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Introduction

In summer 2004 an airborne geophysical survey (helicopter-borne electromagnetics and magnetics) was flown by AGRS in cooperation with BGR in order to
iInvestigate the coal fire area of Wuda, Inner Mongolia, China. A geophysical ground survey (transient electromagnetics, magnetics) took place in summer 2005.
The objective of this survey was to investigate especially Fire Zone No. 8, one of several fire zones in this area. The applied electromagnetic methods determine the
electrical conductivity respectively the resistivity of the subsurface as a material parameter which provides information on the lithology and the structure of the
underground layers. The magnetic measurements provide information on local anomalies of the magnetic field.
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Vertical resistivity section from the Flight line No. 2220, which
crosses Ground Profile No. 5 at Wuda Fire Zone No. 8.

_ | o _ - _ The geophysical ground survey was performed along several profile lines crossing
Transient electromagnetic (TEM) measurements provide information on Electramegnatic Messurements (TEW) Wuda Fire Zone No. 8 in its northern and southern part from west to east (e.g.
the distribution of the electiical conductivity respectivly the electical V=l R S R Ground Profile No. 5). Some survey lines also cross the Fire Zone from south to north,
resistivity of the subsurface. The measurements yield the apparent beginning at the hot burning spotin the south of Fire Zone No. 8, e.g. Ground Profile

Principle scheme of the TEM

resistivity and after a 1-dimensional data inversion one obtains the ethod for the central 0o NO. 6.

AR p
resistivity distribution for a layered earth model. o | configuration. After data processing the 1-dimensional models provide the resistivity distribution
The TEM method uses transmitter and receiver coils with different sizes of the subsurface by assumption of a 1-dimensionally layered structure. The
and configurations. A short current shut-off in the transmitter coll resistivity of the rocks provides information on the lithology and depends also on

produces eddy currents in the underground. Their waning strength
Induces a secondary field whose time rate of change is measured as a
decaying voltage curve in the receiver coll, recorded over a certain
time window. The resulting exploration depth depends only on the local
noise level. By varying coil size and time window the TEM system is able to
provide information on the resistivities of layers at greater depths below
surface than it is possible with the airborne survey. TEM measurements
were performed along several profile lines across the fire zones and at
single localities selected in the burning areas.

the water content of the rock. It is expected that the burning process could
change the resistivity of the coal seam and the hosting rock and thus indicate the
burning zones. This is investigated in the frame of this project by considering the
results of the different methods applied and by investigating the physical
processes which take place during the burning process. For example the two
Field equipment of TEM  Ground Profiles No. 5 and No. 6 show layers with lower resistivity which may be an
measurements at one of evidence forthe burning coal seams (marked by blue dashed arrows).

the Wuda fire zones.
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