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North Coast of Java Land subsidence, Changing and 
the Future Conditions



Presentation outlines

Part 1 : North Coast of Java Land subsidence and prediction in 2031

Part 2 : Case of Sinking Village



INTRODUCTION

LANDSAT 1993 LANDSAT 2021

Sumber gambar: Badan Geologi KemenESDM, 2019

Pekalongan Pekalongan
Notes: 
• North coast of Java is under attention of 

the government of Indonesia
• High land subsidence
• The dominance of soft soils composed of 

alluvial deposits
• Relatively fast development and 

exploitation of land use (many big cities 
on the coast of Java: Tangerang, DKI 
Jakarta, Bekasi, Karawang, Cirebon, Tegal, 
Pekalongan, Semarang, Surabaya)

• Settlement changes, mangrove changes, 
shoreline changes



Part 1: Land Subsidence Calculation

INPUT

Sentinel 1 – SLC (five years data)

PROCESS
Geometric, and DB corecction
Calculate the displacement

OUTPUT Land subsidence in 5 cities in the North 
coast of Java



RESULTS : LAND SUBSIDENCE IN THE NORTH COAST OF JAVA



RESULTS : ACCURACY ASSESMENT 

NSE test formula is then carried 
out and it is found that the test 
results between field data and 
DInSAR data are around 0.787.

Actual conditions compared to the dinSAR data



X1= Estimated inundated area

X0 = National Digital Elevation Model (BIG 2018)

Y= Land subsidence rate per year

tn= Predicted year

t0= National Education Year

P= Highest tide (simulation model)

Formula on Inundation Areas Estimation for Future Years



Sinking area prediction in 2031 based on landsubsidence in Jakarta, Pekalongan dan Semarang
(Sources :Ardha, Khomarudin, Yulianto, dan Suhadha (2021))  

SINKING AREA PREDICTION BASED ON LAND SUBSIDENCE



PART 2 : CASE OF SINKING VILLAGE 

- The village is sinking
- Shoreline changes from 

2003 -2021 is 180 m 
(2003-2020 : 100 m, 2020-
2021: 80 m)

- Around 75 families 

100 m



RESEARCH OBJECTIVES

The objectives of this research are:
• To determine the causes of the sinking of Semonet Island in

Pekalongan region



DATA USED



METHODOLOGY



RESULTS

1. There was a breakwater development in 
estuary near the village 

2. The breakwater change the sea and river 
current directions

3. The villages destroyed slowly by the 
changes of sea and river directions

4. The village and and also breakwater are 
sinking now
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RESULTS



CONCLUSIONS

• The sinking of Semonet Island is real with very significant
changes.

• The results of the research show that the influence of land
subsidence, the construction of breakwaters that change the
coastal structure, changes in land cover in the watershed,
and high rainfall caused the sinking of Semonet Island.

• High rainfall in January-February 2021 answers the drastic
events in 2020-2021.



RECOMMENDATION

• Considering that massive changes in land subsidence have
occurred, it is recommended to relocate the people who still
live on the island by providing social assistance so that they
can live a better life.

• Further research still needs to be done to model the current
direction correctly and to continuous monitor the evolution of
the subsidence phenomena
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