of urban expansion and 
its environmental impact in the Jakarta-
Bandung mega-urban region. IOP 
Conference Series: Earth and 

Environmental Science, 149. 
https://doi.org/10.1088/1755-
1315/149/1/012044 

Pravitasari, A. E., Rustiadi, E., & Saizen, I. 
(2016). Exploring Local Driving Force of 
Increasing Urbanized Area in Java 
using Geographically Weighted 
Regression (GWR). International 
Symposium on the Education & Research of 
the Global Environmental Studies in Asia 
& The 11th Inter-University Workshop on 
Education and Research Collaboration in 
Indochina Region 13-15 November. 
Bangkok. 
https://doi.org/10.13140/RG.2.2.1727
0.80966 

Pravitasari, A. E., Saizen, I., Tsutsumida, N., 
Rustiadi, E., & Pribadi, D. O. (2015). 
Local spatially dependent driving 
forces of urban expansion in an 
emerging Asian megacity: The case of 
Greater Jakarta (Jabodetabek). Journal of 
Sustainable Development, 8(1), 108–119. 
https://doi.org/10.5539/jsd.v8n1p108 

Pravitasari, A. E., Suhada, A., Mulya, S. P., 
Rustiadi, E., Murtadho, A., Wulandari, 
S., & Widodo, C. E. (2019). Land 
use/cover changes and spatial 

https://jurnal.unimed.ac.id/2012/index.php/geo/article/view/24441


 
https://doi.org/10.24114/jg.v14i1.24441  Libriyanto et al., (2022) 

 

 Dynamics and Predictions | 45  
 

distribution pattern of rice field 
decreasing trend in Serang Regency, 
Banten Province. IOP Conference Series: 
Earth and Environmental Science, 399. 
https://doi.org/10.1088/1755-
1315/399/1/012033 

Pribadi, D. O., Shiddiq, D., & Ermyanila, M. 
(2006). Model perubahan tutupan lahan 
dan faktor-faktor yang 
mempengaruhinya. Jurnal Teknik 
Lingkungan, 7(1), 35–51. 
https://doi.org/10.29122/jtl.v7i1.364 

Putri, L. M., & Wicaksono, P. (2021). Mapping 
of Land Use Change in the Core Zone 
of Parangtritis Sand Dunes using OBIA 
Method 2015-2020. Jurnal Geografi, 
13(1), 109–120. 
https://doi.org/10.24114/jg.v13i1.214
65 

Putri, R. F., Abadi, A. W., & Tastian, N. F. 
(2020). Impacts of Population Density 
for Landuse Assessment in 
Cengkareng, West Jakarta, Indonesia. 
Journal of Geoscience, Engineering, 
Environment, and Technology, 5(2), 50–
59. 
https://doi.org/10.25299/jgeet.2020.5.
2.3705 

Rokhmah, M. (2012). Potensi dan Kendala 
Kebijakan Perlindungan Lahan 
Pertanian Pangan Berkelanjutan di 
Kabupaten Demak. Jurnal Pembangunan 
Wilayah Dan Kota, 8(2), 157–166. 
https://doi.org/10.14710/pwk.v8i2.11
568 

Rustiadi, E., Pribadi, D. O., Pravitasari, A. E., 
& Indraprahasta, G. S. (2015). 
Jabodetabek Megacity: From City 
Development Toward Urban Complex 
Management System. R.B. Singh (Ed), 
Urban Development Challenges, Risks and 
Resilience in Asian Mega Cities. Springer. 
Japan., 421–445. 
https://doi.org/10.1007/978-4-431-
55043-3_22 

Sadali, M. I. (2018). Ketahanan Pangan 
Berkelanjutan di Kabupaten Sukoharjo. 
Jurnal Geografi, 10(1), 86–97. 
https://doi.org/10.24114/jg.v10i1.849
3 

 

Sari, N. M., & Kushardono, D. (2019). Analisis 
Dampak Pembangunan Infrastruktur 
Bandara Internasional Jawa Barat 
terhadap Alih Fungsi Lahan Pertanian 
melalui Citra Satelit Resolusi Tinggi. 
Jurnal Geografi, 11(2), 146–162. 
https://doi.org/10.24114/jg.v11i2.134
70 

Setiadi, H., Dimyati, M., Rizqihandari, N., 
Restuti, R. C., Indratmoko, S., & 
Handayani, T. (2021). Paddy Field 
Conversion in Indonesia in A 
Contemporary Geographic Perspective: 
A Conceptual Overview of Human-
Dialectics. Jurnal Geografi, 13(2), 195–
210. 
https://doi.org/10.24114/jg.v13i2.210
27 

Sillia, I., & Yuliastuti, N. (2020). 
Perkembangan Pemanfaatan Lahan di 
Kawasan Sekitar Bandar Udara Ahmad 
Yani Semarang. Jurnal Geografi, 12(2), 
174–188. 
https://doi.org/10.24114/jg.v12i02.17
879 

Sitorus, S. R. P. (2017). Perencanaan 
Penggunaan Lahan. IPB Press. 

Subkhi, W. B., & Mardiansjah, F. H. (2019). 
Pertumbuhan dan Perkembangan 
Kawasan Perkotaan di Kabupaten: 
Studi Kasus Kabupaten Sleman, Daerah 
Istimewa Yogyakarta. Jurnal Wilayah 
Dan Lingkungan, 7(2), 105–120. 
https://doi.org/10.14710/jwl.7.2.105-
120 

Sutanto. (1994). Penginderaan Jauh Jilid I. UGM 
Press. 

Tejaningrum, M. A., Ardiansyah, M., & 
Widiatmaka. (2017). Evaluasi Terhadap 
Penggunaan Lahan dan Pola Ruang 
dalam Rencana Tata Ruang Wilayah di 
Kabupaten Pontianak, Provinsi 
Kalimantan Barat. Jurnal Ilmu Tanah 
Dan Lingkungan, 19(1), 1–5. 
https://doi.org/10.29244/jitl.19.1.1-5 

 
 

https://doi.org/10.24114/jg.v14i1.24441

