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The following is a list of potentially fatal flaws in our The following is a list of potentially fatal flaws in our 
present day application of earthquake risk present day application of earthquake risk 
reduction. It is by no means exhaustive and not all reduction. It is by no means exhaustive and not all 
of the problems identified are applicable to all of the problems identified are applicable to all 
countries. Some are corrupt practices, and others countries. Some are corrupt practices, and others 
are incorrect assumptions. are incorrect assumptions. All can be ascribed to All can be ascribed to 
ignorance in one form or another. ignorance in one form or another. The first four are The first four are 
intrinsic to the methodology of earthquake risk intrinsic to the methodology of earthquake risk 
assessment. assessment. The remaining dozen items listed are issues that are The remaining dozen items listed are issues that are 
rarely considered in risk estimation, but in the developing nations are rarely considered in risk estimation, but in the developing nations are 
responsible for current weaknesses in the implementation of safe responsible for current weaknesses in the implementation of safe 
housing:housing:
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False Assumption #1. False Assumption #1. Seismic hazard maps or maps Seismic hazard maps or maps 
of seismic risk indicate the probability of future of seismic risk indicate the probability of future 
shaking intensity.shaking intensity.

Seismic hazard maps are maps of the past! They represent an image of Seismic hazard maps are maps of the past! They represent an image of 
future shaking only where future shaking only where two further assumptions are two further assumptions are 
applicableapplicable——that the rate of seismic productivity does not that the rate of seismic productivity does not 
change with time, or that the history they represent is change with time, or that the history they represent is 
sufficiently long to reveal all possible earthquakes. sufficiently long to reveal all possible earthquakes. This last This last 
assumption is equivalent to stating that the instrumental record, the assumption is equivalent to stating that the instrumental record, the 
historical record, and the historical record, and the paleoseismicpaleoseismic record, sample the seismic record, sample the seismic 
cycle and its fluctuations in a region. These conditions are met with cycle and its fluctuations in a region. These conditions are met with 
only in a few areas on earth.only in a few areas on earth.
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False Assumption #2. False Assumption #2. The most recent seismic hazard The most recent seismic hazard 
map is the most reliable available.map is the most reliable available.

While a revised map is often driven by a wellWhile a revised map is often driven by a well--intentioned need to revise intentioned need to revise 
estimates of seismic risk, it may in fact represent a map of the leastestimates of seismic risk, it may in fact represent a map of the least--likely likely 
locations to be next visited by a damaging earthquake. …locations to be next visited by a damaging earthquake. …

False Assumption #3. False Assumption #3. If sufficient funds and people are If sufficient funds and people are 
focussedfocussed on a local seismic risk problem, a reliable on a local seismic risk problem, a reliable 
data base of historical data can be compiled to data base of historical data can be compiled to 
calculate probabilistic forecasts of future seismicity.calculate probabilistic forecasts of future seismicity.

False Assumption #4. False Assumption #4. A global view of earthquake risk A global view of earthquake risk 
will improve our understanding of local seismic risk.will improve our understanding of local seismic risk.

The assumption may be true in an actuarial sense, but breaks down where The assumption may be true in an actuarial sense, but breaks down where 
the local tectonic setting may differ from a the local tectonic setting may differ from a recognisablerecognisable global norm. …global norm. …
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•• False Assumption #5. False Assumption #5. Elected politicians are Elected politicians are 
knowledgeable of the earthquake histories of their knowledgeable of the earthquake histories of their 
countries.countries.

•• False Assumption #6. False Assumption #6. Politicians will act responsibly when Politicians will act responsibly when 
provided with estimates of seismic hazard.provided with estimates of seismic hazard.

•• False Assumption #7. False Assumption #7. Tenders and sealed bids to avoid Tenders and sealed bids to avoid 
corrupt selection practices, guarantee safe construction.corrupt selection practices, guarantee safe construction.

•• False Assumption #8. False Assumption #8. Building codes are universally Building codes are universally 
enforced in nations where they have been adopted.enforced in nations where they have been adopted.

