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Tecniche satellitari robuste per il
monitoraggio dei rischi naturali e

ambientali.
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FUNDING AGENCY OR PROGRAM

NASA

EC-FP6/GMES-ESA

EC-FP6/IST

EC-FP7/GMES-ESA            

Main projects leaded or participated by DIFA (responsible V. Tramutoli)
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FUNDING AGENCY OR 
PROGRAM

NATO Science for Peace

EC-FP6/INTAS 

Lombardia Region
Civil Protection Office

Palermo Province 
Civil Protection Office

Main projects leaded or participated by DIFA (responsible V. Tramutoli)
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Earthquakes
e.g. 7 September 1999 Athens 
Earthquake

Soil wetness
e.g. Carpathian Basin, April 2000

Volcanic eruptions

Flooded areas 

Floods

TISZA
SZOLNOK

TISZAVARKONY

VEZSENYTISZAJENE

TISZASASTISZA

TISZA
SZOLNOK

TISZAVARKONY

VEZSENYTISZAJENE

TISZASASTISZA

TISZA
SZOLNOK

TISZAVARKONY

VEZSENYTISZAJENE

TISZASASTISZA

TISZA
SZOLNOK

TISZAVARKONY

VEZSENYTISZAJENE

TISZASASTISZA

TISZA
SZOLNOK

TISZAVARKONY

VEZSENYTISZAJENE

TISZASASTISZA

e.g. Ungary flood, April 2002
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fires

Forest fires
e.g. Fires in Italy, February 2005

Oil spill

Sea pollution
e.g. Oil spill in the Persic Gulf, 
January 1991

Moderately wet

Raining Clouds
Weakly wet

Extremely wet

Hot spot

e.g. 2004-2005 Etna eruption (Italy)

Thermal anomalies

3 days before EQ

Robust Satellite Techniques (RST, Tramutoli, 1998, 2005, 2007)
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Natural and Environmental 
hazards

•Forest fires detection and risk 
assessment

•Volcanic eruption detection, 
monitoring and prediction

•Oil spill detection and monitoring

•Flood risk

•Seismic areas monitoring

•Desertification process monitoring

•Etc….

Civil security 

•Pipeline blasts

•Bonefires in refugee camps

•Oil spill due to pipeline sabotage

•Terrorist attack first warning  

•Etc….

Algorithms 
10 years of RST  Applications to:

Valerio Tramutoli 



Algorithms 
Timely detection of forest fires

•Within 15 minutes

•Smallest than 100sm
(goal 30sm)

Valerio Tramutoli 



Algorithms 
Timely detection of forest fires

250

255

260

265

270

275

280

285

290

20
07

12
20

10
00

20
07

12
20

10
45

20
07

12
20

11
30

20
07

12
20

12
15

20
07

12
20

13
00

20
07

12
20

13
45

20
07

12
20

14
30

20
07

12
20

15
15

20
07

12
20

16
00

20
07

12
20

16
45

20
07

12
20

17
30

20
07

12
20

18
15

20
07

12
20

19
00

20
07

12
20

19
45

20
07

12
20

20
30

20
07

12
20

21
15

20
07

12
20

22
00

20
07

12
20

22
45

20
07

12
20

23
30

20
07

12
21

00
15

20
07

12
21

01
00

20
07

12
21

01
45

20
07

12
21

02
30

20
07

12
21

03
15

20
07

12
21

04
00

20
07

12
21

04
45

20
07

12
21

05
30

20
07

12
21

06
15

20
07

12
21

07
00

20
07

12
21

07
45

20
07

12
21

08
30

20
07

12
21

09
15

GRAFICO_CAVARGNA_20_21_DIC

����� ����� �����

MIR (Ch4) Media Ch4

PIXEL-LINEA = 76-21

± 2 �

SEGNALAZIONE INCENDIO C.F.S. DI 
CURNO ALLE ORE 12:30 (LT) DEL 21 
DICEMBRE. DOPO 19 ORE DALLA 
PRIMA DETECTION CON SEVIRI.

Tempo (GMT)
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AVHRR

CAVARGNA (Lombardia) 20-21 December 2007
Detection 20 hours before !



Algorithms 
Monitoring volcanoes

Bocca Nuova

Montagnola

Valle del Leone

Zafferana
Rifugio Sapienza Valle 

del B
ove

Nicolosi

Voragine

Cratere di N.E.

