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1- Situation Awareness

2- Hard and Deeply Buried Targets
3Kinetic Weapons

4- Underground Facility
5- Deep Underground Hardened Structure



1- Strategic Hard and Deeply Buried Targets
2Overburden

3- Passive Acoustic, Seismic and Electromagnetic Monitoring
(PASEM)

4- Unattended Ground Sensor System



1- Geophone
2- Seismic and Acoustic Vibration Imaging
3- Laser Vibrometer
4- Focal Plane Arrays
5- Low-Altitude Airborne Sensor System
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6- Gravity Anomaly for Tunnel Exposure(GATE)



1- Gravimeter
2- Gravity Gradient
3- Gravity Gradiometer
4- Void
5- Anomalous Gravity Signatures
6- Airborne Tomography Using Active Electromagnetics
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1- DOB: Depth OF Burst
2- Inelastic Effects
3- Surface- burst
4- CEP: Circular Error Probable

(CEP)

5- Blast
6- Fallout
7- Thermal Radiation



1- Initial Radiation
Inertia

momentum

3- Stealth Technology
4- Forward-looking Infrared
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1- Conventional Air-Launched Cruise Missile Penetrator (CALCM)
2- Shaped Charge
3- Joint Direct Attack; Munitions (JDAM)
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Hiding Deeply Buried Targets Challenges and Vulnerabilities
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Many countries worldwide are using underground facilities to conceal and protect leaders, military

and industrial personnel, weapons, equipment, and various other assets and activities. The

identification, attack and destruction of these facilities which are considered as high-value targets is

on the top priority of the intelligence, surveillance and reconnaissance operations of the attacking

country.

The goal of this essay is to introduce the characteristics and structure of deeply buried targets and

review the characteristics of nuclear and conventional earth penetrating weapons and finally the

main and collateral effects of the explosion of such weapons along with challenges and impacts of

attacking deeply buried targets using nuclear and conventional earth penetrating weapons. Many

strategically deeply buried targets are beyond the reach of conventional earth penetrating weapons

and their destruction can be made possible only by taking the risk of using nuclear weapons. The

ability of any country to put at risk these kinds of facilities are challenged not only by depth and

their widespread numbers of their vital systems but also the complex CCD techniques and the

presence of some of them in the vicinity of civilian areas make this challenge worse. Such facilities

hide and protect high value strategic facilities of every nation. This essay shows that knowledge of

characteristics, weak and strong points of these weapons which are used against underground

facilities can contribute effectively to designing, hardening and will finally lead to the reduction of

possible damage and vulnerabilities to these facilities and humans well.
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