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Remote Sensing Rewards in an Earthquake Disaster

. o . . . ) . Prediction and Preparation Response and Recovery
This study is intended to highlight an emerging trend in the research field of quakes
identification.
-Long term precursors - Short term precursors - Optical, Lidar and Radar

Earthquakes are particular among natural disasters for their enormous capability to kill, to L onesphene Pert batien 'lm;j:jgewﬁeapam N
damage, and to trigger other disasters. 3. Thermal IR anomalies 2. Damage Assessment

3. Potential Risks
Earthquake Occurence

Traditionally there has been a focus on rock and soil mechanics to develop a mechanical
precursor system for earthquakes. But the instantaneous nature of the hazard prevented any Time line
breakthrough in short-term prediction of quakes. Pre-earthquake Post-earthquake

List on the main remote sensing activities related to an earthquake event
EIectromagnetic Precursors

The unified approach towards studying earthquake precursors has witnessed a growing trend towards using “electromagnetic precursors” clues. The physical
illustration of these clues is that the rocks’ strain accumulation would generate electromagnetic manifestations through various mechanisms.
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1. 1GS Networks, with GPS receivers on ground and satellites above the ionosphere. (High Orbital Radio (Low Orbital Radio

0 Tomography) Tomography)

2. Ratio-tomography of the ionosphere (RTIl) perform by upper and lower satellites [3]. IGS Networks, (Mubarak et. al, 2009)  Ratio-tomography, (Freund et. al 2009)
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In 1982, infinitesimal abnormalities (nTesla) were detected in Earth magnetic field satellite S S
during a magnitude 5.4 EQ by Aureol 3 [4].The physical explanation points out that stressed :—/—Q o i
rocks at the hypocentre release charges upon cracking. The free charges create large currents Extromely Low Frequency (ELF) 8\

that slightly perturbate the Earth’s magnetic field. The created disturbances are the source of — s —er ——

the EM radiations with low frequencies ULF, ELF, and VLF. QuakeSat mission for monitoring ELF emissions, (Safaee et. al, 2004)
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The thermal infrared anomalies in satellite remote sensing images before an earthquake
were reported worldwide for approximately 25 years since 1988 [5]. The large rapidly
changing areas of enhanced mid-IR emissions were linked to impending earthquake activity.
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In 2002 a new promising physical explanation offered by the p-hole theory [6]. The theory
extended the perception earthquake electromagnetic precursors and has reactivated

researches on thermal anomalies as possible clues for quake prediction [7].
The micro process of surface TIR emission, (Freund et. al 2009)

After Bam earthquake 2003, two of the groups worked on remote sensing were [8,9]. The
first group worked on the crust displacement field derived from InSAR image and other on
tracking thermal anomalies from the daytime NOAA-AVHRR images of the region. Combining
the two published results the maximum infrared emissions were observed from the area
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TIR anomaly from NOAA-AVHRR Crust displacement field from InSAR
(Choudhury et. al 2006) (Parsons et. al 2005)

Conclusions

The recent progress is expected to integrate efforts of different scientific fields (geology, seismology, meteorology, remote sensing...) in the establishment of
information models for short-term earthquake prediction. Therefore recent researches would enhance correlation investigations of the related phenomenon
measured by the various disciplines.

References

1. LiulY., Chen, Y.l,, Pulinets S.A., Tsai Y.B., Chuo Y.J. (2000). Seismo-ionospheric signatures prior to M>6.0 Taiwan earthquakes. Geophysical Research Letters

2. Mubarak W. A., Abdullah M., Misran N. (2009). lonospheric TEC response over Simeulue earthquake of 28 March 2005. International Conference on Space Science and
Communication, 2009

3. Freund F. (2009). Towards a Unified Theory for Pre-Earthquake Signals. USGS seminar.

4. Safaee B., Aimohammadi A. (2004). Using Remote Sensing technology for detection of Electromagnetic Earthquake precursors. Fourth International Conference on Cooperation and

Promotion of Information Resources in Science and Technology.

5. Gorny V. 1, Salman A. G., Tronin A. A., Shilin B. B. (1988). The Earth's outgoing IR radiation as an indicator of seismic activity. Proc. Acad. Sci. USSR

6. Freund F. (2003). Rocks That Crackle and Sparkle and Glow: Strange Pre-Earthquake Phenomena. Journal of Scientific Exploration

7.MaY., Wu L, LiuS.,, Ma B. (2011). A new method to extract and analyse abnormal phenomenon of earthquake from remote sensing information. Geoscience and Remote Sensing

Symposium (IGARSS), IEEE

8. Choudhury S., Dasgupta S., Saraf A. K., Panda S. (2006). Remote sensing observations of pre-earthquake. International Journal of Remote Sensing

9. Parsons B. (2005), ERS and Envisat missions: data and services, available online: (accessed 16 09. 2012). http://earth.esa.int/ fringe2005/proceedings/presentations/800 laur.pdf

10. Saraf A. K., Choudhury S. (2005). Thermal Remote Sensing Technique in the Study of Pre-Earthquake Thermal Anomalies. J. Ind. Geophys. Union


mailto:mostapha.harb@eucentre.it

