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ABSTRACT 

Investigating the possibility of detection of the concealed military structures is one of the complicated 
problems. This structures is created a significant conductivity in opposite of the earth which can be 
detected using electromagnetic method. Airborne electromagnetic method is considered as an important 
geophysical method that is used in the airborne survey. This method is characterized by high speed, 
extensive coverage, cost-effective and performance capabilities for implementation in sever topographical 
relief. In this paper, we used electromagnetic data to solve the problem. In order to analyze this problem, 
both forward and inverse problems are treated in this contribution. In the forward problem, with the 
assumption of the known size and position of the structure, secondary magnetic field signal is modeled. 
Then, using the modeled signals, some points about the detectability of the structures are discussed. 
Finally, both of the forward and inverse problems are implemented based on simulated data and some 
suggestions are made to decrease the probability of detectability of the underground military targets. 

 

1. Introduction 

Electromagnetic (EM) methods are advantageous to 
investigate the electrical resistivity distribution for anomaly 
mapping in variety of field such as mineral exploration and the 
near subsurface conductive targets. An airborne electromagnetic 
system can be used for a quick search for resistivity anomalies. It 
is helpful for data presentation (mapping) and interpretation to 
convert the data-in-phase and quadrature measurements of a given 
magnetic field component of a transmitter coil using a single 
frequency-into apparent resistivity values, i.e., into the resistivity 
of a homogeneous half-space (Mundry, 1984).Various methods 
are used in electromagnetic (EM) modeling, e.g., integral-volume 
method, finite-difference method, and finite-element method (Li 
et al. 2016). Deeply buried facilities have significant implications 
for national security, principally in terms of giving a state an 
effective sanctuary for protecting its weapons or command and 

control functions from attacks with modern precision guided 
weapons. At the same time, these facilities pose a difficult 
challenge for our military forces, which will want to locate and 
destroy them in the event of a military confrontation (Sepp, 
2000).The experience of pervious wars suggest the aggressive 
country concentrates over destruction critical infrastructure, 
especially military facilities. Therefore, in order to reduce the 
damages of these crucial structures against the modern weapons 
of the enemy, they are usually constructed in a safe depth beneath 
the surface and proper geological settings.  The safe depth and 
proper geological settings for crucial structures implies a position 
that the enemy is not able to detect and locate them using modern 
geophysical equipment such as airborne EM systems. In this 
paper, after introducing the airborne EM method, we will 
investigate the possibility of the detecting different types of 
subsurface models. The main purpose of this paper is to show 
how we protectour strategic targets can and conceal military 
facilities against airborne geophysical sensors of enemy. 