•• ……
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“Earthquakes “Earthquakes 
are so are so 

complicated complicated 
that we must that we must 

apply some apply some 
Statistics…” Statistics…” 

KeiitiKeiiti Aki (1930Aki (1930--2005)2005)

Learning is needed  Learning is needed  
to fight “ignorance to fight “ignorance 
in one form or in one form or 
another”. another”. 
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Seismic activity is self similarSeismic activity is self similar::
Since the pioneering works of Keiiti Aki and M. A. SadovskySince the pioneering works of Keiiti Aki and M. A. Sadovsky

Okubo, P.G., K. Aki, 1987. Fractal geometry in the San Andreas Fault system. Okubo, P.G., K. Aki, 1987. Fractal geometry in the San Andreas Fault system. JJ. . GeophysGeophys. . ResRes.,., 9292 ((BB1), 3451), 345--356356; ; 
Садовский М.А., Болховитинов Л.Г., Писаренко В.Ф., 1982. О свойстве дискретности горных пород. Садовский М.А., Болховитинов Л.Г., Писаренко В.Ф., 1982. О свойстве дискретности горных пород. Изв. АН Изв. АН 

СССР. Физика ЗемлиСССР. Физика Земли, № 12, 3, № 12, 3--1818; ; 
Садовский, М.А., Т.В. Голубева, В.Ф. Писаренко, и М.Г. Шнирман, 1984. Характерные размерыСадовский, М.А., Т.В. Голубева, В.Ф. Писаренко, и М.Г. Шнирман, 1984. Характерные размеры горной породы и горной породы и 

иерархические свойства сейсмичностииерархические свойства сейсмичности. . Известия АНИзвестия АН СССР. Физика ЗемлиСССР. Физика Земли, 20: 87, 20: 87––9696 ..

the understanding of the fractal nature of earthquakes and the understanding of the fractal nature of earthquakes and 
seismic processes keeps growing. seismic processes keeps growing. 

The Unified Scaling Law for Earthquakes The Unified Scaling Law for Earthquakes 
that generalizes Gutenbergthat generalizes Gutenberg--Richter relation suggests Richter relation suggests --

loglog1010N = A + BN = A + B··(5 (5 -- M) + CM) + C··loglog1010LL
where N = N(M, L) is the expected annual number of where N = N(M, L) is the expected annual number of 

earthquakes with magnitude M in an earthquakeearthquakes with magnitude M in an earthquake--prone prone 
area of linear dimension L.area of linear dimension L.
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The counts in a set of cascading The counts in a set of cascading 
squares, squares, “telescope”“telescope”, , 
estimate the natural scaling estimate the natural scaling 
of the spatial distribution of of the spatial distribution of 
earthquake epicenters and earthquake epicenters and 
provide evidence for rewriting provide evidence for rewriting 
the Gthe G--R recurrence law.  R recurrence law.  

The scheme for boxThe scheme for box--countingcounting
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The boxThe box--counting algorithm counting algorithm 
((Kossobokov and Mazhkenov, 1988Kossobokov and Mazhkenov, 1988))

For each out of m magnitude ranges and for each out of  h For each out of m magnitude ranges and for each out of  h 
levels of hierarchy the following numbers Nlevels of hierarchy the following numbers Nj,ij,i are found:are found:

NNj,ij,i = =  nnii (Q(Qii))22/ N/ Njj ,,
where i = 0,1….hwhere i = 0,1….h--1,  j = 1,2….m, n1,  j = 1,2….m, njj(Q(Qii)  is the number of )  is the number of 

events from a magnitude range  Mevents from a magnitude range  Mjj in an area  Qin an area  Qii of of 
linear size  Llinear size  Lii; N; Njj is the total number of events from a is the total number of events from a 
magnitude range Mmagnitude range Mjj..

The A, B, C’s are derived by the leastThe A, B, C’s are derived by the least--squares method from squares method from 
the system the system 

loglog1010NNj,ij,i = A + B= A + B··(5 (5 -- MMjj) + C) + Cloglog1010LLii..
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An interpretation of the boxAn interpretation of the box--countingcounting

Number Number NNjiji can be considered as the empirical mean recurrence rate of can be considered as the empirical mean recurrence rate of 
events in the magnitude range events in the magnitude range MMjj, calculated over their locus in an area , calculated over their locus in an area 
at the at the ii--thth level of spatial hierarchy.level of spatial hierarchy.

