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Abstract

Land subsidence in Bangkok and its vicinity is a continuous and last longing
phenomena. The observation data of Department of Groundwater Resources and Royal Thai
Survey Department, started from 1978, indicated that during 1978-2007 the accumulated
land subsidence in the area of Ramkamhaeng University, Bangkapi District is 108
centimeters. This is attributed to the large volume of groundwater pumping and fast
urbanization in the area with high rise building and various infrastructures such as road and

bridges. These factors, thus, caused land subsidence.

This study aimed to collect the past records of land subsidence in Bangkok and its
vicinity, to analyse land subsidence causes, i.e., piezometric drop due to groundwater
pumping, land loading from urbanization and natural consolidation and lastly to make
recommendations to solve land subsidence in future. The study comprised with data
collection, land subsidence analysis at monitoring stations, land use study, groundwater
situation, land subsidence model development, GIS system setup and measures

recommendation.

The analysis of land subsidence data from monitoring stations found that the
subsidence rate at ground surface (in 2007) is about 0-2 cm/year and the area with land
subsidence rate more than 2 cm/year are at station no 22 (King Mongkut's University of
Technology Thonburi (Bangmod)), station no 32 (Samutsakron Province), station no 35
(Pathumthani Province). The area with rebound rate (less than 1 cm/year) due to the rise of
piezometric head are at station no 1 (Bangkrui, Nonthanburi Province), station no. 16
(Bangkaen, Bangkok), station no 33 (Muang district, Nonthaburi Province), station no 34
(Sainoi district, Nonthaburi Province), station no 41 (Muang district, Pathumthani Province).
The consolidation process in the deeper layer (more than 20 meters) is rebounding at the
moderate rate ( 1-2 cm/year), however, the consolidation in the soft clay (shallow layer) is

still subsidenced in the similar rate which make the rebounding phenomena not clear.

The developed land subsidence model, calibrated with average subsidence rate
in compartmental area, can differentiate the causes of land subsidence and analysis, it is
found that the causes of groundwater pumping: building load: natural consolidation in

average is 69:29:2 percentage. In the future, if the pumpage in 2027 increases to 1.38 M



cum per day, the subsidence will be at the average of 1.07 cm per year and if the pumpage
is controlled at 800,000 cum per day, the subsidence will be at the average of 0.86 cm/year.
In the case with artificial recharge, the subsidence rate at the recharge area will be
maintained while other area will subsidence at the average of 0.81 cm per year.

The study recommends to maintain the pumping control to be able to control and
monitor groundwater piezometric at the suitable level (-20 to -30 m from surface) with
acceptable affect to future land subsidence (less than 1 cm per year), even though, the
piezometric situations at present are better now. In long term, there should have supportive
measures from land use planning and flood control scheme to manage urbanization growth
and the investment for infrastructure such as water supply should be coincide with
urbanization and this will alleviate the construction loading. Furthermore, new technology
for surveying, groundwater and land subsidence monitoring should be introduced to have

more effective land subsidence monitoring system.



