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INTEGRATED MONITORING OF THE 24 AUGUST 2016 M 6.2 EARTHQUAKE IN ITALY

DYNAMICS OF LINEAMENT SYSTEMS AND THEIR STATISTICAL INDICATORS FOR A SET OF 
SATELLITE IMAGES OBTAINED BY MODIS INSTRUMENT (TERRA/AQUA SATELLITES)

Variations in the total electron content (TEC) obtained from the data of the GPS satellite 
navigation system by the ground stations AQUI, BZRG, IENG, MATE, NOT1 and 
UNPG in the period from 01.08.2016 to 31.08.2016

8.0

8.5

9.0

9.5

10.0

10.5

11.0

11.5

12.0

12.5

13.0

13.5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

August 2016

T
E

C
, 

T
E

C
U

14.0

М=6.2

Epicenters of earthquakes in Italy 2016-2017

Lithospheric plate boundary (USGS)

Crustal faults (SHARE EDSF)

Epicenters of 2006-2015 earthquakes

2.5-3.5

3.5-4.5

4.5-5.5

5.5-6.5

Monitoring area specification based on the results of the spatial analysis
 of earthquakes that occurred in the period from 2006 to 2015

The studied earthquake-prone region is experiencing a subduction of the Adriatic microplate under the
 Apennines from east to west, as well as the continental collision of the Eurasian and African plates and 
the opening of the Tyrrhenian basin to the west. To specify an observation area, a spatial analysis of more
 than 2000 earthquake events with a magnitude above 2.5 that occurred in Italy over the 2006-2015 period 
was carried out using the hot spot analysis method. It follows that in the studied region with increased 
seismic activity, 3 statistically significant zones can be distinguished with a 99% probability of an earthquake
 with a magnitude of above 4: 1) in northern Italy at the boundary of the lithospheric plate; 2) in the central 
part of Italy at the intersection of several crustal faults; 3) in the south of Italy

Bondur V.G., Tsidilina M.N., Gaponova E.V., Voronova O.S., Feoktistova N.V.
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DYNAMICS OF AEROSOL OPTICAL DEPTH (AOD) VALUES DURING THE 24 AUGUST 2016 
М 6.2 EARTHQUAKE PREPARATION IN ITALY ACCORDING TO 

TERRA/AQUA SATELLITES (MODIS INSTRUMENT)

DYNAMICS OF CHANGE IN THERMAL FIELD ANOMALIES DURING THE 24 AUGUST 2016 EARTHQUAKE
 PREPARATION IN ITALY ACCORDING TO AQUA SATELLITE (AIRS INSTRUMENT)

Time series of variations in the ionospheric total electron content (TEC) and two-dimensional distribution in ∆TEC color tones obtained from
 the data of the UNPG GPS ground station located within a 100 km radius from the earthquake epicenter

Maps of relative ∆TEC values (%) obtained from TEC GIM data
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DYNAMICS OF IONOSPHERIC PARAMETERS DURING THE 24 AUGUST 2016 М 6.2 EARTHQUAKE PREPARATION
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Variations in surface skin temperature (SST), surface air temperature (SAT), 
and outgoing longwave radiation (OLR), values of aerosol optical depth (AOD) 
and variations in TEC (GIM), the values are averaged within a 200 km radius 
from the center of high-risk zone of strong earthquakes  
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The median center of the high-risk zone for strong earthquakes in 
Central Italy was chosen as the center of the data averaging zone 
for joint analysis. The analysis of satellite data was carried out for 
three zones of 150 km, 200 km and 350 km radius. Surface skin 
temperature (SST), surface air temperature (SAT), and outgoing 
longwave radiation  (OLR) were normalized using the mean square
deviation of data for current year versus other years in that period
to re-range values from 0 to 1. Normalized SST, SAT and OLR 
data were averaged within the radius. For comparison with thermal 
data and data on the state of the ionosphere during the earthquake
preparation, the values   of aerosol optical depth (AOD) were 
averaged along the tectonic fault within the radius. The averaging 
zone did not include data for northern Italy, which has high AOD
values   likely from industrial sources. For the joint analysis of
ionospheric variations with other parameters, the night TEC (GIM)
d a t a  a v e r a g e d  w i t h i n  s t u d i e d  a r e a  w e r e  u s e d .
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Variations in the values of outgoing longwave radiation (OLR), surface air temperature (SAT), surface skin
temperature (SST) according to AIRS instrument (Aqua satellite) in the period from 01.08.2016 to 
31.08.2016. The values of the thermal precursor indices are averaged within 150 km radius from the 
center of high-risk zone of strong earthquakes 
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