Specifically, if we denote a “telescope” a set of h+1 embedded squares W = {wSpecifically, if we denote a “telescope” a set of h+1 embedded squares W = {w00, , 
ww11, … , , … , wwhh},  so that each },  so that each wwii belongs to the Ibelongs to the I--thth level of hierarchy. Note that level of hierarchy. Note that 
each “telescope” grows uniquely from the lowest level. Assume that the each “telescope” grows uniquely from the lowest level. Assume that the MMjj
epicenter set is defined by a sample catalog of earthquakes epicenter set is defined by a sample catalog of earthquakes XXjj = {x= {x11, … , , … , xxNjNj}. }. 
Each earthquake Each earthquake xxkk defines the “telescope” W(defines the “telescope” W(xxkk) that grows from ) that grows from wwhh((xxkk), to ), to 
which which xxkk belongs. Consider the set of “telescopes” {W(belongs. Consider the set of “telescopes” {W(xxkk) }that corresponds to ) }that corresponds to 
the catalog the catalog XXjj.  Denote .  Denote nnjj((wwii) as the number of events from ) as the number of events from XXjj that fall within that fall within wwii. . 

Then, the mean number of events in an area of Then, the mean number of events in an area of ii--thth level of hierarchy over level of hierarchy over XXjj is is NNjiji
= = {k=1,…,{k=1,…,NjNj}} nnjj((wwii((xxkk)) / )) / NNjj . . 

Substituting summation over Substituting summation over XXjj by summation over the areas by summation over the areas wwii((xxkk) from the ) from the ii--thth
level, we obtain the formula of the USLE.level, we obtain the formula of the USLE.
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The first results The first results ((Kossobokov and Mazhkenov, 1988Kossobokov and Mazhkenov, 1988))

The method was tested successfully on artificial catalogs with prefixed The method was tested successfully on artificial catalogs with prefixed 
A, B and C and applied in a dozen of selected seismic regions from A, B and C and applied in a dozen of selected seismic regions from 
the two hemispheres the two hemispheres of the Earth to a certain intersection of faults.of the Earth to a certain intersection of faults.
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The Unified Scaling Law for EarthquakesThe Unified Scaling Law for Earthquakes
We revisited the problem after Per Back et al. suggested the Unified We revisited the problem after Per Back et al. suggested the Unified 

Scaling Law for Earthquakes in a different formulation (with Scaling Law for Earthquakes in a different formulation (with 
substitutes of 1/N = T and M = substitutes of 1/N = T and M = LogLog1010 S),S),

“To understand the Unified Law for Earthquakes, it is essential to see “To understand the Unified Law for Earthquakes, it is essential to see 
what the value of x represents. The quantity Lwhat the value of x represents. The quantity Ldfdf··SS--bb in the scaling in the scaling 
function represents the average number of earthquakes per unit function represents the average number of earthquakes per unit 
time, with seismic moment greater than S occurring in the area size time, with seismic moment greater than S occurring in the area size 
L L ×× L. Therefore, x is a measure of the number of earthquakes L. Therefore, x is a measure of the number of earthquakes 
happening within a time interval T. The Unified Law states that the happening within a time interval T. The Unified Law states that the 
distribution of waiting times between earthquakes depends only on distribution of waiting times between earthquakes depends only on 
this value.”this value.”

