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OPHIOLITES MAPPING IN THE TARO VALLEY (CENTRAL ITALY) BY USING AN LWIR AIRBORNE TASI-600 SURVEY: =<
PRELIMINARY RESULTS ON THE ROCCAMURATA COMPLEX  unmore (U, 2020

Stefano Pignattit, Maria Paola Bogliolo?4, Maria Fabrizia Buongiorno3, Francesca Despini4, Victoria loncat, Massimo Musacchio3, Angelo Palombo?,

zi"ff—

41'

Cinzia Panigada>, Simone Pascuccit, Federico Santinit and Sergio Teggi*

I N “ I L énmu bTUl: pu
(1) IMAA-CNR, Institute of Methodologies for Environmental Analysis of the National Council of Research, Tito Scalo, Italy 4) Universita di Modena e Reggio Emilia - UNIMO, Dipartimento di Ingegneria Enzo Ferrari, Via P. Vivarelli 10, 41125, Modena, Italy e NATIONALE PER LASeI U AT Qg 5 é ;;gfggg.?;g,e oer
@ |talian Workers Compensation Authority - INAIL, Research Division,00198 Rome, Italy (5 Universita degli Studi di Milano Bicocca - UNIMIB DISAT-LTDAA, Piazza della Scienza, 1 20126 Milano, Italy CONTRO GLHRFORTURT SUL LAVORO I NGV % % MR
3) Istituto Nazionale di Geofisica e Vulcanologia - INGV, Via di Vigna Murata 605 Rome, Bl c “ [: [: A

TASI AIRBORNE CASE STUDY: Taro River Valley, Parma, Italy

Introduction

The Italian “Istituto Nazionale Assicurazione contro gll Infortl’ini sul Lavor.ou has STUDY AREA: located In the Emilia'Romagna Region side of the Northern Apennines, a fold and thrust Based on the experience gained (Bassani et ai_’ 2007) the Spectral type algorithm "Continuum Removed Band Depth“
funded the research contract ASBESTOP (ID57/2016), which deals with the belt that resulted from the Cenozoic post-collisional processes between Europe and Adria plates. It || has been tested and optimized to the characteristics of the sensor TASI-600.

exploitation of different sensing technologies from proximal to remote (irom || is jncluded in the SIC (Site of Community Importance) with its Peridotitic ophiolite (Ligurian Units derived || The "continuum removal" is a numerical method commonly used in the laboratory in infrared spectroscopy to estimate
airborne to satellite) and processing methodologies to detect both asbestos from the Ligurian-Piedimont oceanic basin) that is of great thickness and extension, with remarkable || the absorption of specific bands or spectral features. This approach Is based on the identification of a reference
curve, I.e. the continuum (Kokaly & Clark, 1999) whose removal allows to enhance the absorption bands and clean

_ L _ _ _ _ _ _ them from any contaminating factors. The continuum is the envelope of the emissivity curve Iin the spectral
The accurate mapping and monitoring of asbestos-bearing rock formations the lower part of a slope which evidences an height difference of about 700 m. neighborhood of the absorption band. It represents the curve that joins the two "shoulders" of the absorption feature

TASI|I Band Depth analysis

natural (NOA) and manmade materials. landscape prominence. The rocky slopes reach the Taro river bed and the Roccamurata cave is located in