SP  92
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July-August 2001
lava flows reports



Algorithms 
Monitoring floods

UngheriaUngheria

Budapest Romania

T
isza

Alpi Transilvaniche

Danubio

Ex-Jugoslavia

BelgradoAlpi Dinariche

Lago di Scutari

KISKOERE

Tim
is

09/04/00 ore 14

water bodies by

XIAO & CHEN (1987)

method

Kiskoere

TIS
ZALago di 

KISKOERE

⊗⊗⊗⊗ 2-1 ≤≤≤≤-1 (only
flood affected
areas are 
detected by
applying RST 
approach)

09/04/00 ore 14

Kiskoere

TIS
ZALago di 

KISKOERE

Central Europe April 2000
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Algorithms 
Monitoring seismic areas

17 August 1999
(Izmit earthquake)

13 August 1999

13 August 1999

17 August 1999

17 th August 1999 Izmit (Ms=7.4)

6 August 1999 11 August 1999 12 August 1999

13 August 1999 15 August 1999 16 August 1999

17 August 1999
(Izmit earthquake)

19 August 1999 20 August 1999

21 August 1999 23 August 1999Pixels with ALICE index > 2

METEOSAT - TIR

Valerio Tramutoli 



Monitoring oil discharges and seapages
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Real-time monitoring of Infrastructures
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Accidents/sabotages to pipelines in Iraq (18 October 2005)

False alarms elimination by RST

Brightness temperature (Tb)

Reference fields
Month: October
Time-slot: 23:00 GMT
SEVIRI Channel: 3.9 µµµµm

Permanent heat sources (e.g. refineries or power plants)

Mean (µµµµ)

St. dev. (σσσσ)

Valerio Tramutoli 



Accidents/sabotages to pipelines in Iraq (18 October 2005)

False alarms elimination by RST

Permanent heat sources (e.g. refineries or power plants)

Dataglobe 2 August 2004

Valerio Tramutoli 



18-Oct-2005 
23:00 GMT
SEVIRI ch 3.9 µµµµm

Accidents/sabotages to pipelines in Iraq (18 October 2005)

False alarms elimination by RST

ALICE >1.5

0.371.36290.80291.31
Refinery

(Lat 30.215N
Long 47.388)

1.562.60281.58285.66
Pipeline attack (detected)

(Lat 33.972
Long 43.91)

ALICE
(Tb – µµµµ)/σσσσσσσσ (K)µµµµ (K)Tb (K)Hot spot

October 18th 2005 pipeline blast
due to a sabotage in Iraq

Valerio Tramutoli 
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Sabotages to pipelines in Iraq
Identification for sure (false alarms elimination) by RST

by courtesy of A. De La Cruz

Algorithms (validation)

18-Oct-2005 
23:00 GMT
SEVIRI ch 3.9 µµµµm

ALICE >1.5

October 18th 2005 pipeline blast
due to a sabotage in Iraq
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Sabotages to pipelines in Iraq

Identification for sure of  time of the events by RST

Algorithms

22-06-2005 13:00 GMT

SEVIRI ch 3.9 µm

⊗MIR(r,t) >2
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Monitoring populations

Algorithms
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Monitoring populations
Algorithms

Ceuta, September 
29, 2005

[...At three o'clock in 
the morning a group 
of twenty Congoleses
and some 
Costamarfileños
crossed the two 
fences that separates 
Morocco from Ceuta. 
With them there have 
been other 
immigrants from 
different origins…]

http://thistuesday.org

29 September 2005; 00:00 GMT

MSG-SEVIRI channel 3,9 µµµµm 

Ceuta

(3 hour before fences crossing)

SEVIRI hot spot Campi rifugiati noti
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Other security issues

Algorithms



Other security issues

Explosion at the Hotel Hilton
(Taba, Egypt, 7 October 2004)

Taba's SEVIRI 3.9µ µ µ µ brightness temperature
7th October 2004
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SEVIRI detection of  attacks to Beirut 
airport (18:15 GMT) 

SEVIRI channel 3.9 µm
13-07-2006 21:45 GMT

lat   33.81610 N, long   35.49274 E

Attack to the Lebanon International Airport
Beirut 13-14 Luglio 2006

Algorithms
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1-10 Gbit/s

MSG receiving system

Storage Area

NAS M
400

20 Terabyte
s

Receiving PC

Pre-Processing
PC

1-10 Gbit/s
Extranet
SDH Link
155 Mbit/s

FastT
700

10 Terabyte
s

Tape Library

30 Terabyte
s

Ip Network

Working Groups

∼60 Tbytes +
∼30 Tbytes on 
line!