Bak, P., K. Christensen, L. Danon, and T. Scanlon, 2002. Bak, P., K. Christensen, L. Danon, and T. Scanlon, 2002. 
Unified Scaling Law for Earthquakes. Unified Scaling Law for Earthquakes. 
Phys. Rev. Lett. 88: 178501Phys. Rev. Lett. 88: 178501--178504178504
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Revisiting the ABC problem on a global scale:Revisiting the ABC problem on a global scale:
The Global Seismic Hazard maps The Global Seismic Hazard maps 

display the A, B, and C’s for earthquakesdisplay the A, B, and C’s for earthquakes
The data from the US GS/NEIC hypocenter data base permitted us 
to investigate systematically regions from a wide range of seismic 
activity, A (that differ by a factor up to 30 or more). 
We found, for earthquakes with hypocenters above 100 km –

- the balance between magnitude ranges, B, varies mainly from 
0.6 to 1.1 with a sharp maximum of density at 0.9, while 

- the fractal dimension, C, changes from under 1 to 1.6 with a 
maximal density within 1.2-1.3.
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The Global Seismic Hazard map: Coefficient AThe Global Seismic Hazard map: Coefficient A

Logarithm of recurrence rateLogarithm of recurrence rate yearyear--11
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The Global Seismic Hazard map: Coefficient BThe Global Seismic Hazard map: Coefficient B

Magnitude balance relationMagnitude balance relation (magnitude (magnitude 
unit)unit)--11
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The Global Seismic Hazard map: Coefficient CThe Global Seismic Hazard map: Coefficient C

Fractal dimension of seismic Fractal dimension of seismic 
epicentersepicenters
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Histograms of A, B, C and Histograms of A, B, C and ’s’s

Note: The histogram of the coefficients’ value errors, ’s,      
given in logarithmic scales. It suggests high 
degree of overall agreement with the assumption 
of self-similarity used in computations.
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The Regional Seismic Hazard Map: Northern ItalyThe Regional Seismic Hazard Map: Northern Italy
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The Regional Seismic Hazard Map: Northern ItalyThe Regional Seismic Hazard Map: Northern Italy
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The Regional Seismic Hazard Map: Northern ItalyThe Regional Seismic Hazard Map: Northern Italy
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Sample 3-D 
views of the 2352

combinations of 
A, B, C

coefficients in 
Italy and 

surroundings, 
1870-2005.
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Direct implications for assessing seismic hazard Direct implications for assessing seismic hazard 
at a given location (e.g., in a mega city)at a given location (e.g., in a mega city)

The estimates for Los Angeles (SCSN data, 1984-2001) -
A = -1.28;   B = 0.95;  C =1.21 (total = 0.035)

- imply a traditional assessment of recurrence of a large earthquake in Los Angeles, 
i.e., an area with L about 40 km,

from data on the entire southern California, i.e., an area with L about 400 km, 
being underestimated by a factor of 102 / 101.21 = 100.79 > 6 !

Similarly, the underestimation is about a factor of 
6.4 for San Francisco (A = -0.38, B = 0.93, C = 1.20, total=0.07),

4.6 for Tokyo (A = 0.14, B = 0.94, C = 1.34, total=0.05),
8 for Petropavlovsk-Kamchatsky (A = -0.01, B = 0.83, C = 1.22, total=0.05),

10 for Irkutsk (A = -1.12, B = 0.80, C = 1.05, total=0.03),
etc.
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Convolving Seismic Hazard with Object of Risk and its Convolving Seismic Hazard with Object of Risk and its 
Vulnerability provides an estimation of Seismic RiskVulnerability provides an estimation of Seismic Risk
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To avoid misleading counterproductive 
interpretations, we have to emphasize 
that risk estimates presented here are 

rather synthetic, given for methodological 
purposes. The estimations addressing 
more realistic and practical kinds of 

seismic risk, not presented here, should 
involve experts in distribution of objects of 

risk of different vulnerability, i.e., 
specialists in earthquake engineering, 

social sciences and economics.
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Strong, magnitude 6, earthquakes.Strong, magnitude 6, earthquakes.
Synthetic estimation for 

educational purposes  only.
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Synthetic estimation for 
educational purposes  only.
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Synthetic estimation for 
educational purposes  only.Strong, magnitude 6, earthquakes.Strong, magnitude 6, earthquakes.
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One can use the longOne can use the long--term estimates of the USLE coefficients to term estimates of the USLE coefficients to 
characterize seismic hazard in traditional terms of maximum characterize seismic hazard in traditional terms of maximum 
expected intensity. Specifically, consider the values of A, B, and C expected intensity. Specifically, consider the values of A, B, and C 
obtained for grid points of a regular obtained for grid points of a regular ll××ll mesh. mesh. 

