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Land Subsidence

Types of Subsidence :

e subsidence due to groundwater extraction,
e subsidence induced by the load of constructions
(I.e. settlement of high compressibility soil),
* subsidence caused by natural consolidation of alluvium soil, and
e geotectonic subsidence.

> In Indonesia, land subsidence of urban coastal areas
are usually caused by excessive groundwater extraction.

» The already observed subsidence areas
-> Jakarta, Semarang and Bandung

» The expected subsidence areas
—> Denpasar, Surabaya and Medan
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Land Subsidence in Indonesian Cities

T T

L= |

.. aCN
Cilegon - Jakarta
JAWA BARAT
. =
Bandung

llll'u

" of

¥

DT AV ARTENGAHL. 3

INDONESIA

ESemarang

e o

Surabaya

i

K A Iawa TIMUR
. ' BALI
k

|-1 v
Denpasar ®

Observed land subsidence :

e Jakarta
e Bandung
e Semarang

Expected land subsidence :

e Surabaya
e Denpasar
e Cilegon
e Medan

observed decrease
in groundwater level
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Java Island

Bandung Basin

e Bandung is the capital of West Java Province
and has a population about of 2.5 million (1995).

It is surrounded by several medium sized towns Hittp://www.bandungcity. homepage.com/
which formed the Greater Bandung, and has (— S E—— s
a total population of about 3.5 million. @ PN 1.

e The Greater Bandung lies in the catchment area e
of the upper Citarum river and is surrounded PN . [ ~=‘; T ‘
by range of hills and volcanoes: some of which BN N Bandung' B\ 4
are still active, formed the inter-montane basin, - ) el N ¥

and has an area of about 2250 km?2,

® The central part of the basin, where most of
which occupied by urban and industrial
areas, is a plain measuring about 40 km
East-West and about 30 km North-South

Ref. : Soetrisno, 1996
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DFQO Event # 2005022 - Indonesia - Western Java - Citarum River, Bandung area - Rapid Response Inundation Map
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Structural Setting of Bandung Basin
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INITIAL AIMS OF STUDY

* |S LAND SUBSIDENCE A REAL PHENOMENON IN BANDUNG ?
e |[FYES, WHY LAND SUBSIDENCE IS HAPPENING ?
« HOW IS THE MECHANISM OF LAND SUBSIDENCE ?
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IMPORTANCE OF

LAND SUBSIDENCE INFORMATION IN BANDUNG

Groundwater
extraction Flood
regulation control
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PRINCIPLE OF LAND SUBSIDENCE MONITORING
USING REPEATED GPS SURVEY METHOD

GPS satellites% %

......... ,[ HEIGHT ]

DIFFERENCES Statistical and

— Geometrical

Testings
LAND
SUBSIDENCE

+<— Modeling

[ LAND SUBSIDENCE |

GPS network CHARACTERISTICS |
Covering the
study area
® Coordinates from Survey # 1
® Coordinates from Survey # 2
HH XAl Intlemi;;cié}gii%ﬁgngress Hasanuddin Z. Abidin et al., 2006

TN oac 8 - 13 October 2006 - Munich, Germany 2008 Bandung Institute of Technology, Indonesia



GPS NETWORK FOR MONITORING
LAND SUBSIDENCE in BANDUNG BASIN
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- GPS NETWORK FOR MONITORING
% > 3 - LAND SUBSIDENCE in BANDUNG BASIN
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SOME GPS POINTS IN BANDUNG
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GPS SURVEYS IN BANDUNG

GPS receiver : dual-frequency geodetic-type

Session length : in general 10 to 12 hours

Data rate : 30 seconds, Mask angle : 15°

Processing : SKIPro, precise ephemeris, Saastamoinen tropospheric
model, ionospheric free linear combination after fixing the integer
ambiguities of L1 and L2 signals
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GPS Derived Subsidence Rates (mm/month)
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IMPACT OF SUBSIDENCE AROUND CMHI GPS STATION
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CLOSING REMARKS

e GPS survey method is a reliable method for studying and monitoring land
subsidence - should also be integrated with results obtained by Leveling,
INSAR and Automatic Water Level Recorder.

e Land subisdence in Bandung =
f { excessive groundwater abstraction,
building load (?), tectonics (?),
natural compaction (?), X,(?), ... , X, (?) }

e Further research is needed to clarify the real mechanism and pattern of
land subsidence phenomena in Bandung.
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