NOAA/EOS receiving system

Receiving, Archiving & Processing  Facilities  
for NOAA, EOS and MSG satellites 
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Space-Time coverage

Meteosat & MSG receiving station 
at DIFA

NOAA & EOS  receiving station 
at  IMAA

one image 
each15 minutes

Since 1994

since 2000

one image 
each  3-6 hours
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Education on Spatial Technologies 
at the University of Basilicata

•• 4 4 coursescourses at University of Basilicata  at University of Basilicata  
(Potenza & Matera campus) (Potenza & Matera campus) 

•• 2 2 PhDPhD schoolsschools at DIFAat DIFA

•• more more thanthan 100 100 youngyoung specialistsspecialists
educatededucated in the last 5  in the last 5  ysys

the DIFA-IMAA Group on Advanced Satellite Techniques for Environmental Monitoring (GASTEM)
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Education for public administrations

Course on Spatial Technologies on forest fires monitoring
for Lombardia Region Civil Protection personnel and volunteers

Potenza-UNIBAS-March 2007
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Education on Spatial Technologies for 
foreign students/researchers

OrganizedOrganized in in cooperationcooperation withwith::

•• the the AbdusAbdus SalamSalam InternationalInternational
CentreCentre of of TheoreticalTheoretical PhysicsPhysics
(Trieste)(Trieste)

•• IEEE (IEEE (GeosciencesGeosciences and Remote and Remote 
SensingSensing))

••EC & GMOSS Network of EC & GMOSS Network of ExcellenceExcellence
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Exporting knowledge and best 
practices

Georgian landscape

SCO initiative for the start-up of  
South Caucasus Observatories and 

Tbilisi Satellite Station
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Main publication on RAT-RST approach 
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4. Pergola N, Tramutoli V., Marchese F.: Automated detection of thermal features of active volcanoes by means of Infrared AVHRR records. 
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5. Cuomo V., Filizzola C., Pergola N., Pietrapertosa C., Tramutoli V.: A self-sufficient approach for GERB cloudy radiance detection. 
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Journal of  Remote Sensing, 26(1), 9-27, 2005. 
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monitoring seismically active areas. The case of Kocaeli (�zmit) earthquake, August 17th, 1999, Remote Sensing of Environment, 96 (3-4), 
409-426, 2005.

8. Lacava, T., Cuomo, V., Di Leo, E. V., Pergola, N., Romano, F. and Tramutoli, V., Improving soil wetness variations monitoring from passive 
microwave satellite data: the case of April 2000 Hungary flood. Remote Sensing of Environment, 96/2, 135-148, 2005.

9. Genzano N., Aliano C., Filizzola C., Pergola N., Tramutoli V.,A robust satellite technique for monitoring seismically active areas: the case of 
Bhuj - Gujarat earthquake. Tectonophysics, 431, 197-210,  doi:10.1016/j.tecto.2006.04.024, 2006

10. Filizzola C, Lacava T, Marchese F, Pergola N, Scaffidi I, Tramutoli V. Assessing RAT (Robust AVHRR Technique) performances for volcanic 
ash cloud detection and monitoring in near real-time: the 2002 eruption of Mt. Etna (Italy). Remote Sensing of Environment, vol. 107, pp. 
440-454 ISSN: 0034-4257. doi:10.1016/j.rse.2006.09.020., 2007.

11. Tramutoli V., Jasani B., Pergola N., Filizzola C., Casciello D., Lacava T. (2008). “Early Warnings and Alerts” in Remote Sensing from Space -
Supporting International Peace and Security, Jasani, B., Pesaresi, M., Schneiderbauer, S., Zeug, G.,  editors, GMOSS Book Vol.1, Elsevier, 
2008, (in press).

12. Lacava, T., Pergola, N., Sannazzaro, F., Tramutoli, V., Improving flood monitoring by RAT (Robust AVHRR Technique) approach: the case 
of April 2000 Hungary flood.  International Journal of Remote Sensing (in press), 2008.

in Proceedings of  International Conferences 
1. Tramutoli, V: Robust Satellite Techniques (RST) for natural and environmental hazards monitoring and mitigation: ten years of successful 

applications. In The 9th International Symposium on Physical Measurements and Signatures in Remote Sensing, Shunlin Liang, Jiyuan
Liu, Xiaowen Li, Ronggao Liu, Michael Schaepman Editors, Beijing (China), ISPRS,  Vol. XXXVI (7/W20), pp.792-795, 2005. ISSN 1682-1750.

2. G. Mazzeo, F. Marchese, C. Filizzola, N.Pergola, and V. Tramutoli, “A Multi-temporal Robust Satellite Technique (RST) for forest fire 
detection” in Fourth International Workshop on the Analysis of Multitemporal Remote Sensing Images. 18-20 July, 2007, Louven, Belgium, 
in press.

write to me (valerio.tramutoli@unibas.it)  for papers in e-form

Valerio Tramutoli 