(mainly serpentinites) Is of great interest for the public Authorities as the (see Figure 68). R
presence of asbestos fibers in the form of inclusions within the rock matrix is a BDserp = 1 — R_b
possible public health problem (asbestosis, mesothelioma and lung cancer), S G S ), >2 c
which determines the need to identify the existence or not of risk for the WM | Honm Where, Rc is the value of the emissivity continum at the center of the band (chosen for the absorption peak of the
" d resident at h ™ s extent Across track pixels 600 serpentine on the spectral characteristics TASI) and Rb is the value of the emissivity at the center of the band. In the
WOTKETS ahd resident popuiation Nearby and 1o assess s exten FPA pitch Sucvulie e case of the spectral signature in emissivity (8-12 um) of the TASI for the mapping of serpentinites, the BD was
o P
In Italy, serpentinites and ultramafic rocks are common in the Alps and ::FC())\</ ;;“rad centered a_t 9.697 um, while the left shoulder (left continuum interval) at 8.821 pm and the right shoulder (right
Apennines Mountains and in particular in the Liguria, Toscana, Piemonte, TASI-600 sensor Foreoptios <125 continuum interval) at 11.011 pm
. - . Roccamurata, TASI emissivity spectra
Calabria and Basilicata regions.
. . Italian ASBESTOP Project 0.98
Asbestos VNIR-SWIR-LWIR spectral characteristics Taro River Valley (Parma) campaign Emissivity spectrum of the Roccamurata serpentine quarry, the red E -
The asbestos distinctive absorption spectral features are centered at 1.385um opoctve  LWIR spectial data acquisition on| [ _ B — dots indicate the TASI bands. Rc Is the value of the continuum of the s
(NIR), 2.323um (SWIR) and 9.6um (LWIR) [1]. . g:(i;“btfcgj o | e ST Yo | | emissivity at the center band and Rb is the value of the emissivity at -
Serpentinization is responsible for a decrease in contrast of olivine-pyroxene ACAUISITON  Between 12:00-14:00 local time the center band. |
iron absorption features and an appearance and increase in OH— absorption Meteo Sunny day to assure a good dynamic TASI flight plan ST
. ; ) . conditions range N T T M R
features near 1.385 pm and 2.323 pm associated with serpentine minerals. Cont heiqpy;  B30Metres ~2700 ft above ground | | | |
. T tevel The Figure below shows the maps of the Roccamurata (a) and Pieve di Gusaleggio (b) areas , on Google Earth.
e Spatial ;rt‘iﬁgssL‘er@getyh;bg‘r‘rfjo-ooom Images are obtained by the TASI emissivity Band Depth analysis (BD centered at 9.697 microns).
o N COVErage  Hiightlines # 12 * red and orange represent high BD values, corresponding to a high concentration of serpentinitic outcrops,
- ,af! W GSD 1.0-1.5m . ' '
A | yellow medium concentration,
0.85 |- \ Bands 32 .
/ f‘a\f \ _— o » green low concentration
Sl J/ N : » light blue and blue low BD values or absence of serpentinitc outcrops.
r | f'/ : Overlapping 320m; 45% ot WO o P 4 AT
0.75)- | Frame time 15 msec 3o SN,
i _ Ground Speed <130 Kn (240 Km/h); , B i O

Pneve dif Gusahgglo s

g 9 10 11 1z
Lunghezza d'onda (um)

| ' METHODS: The compensation of diffusion, and emission phenomena effects Is an important issue to
Scientific ObjECtIVES quantitatively retrieve parameters as brightness and kinetic T and emissivity. Literature studies [2-5] show how
atmospheric compensation algorithms, based exclusively on the data acquired on the scene by the thermal

sensor such as the ISAC method, offer an accurate method to compensate for atmospheric effects in the 8-12
LUm spectral range.
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1. Assess the potential of VNIR-SWIR satellite and LWIR airborne multispectral
data to detect and identify Natural Occurring Asbestos outcrops

2. Test the suitability of TES algorithm applied to TASI LWIR radiance data to
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: et The ISAC algorithm assumes that some of the pixels in the scene behave like a black body without the need of s
retrieve surface emissivity | g > P y | 6 e Gatil
emissivity images value of the spectral emissivity using the measurements made in N (at least 4) e (Band Depth anaIyS|s centered at 9,697 um; left shoulder at 8,821 um, right shoulder at 11 011 um)

4. Quality assessment of the different maps (i.e. validation using ground truth) spectral bands in the TIR range. For each pixel, the temperature is calculated on | sen |
all the spectral channels using a constant emissivity value, usually set at 0.96 [6]. ==
The highest temperature value, among all the bands, is considered the — —— e | u
temperature value of the pixel =—— - 30Km | 27.7° | 48microrad | o SMA Roccamurata (taly) - “ Coordinates
. . .. . . P _ 71— atia : erpentinite’ 5T L | i k%
1. On airborne TASI emissivity and PRISMA satellite reflectances imagery CNERATE SR G RV (,, o | fserperninte I , | » Pebonely
acquired over the Parma test site, hard classification algorithms (e.g., ML, F’p’,g % 5 0
SVM, RF etc.) and spectral features analyses will be tested to produce the Atmospheric Correction o - ? PAN camera I400 700 nm » 0.8
. . . . *= | ° Hyperspectra O
asbestos bearing rocks (NOA) outcrops maps with the relative accuracies. J S VNIR 400-1010 nm (56ch) § 0.7
CU * . - nm C 3
2. A comparison of the performances in mapping NOA minerals using different = 5 % 0.6]
sensors and platforms at different spatial (1-30 m) and spectral resolutions Emi;‘;mw L‘;’T % - 0,51_ _
(multi/hyperspectral) will be carried out also with their pros and cons. =0l oxtaction & ‘é" '
T o | - PAN: 24011 2100 2175 2250 23 5 2400
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