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OBJECTIVES OF STUDY

Underground mining causes subsidence effect on the earth
surface. It is possible to monitor this effect by geodetic surveying
methods.

However, these methods have some difficulties to apply in places
where topography is hilly or forestry or dense urbanization is
available.

These difficulties can be overcome using InSAR technique to
monitor subsidence effects. In order to study the performance of
INSAR on determining subsidence effects, an investigation has
been carried out in Kozlu region of Zonguldak Hardcoal Basin,
Turkey.

Using JERS-1/SAR and RADARSAT images subsidence areas and
amounts have been determined. These results obtained from
INSAR have been compared those obtained from GPS
observations of a geodetic control points established in the region.

I 3-D model derived ASTER image for test area
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TEST AREA FOR THIS STUDY
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o now the raw coal about 400 million ton has been extracted
the basin which has the area of 15000 km2 whose 3000 km2 is
r the sea.

is basin, the coal seams are limited to the upper carbonifer
s. These layers, whose total thickness changes between 600-
, have a very complex

coal productlon in the region has been carried out in the
metrical pattern and different
height, using different production techniques.

Kozlu region treated in this study is one of the oldest production
of the basin.




MEASUREMENT OF GROUND DEFORMATION USING
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s map five deformation zones have been detected. The four of
zones are in the forestry area which is not appropriate to apply
pbservation technique.

nly urban area which the subsidence is observed is related to

INSAR and GPS

egion_In this area_a GPS network has been established to
e deformations detected by InSAR technique.
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formations obtained from INnSAR with an interval of 132 days in 1996

FORMATIONS OBTAINED FROM GPS
AND InSAR AFTER 2005
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Deformation vectors obtained from GPS
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Regression graphics of deformation slant ranges obtained from
GPS and InSAR with an interval of 132 days in 1996
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ber and November 2005, GPS measurement was conducted in the
ding of Kozlu coal mine by ZKU. The interval between two measurements
hurtas 1 month, but a dlsplacement with more than 45 millimeter should
atton has been active at the present.
son was made between InSAR and GPS measurementresults in the areas
and ZK-02 in Fig.5 where deformations were clearlydetected by INSAR.

bunts of displacement measured by INSAR in the area of ZK-0land ZK-02|
724 millimeter and 61.180 millimeter respectively, while that obtained by]
lasurement were 50.895 millimeter and 60.602 millimeter respectively. This
evaluation thatInSARand GPS measurement is highlyconsistenthaving
reement with variance less than 9 millimeter.
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ormation measurement, which integrates complementarily GPS
asurement, leveling and multiple spaceborne SAR data.

CONCLUSIONS AND FURTHER WORKS

owings have been obtained:

IRS-1/SAT and RADARSAT have been provided consistent results with
S. In this way, spatial and temporal details have been possible to
pbduce in Kozlu region.

he same parallel with GPS, diferential INSAR analyses have been
bvided to monitor the deformation in short periods such as 0-5 month

bsidence effects in places where GPS method can not be applied
ve been successfullydetermined by INSAR

bsidence effects in places where GPS method can not be applied

e been successfully determined by INSAR As for the accuracyof
asurement, INSAR results correspondto the GPS measurementdata
hin 9 millimeter variance. This proved that INSAR provides highly
agcurate variation measurement with less than 8% of phase (1cm). From
results described above, ground deformation has been taking place
ozlu coalfield even after 1995.




