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Introduction

best-practices in this field.

The SEE-GeoForm project (Site Effects Evaluation - Geological Form) is born to share and make easily
accessible via Internet seismic hazard data for Italy at different scales and for different administrative
units, from existing database or new dataset carried out in this project. Using a WebGIS
(http://www.seegeoform.it) a tool to archive, display and elaborate information has been
developed. In particular, the website allows the user to query the basic and local seismic hazard
values for single municipalities or to calculate those for any single point only by clicking on the maps.

In order to make the WebGIS more flexible, the system has been fully implemented using open
source technologies, based on the guidelines expressed by the Open Geospatial Consortium (OGC);
in this way, it has been possible to develop some thematic modules for data elaborations and
gueries as integrated web services such as WMS, following all of the internationally-acknowledged

Although the SEE-GeoForm represents a powerful tool for data display and query, it should be noted
that it cannot be used for detailed analyses. |n particular, the data on local seismic hazard should
not be interpreted as alternatives to seismic microzonation studies and/or studies aimed at the
design of structures. These data have only an indicative value, and they require further studies on
the basis of the current national and regional seismic regulations.
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Dataset overview. On right there are the specific layers querrable: Seismogenic Sources (DISS), Seismic Hazard
Grid, Lithoseismic Map 100k, Subsoil categories according to the Technical Building Code (NTC) 100k.
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The SEE-GeoForm WebGlIS: a tool for seismic data and hazard analysis

Di Capua G.(*), Peppoloni S.(*), Amanti M.(**), Cipolloni C. (**), Conte G. (**), Avola D. (***), Del Buono A. (**%*)
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The SEE-GeoForm system contains on the left a "Data Panel" for data query of the database
and/or for the display of the data processing requested by the user, on the right a list of
available layers.

Data Panel « | ' SEE-GeoForm: Geodata for Italy Layers ed
Data on a municipality scale + W3 i@;» i ﬂ ﬁ (7] 2O = 3 Cartography
Seismic hazard data (INGY, 2004) - 3 Basel O A vr"w""'m"“l%‘i N on itk =] OMetaCarta s
) Dijon ost G@.,a.; »SKspfen ¢ = —
1D arid point (5} Besgu;on Z""°h9 i) ; G - General view X =] O Openstreethap
rid point: - Sy pde B Graz:
goep 19396 /-;c? AL o 5 SO satelite + Streets
i lagenfut
LatN, LongE: 4391764 | 11.47758 Lau/s';m LS °°°";’,s;'“ﬁ N y S Ostrests
. 2 ’;‘i."._ > £t $e ) ; Fwape SO satelite
Tr  S0year Lim State Ag Fo Tc* Gene«'e = 1iss B WJ G i ze 3
ot < Q& A - T Iovenlja a HPONEREDBY, Fe s ¢ =] Topography
) Ak SO | 006|248 | Dol ra Lyon )S o ' Sloyenia™ ="« & le s | @07 Administrative data (ISTAT)
. . ., W A : A it AN T~ 18] =
50 63% SLD 0082 2430 0266 : o ' 14 B \\ ; " Zagrel LENNIN = conffrieni d'so g =][vIRegions (perimeter)
! i e :
72 50% 0096 2426 0270 Bl s fORqeka - romCe =][Jrrovinces (perimeter)
101 39% 0111 2419 0274 S ' Hrvatska 4233333 =[IMunicipaltties (perimeter)
; 3 Croaha : 3
140 30% 0129 2385 0278 “Valence W Canad) ¢ ‘Bosna i : =] urban Areas (perimeter)
S '(':‘ —m P
201 22% 0147 2405 0282 , M p N e t“;:;go;':a L Sl inhabited centres
g = i Dot AN =) 3 Seismi -
475 10% SLV 0202 2392 0287 B e R ertopee e S o Danar g (NEX G R
e s e | |mes | es % o gt e TNl B OSCarajevo : jDSelsmogenlo sources (DISS)
: . : . Don: g ) MonSEs: i N @ Picacaenc) I
lie apesn larover?cevg,f,»{c §8"§ - (Mﬁ.stq;r W PN j vl |Seismic hazard grid
47 34 4 T B Mgt MocTeD)z, A "3’7_.""
sl 2% 0344 | 2:A18: | 0 ol Marseille © r~°, ’.A‘.,Cannes N 9:'-_~ ‘*’r’? ;\ ;',a_,,jl' jE]Lrthoselsmn: map 100k
ToLIon L RN S 'l'}'y =][VINTC subsoil category 100k I
: '\.Cma“G_ora_;fﬁgi
SMonreredrol o
Shkodér @ 1P
.
oy
Tirané
=
Shaqif
A‘Ibé
o )
Vloréﬁtz‘
“%
/ 1
"""" lonian Sea
IlUUka Ssale o e o
100 1ed 2 °Skkda Annbah asl, G‘;‘;"}“Jﬁf‘ : TG S cuso
Calculation of the basic seismic hazard at the site + Lo Bejdia O O Beja Watral Al G 3
SAIch o I BT aheT 5 b7 (0L & Keitialy Scale =1:TM
Seismogenic sources (DISS v3.1.1) + . - AP & Quchaasd et A : i z
' =— Comtsnbne 0"5"0{,? Ahr’s?l k ,,j’“‘, 1z-Zebbug
Lithoseismic class + W%OWQMLM nini £ GoRidizioni df'usbi ' alls : /’ Soussa ?‘ o 1151053, 43.93977
MTC subsoil category + ) Ready User: guest Powered by CSK Lab - omguter science and Knowledge Laboratory - Dev Dept - @ 2009 - 2011

