FOREWORD

Devadating earthquakes such as those occurring in 1999 in Cordoba
(Colombia), Kocadli and Duzce (Turkey), or Chi-Chi (Tawan), are increasng world-
wide the awareness that redistic damage scenarios represent a crucid asset in the
event of a dedructive earthquake. This is true both for assessing the effort required
by the post-event emergency, and for planning priorities in dlocation of resources
devoted to strengthening existing buildings and infrastructures.

In this light, the launching as early as 1996 of the so-cdled Catania project —
probably the fird comprehensve research effort in Europe to creste damage
scenarios for a mid-gzed city - appears as a decison of consgderable foresight on the
gde of both the funding agency (Italy’'s Department of Civil Protection, guided by
Undersecretary of State Franco Barberi), and of the organisation actualy performing
the work (GNDT, the Itdian Group for the Defence against Earthquakes). Securing
gnce the beginning the cdose co-operation by the Caania municipd adminidration,
through the competent “Assessorato alla protezione civile’, has dso proved decisve
for the execution of the project, and will obvioudy reman essentid for implementing
its results, well beyond the GNDT undertaking.

As a maiter of fact, the three-year effort of the Catania Project, as origindly
conceived, has come to a concluson with the end of 1999. This volume, with its four
parts subdivided into thirteen sections, is meant to provide more than a cursory
overview of the ground covered. We have not intended, however, to give herein an
exhaudtive picture of the methods used in the different sectors of the project, but
rather to concentrate on the results, especidly those susceptible of short-term
implementation. Methodological aspects are better covered in articles in Conference
proceedings and journas, as an example, a whole specia issue of the Journal of
Saismology has been recently devoted to selected topics of our research.

Furthermore, presented here is but a part of the materia, because the Project
was dnce its inception concelved for a Geogrgphica Information System (GIS)
environment. Thus, dl the results produced in mgp form, or referred to a pecific
map location, are now avalable in different GIS layers that can be accessed through
the GNDT Web dte http//emidiusitim.mi.cnr.itGNDT/homehtml  (Progetto
Esecutivo 1998, under 6B.1). Paticularly significant in this respect are the predicted
ground motion and building damage maps, and, as regards buildings of architecturd
interest, the damage assessments for dl the old churches of Catania.

The development of earthquake damage scenarios actudly makes an unusudly
broad demand in terms of disciplinay requirements. sasmology and engineering
seigmology, geotechnicadl and earthquake engineering, and risk evduation ae dl
essentid  ingredients of the effort. Such multi-disciplinarity is fathfully reflected
both in the ligt of the participating Research Units (RU) and in the table of contents.

Part | of this volume outlines the seismotectonic framework of Eastern Scily
& a bads, together with the saigmic higory of the ares, for making the difficult



choice of the scenario earthquakes. It should be stressed that from the point of view
of sdgmic higory and risk exposure, Catania is probably representative of the
dtuations of other important dties in sasmicdly hazardous regions of the
Mediterranean and the Middle- East.

The determination of scenario earthquake ground motions, including the
geotechnical  zonation aspects necessary to quantify dte effects and  indirect
deformative effects (such as soil liquefaction) in the Catania municipd aea, ae
covered in Part Il. A substantia effort has actualy been devoted in the first phase of
the project to create a GIS-compatible database of dl available geotechnicd and
water-well borings, and to congruct from here a geotechnicad zonation map in a
format appropriate for an earthquake scenario. Thanks to this approach, it will be
possble to periodicdly update and improve the zonation as new boring data and
better descriptions of local geologic detalls become available. Recording of weak
eathquake motions by dense locd sasmometer arays and inddlation of an
accelerometer network, which was not possible duing this project, is cetanly a
desrable sep to be undertaken in the near future, to put the ground motion
characterisation on afirmer observationd basis.

Pat 11l deds with the inventory of exposure, covering ordinary buildings, old
churches (prominent part of the great Baroque architecturd heritage of Catania), and
bridges and viaducts. The mgor asset here has been the saismicdly oriented census
caried out under the so-cdled “Progetto Lavori Socidmente Utili” (LSU) on the
entire Catania building stock (some 30.000 units), and now nearing completion. This
has, among other things dlowed to better assess the reiability of the 1991 ISTAT
census of dwdlings, which represents virtudly the only raw data avalable in any
Itdian city as abasisfor a seismic scenario.

Findly, Pat IV (and the gppendix) illustrate the vulnerability and damage
assessments for the different classes of gStructures consdered, including dtetistics for
the upper damage classes in masonry buildings and predicted overdl damage maps
for the scenario earthquakes. Two points are here worth stressing: on one hand the
emphasis lad on the smultaneous use of different gpproaches, both traditiond (e. g.
the gatistical vulnerability score) and new ones (such as the displacement limit Sate
approach), to produce damage assessments for large populations of structures, so that
comparisons and mutua cdibrations are feasble. Such comparisons are got to give
practical guidance to future operators in earthquake scenario studies for other cities.
The second point is represented by the in-depth experimenta and numerica studies
caried out especialy on a few masonry sructures, chosen as typicd for the Catania
building stock, which aso provide some control on a few critical assumptions made
in the vulnerability models. These points are believed to be strong assets of the
project, and they are not commonly found in Smilar sudies of other countries in
which a standard softwareisused (e. g. HAZUS inthe U. S).

From the viewpoint of implementaiion, the criticd Steps through which a
scenario study can be transformed into an effective tool in risk prevention drategies
may, according to the most recent views on the subject, be sated asfollows:



1. It should dlow to assemble a GIS-based inventory, more or less exhaugtive, of the
edements a exposure which conditute a city, including the physicad environment
(soils, topography), the built environment (dwdlings, offices, drategic and
industria buildings, etc.), socio-economic factors, etc.

2. It should bring out the different «veak spots» of a city, i. e those which are likely
to contribute subgtantialy to damage, due to an abnormdly high vulnerability.

3. It should lead to forming permanent specidist teams in the city, with a good
knowledge of each of the previous dements and of their specific response after a
natura event (like an earthquake) or aman-made one.

4. 1t should lead to edtablishing a locad decison-making body, well integrated within
the regiona and nationd decison making sysems.

5. 1t should lead to implementing a risk management plan tha includes different
actions, both as regards retrofitting of some congruction types, and the
organisation and preparation of appropriate services, and the interfacing with the
loca population.

6. It should findly lead to teking wedl-defined initiatives including a detaled
programme of the tasks to be carried out, the responsible organisations involved,
the duration required and an evauation of cogs.

Now, the different damage estimations for the most severe scenario in Catania,
i.e. a repetition of the 1693 earthquake, consgtently (even taking into account the
wide uncertainty margins) point to the occurrence of severe dedruction, involving
both older and post-war construction By the yardstick of the Sx steps just stated, this
indication puts a difficult burden on top of the locd adminigration. The scenario
dudy in itsdf essentidly covers mogt of items 1 and 2, and pat of item 3; the
development of the project has simulated the Catania adminigtration to take a few
concrete steps in the direction indicated in items 2 to 6. These include, for instance,
edablishing a municipd sasmic safety office, and the agreement from loca banks
for lower loan rates to property owners intending to retrofit their buildings. However,
the way to go is ill long, and much of it is now in the hands of locd, regiond and
nationa decison makers. There is dso little question, in our mind, that the extent to
which the Catania project will receive a practical follow-up in the near future will
represent a critical test on the willingness of locd communities to undertake effective
risk mitigation messures in the most exposed regions of Italy.
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