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Objectives

1. To develop, test and implement new procedures and software for probabilistic assessment of seismic hazard due to intermediate-depth Vrancea earthquakes.

2. To elaborate a methodology for risk assessment for Republic of Moldova and Romania territories.

3. To implement new information technology for creating Internet-oriented instrumental and macroseismical database.

4. To develop the specific (Internet accessible, GIS- oriented) instrumental and macroseismic database for earthquakes  records, georeferenced and building damages information.

5. To elaborate the  mitigation program based  on loss assessment  due to future events and aimed to control and reduces the seismic risk in the region.

Background & Justification for Undertaken the Project

The problem of seismic risk assessment is vital and important one for Republic of Moldova, Romania, and Ukraine. These territories are characterized by high level of seismic hazard (6-10 MMSK-84 intensities) due to Vrancea subcrustal intermediate source. Vrancea zone is the strongly marked earthquake source in the Center of Europe and  the most  unique pattern of its earthquakes are the depth of 80-180 km, affected area on more than 100,000 km2 with more than 25 millions habitants.  Within the last 25 years Republic of Moldova and Romania were threatened by 3 events with moment magnitude, Mw, larger than 6.9. After March 4, 1977 the statistics of damage in Republic of Moldova looked the following: 2765 buildings were completely destroyed and 8914 were severely damaged and needed reparations. The material losses in Romania were:  in Bucharest – 1.4 milliards USD and 2 milliards for the whole Romania. More than 1500 casualties were registrered in Bucharest.

        According to the long-term and intermediate-term earthquake prediction issued by Moldavian and Romanian seismologists the new major earthquake with magnitude M=7.5 (Gutenberg-Richter) and devastating consequences should occur in the nearest future, but not later than by 2008 (Drumea & Shebalin, 1985; Enescu et all. 1977; Sandi & Marza, 1996). Since the occurrence of a major Vrancea earthquake during the next decade can be accepted as imminent, it is essential to develop the regional disaster prevention strategy starting from loss assessment.

        In Republic o Moldova, as well as in Romania no generalized methodology yet exists for estimating, on a larger scale, the pre-earthquake, “expected” or “predicted” damages of buildings with different seismic resistance. The methodology of damage rate estimation, based on the probabilistic nature of the ground motion and buildings vulnerability will be proposed.

For implementing possible mitigation measures for a specified seismic region the decision makers need reliable damage-loss estimation due to future time-varying events as quick as possible. Such estimations may be obtained only with application of  informational technologies. The special GIS will be developed in the framework of the project. It will be designed to store, analyze and use in the most effective way the considerable information databases. Within the GIS part of mathematical models the following will be possible:

· to obtain the distribution of earthquake intensities, peak ground accelerations and effective peak accelerations;

· to obtain the fragility laws for the buildings and structures of different types;

· to estimate damage due to scenario and real events;

Let's note, in the Institute of Geophysics and Geology it was collected about 20 thousands of the macroseismic questionnaires after 4 strong earthquakes and 450 ground motion records (horizontal components), corresponding to 52  Carpathian earthquakes in a wide range of magnitude. Till today a considerable part of this collection is in paper or analog form. The realization of the project  permits  to present  this information in digital form for the universal using in Internet.

      So, the proposed research project is of significant economical and social benefits for three named countries.

 The main expected results of the project there are:

- new Internet accessible database for seismological studies;

- new maps of seismic hazard in EUROCODE - 8 format;

- new vulnerability functions;

            - disaster mitigation program.

The procedures of seismic hazard, vulnerability assessment developed within the project, as well as the special, GIS-oriented and Internet accessible database could be useful for other earthquake prone countries and cities of SouthEastern Europe. They should be used in order to develop a comprehensive strategy of reduction of seismic risk, as well as in order to develop an up-to-date basis for the future improvement of the regulatory basis of the field.

As a main executors of the project are planned the IGG in common with group of specialists from Center of Informatics Technologies ASM. Other necessary participants may be from Russia (Center of Geophysical Data Studies and Telematics Applications of UIPE RAS ?), Romania and from western countries it may be France.