An example of the seismic hazard data query on a single point. The query can be execute also in a
specific bounding box.

ﬂ?onclusion

The WebGIS has been realized by: Andrea Del Buono and Danilo Avola.

Giovanni Conte, Giuseppe Di Capua and Silvia Peppoloni.

The SEE-GeoForm web-tool aims to become the focal point to display in a simple way many databases containing information on seismic hazard of
Italian territory, allowing user-friendly elaborations for researchers.

The Lithoseismic Map in scale 1:100.000 and the Subsoil NTC Categories Map in scale 1:100.000 have been realized by a team composed of: Marco Amanti, Carlo Cipolloni,

The processing of the seismic hazard data, referred to regional, provincial and municipal administrations have been performed by: Giuseppe Di Capua, Silvia Peppoloni and
Cristina Negri Arnoldi, while all the other data have been performed by: Giuseppe Di Capua and Silvia Peppoloni.

/

An example of the grid analysis for
calculating with statistic method
(weighted average of the
corresponding values relative to the
nearest four grid point) the basic
seismic hazard at the site where you
click.
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Dataset and WebGIS functionality

/ The WebGIS has three frames: the data panel, the display area, the map layers
directories. The data panel has several modules concerning respectively: basic and
local hazard data for all Italian municipalities calculated by National Institute of
Geophisics and Volcanology (INGV) or from other studies, such as horizontal peak
ground acceleration values for different return periods (considering the exceedance
probability in 50 years), and soil classes with the corresponding lithostratigraphic
amplification factors according to the EuroCode8; a regular grid of 16.810 points, with
a step equal to 0.05°, used by INGV for the seismic hazard elaborations
(http://zonesismiche.mi.ingv.it/): values that are necessary to draw the site-
dependent response spectra, according to the Italian seismic code, are linked to each
point; the calculation on user demand of basic seismic hazard parameters for a site
selected by clicking on geographical layers; composite seismogenic sources from DISS
(Database of Individual Seismogenic Sources, vers. 3.1.1.: http://diss.rm.ingv.it/diss/),
with their relative parameters (maximum moment magnitude, strike, dip, etc.).
Finally, there are two modules regarding litoseismic classes and subsoil categories: the
first one is linked to a map obtained by reclassifying the 46 litothypes of the
Lithological Map of Italy at 100000-scale by Geological Survey of Italy (National
Institute for Environmental Protection and Research - ISPRA) into 12 litoseismic
classes, considered homogeneous regarding to their seismic behavior; while the
second one permits to know the subsoil category, according with Italian seismic
provisions (Norme Tecniche per le Costruzioni — NTC 2008), for a single point by
clicking on the map. This has been possible by elaborating a subsoil categories map at
100000-scale derived from the litoseismic map at the same scale, by blending
different litoseismic classes into 5 categories.

Datasets have been built starting from 2007 within the RelLUIS Project
(http://www.reluis.it) and are being improved within the 2009-2012 EUCENTRE
project (http://www.eucentre.it), that partially financed the WebGIS development, as
a result of the strong collaboration between researchers from INGV and ISPRA.
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