Using formula Using formula Log N(M,L) = A + BLog N(M,L) = A + B··(5 (5 -- M) + CM) + C··Log L,Log L, for magnitude ranges for magnitude ranges 
from M1 to M2 with 0.5from M1 to M2 with 0.5--magnitude step we have calculated the magnitude step we have calculated the 
expected number of events in T years Nexpected number of events in T years NTT (M)= T (M)= T ×× N(M). N(M). 

For each cell we find the maximum magnitude with the expected number For each cell we find the maximum magnitude with the expected number 
NNTT(M) = p% or greater and assign the intensity that corresponds to (M) = p% or greater and assign the intensity that corresponds to 
this maximum magnitude. this maximum magnitude. 

Presumably, the intensity assigned to a cell indicates the maximum one Presumably, the intensity assigned to a cell indicates the maximum one 
with probability of exceedance of p% in T years.with probability of exceedance of p% in T years.

Maximum intensity mapsMaximum intensity maps

M 4 4.5 5 5.5 6 6.5 7.0

I V VI VII VIII IX X XI
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Italy, p=10%, T=50 years, Italy, p=10%, T=50 years, ll=0.2=0.2°°
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Comparison of traditional PSHA to Comparison of traditional PSHA to 
neoneo--deterministic and USLEdeterministic and USLE--based based 

seismic hazard assessmentseismic hazard assessment

PSHA            NDPSH           USLEPSHA            NDPSH           USLE
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The evident heterogeneity of patterns of seismic distribution and The evident heterogeneity of patterns of seismic distribution and 
dynamics are apparently scalable according to the generalized dynamics are apparently scalable according to the generalized 
GutenbergGutenberg--Richter recurrence law that accounts for the fractal Richter recurrence law that accounts for the fractal 
nature of faulting. The results of our global and regional analyses nature of faulting. The results of our global and regional analyses 
imply imply 

((ii) the recurrence of earthquakes in a seismic region, for a wide range of ) the recurrence of earthquakes in a seismic region, for a wide range of 
magnitudes and sizes, can be characterized with the following law:    magnitudes and sizes, can be characterized with the following law:    

Log N(M,L) = A + BLog N(M,L) = A + B··(5 (5 -- M) + M) + CC··LogLog L,L,
where N(M,L) is the expected annual number of main shocks of where N(M,L) is the expected annual number of main shocks of 
magnitude M within an earthquakemagnitude M within an earthquake--prone area of liner size L prone area of liner size L 

(ii) for a wide range of seismic activity, A, the balance between (ii) for a wide range of seismic activity, A, the balance between 
magnitude ranges, B, varies from 0.6 to 1.4, while the fractal magnitude ranges, B, varies from 0.6 to 1.4, while the fractal 
dimension, C, changes from under 1 to 1.6dimension, C, changes from under 1 to 1.6

(iii) an estimate of earthquake recurrence rate depends on the size of the (iii) an estimate of earthquake recurrence rate depends on the size of the 
territory that is used for averaging and may differ dramatically when territory that is used for averaging and may differ dramatically when 
rescaled in traditional way to the area of interest. rescaled in traditional way to the area of interest. 

ConclusionsConclusions
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The confirmed multiplicative scaling of earthquakes The confirmed multiplicative scaling of earthquakes 
changes the traditional view on their recurrence, changes the traditional view on their recurrence, the the 
catastrophic ones in particularcatastrophic ones in particular, and has serious implications , and has serious implications 
for estimation of seismic hazard, for the Seismic Risk for estimation of seismic hazard, for the Seismic Risk 
Assessment, as well as for earthquake prediction. Assessment, as well as for earthquake prediction. 

The observed temporal variability of the USLE coefficients 
suggests investigating predictive power and efficiency of 
some ABC –related patterns with more data accumulated 
worldwide in the future.  Such patterns, if confirmed in 
testing, might indicate the transient “lock-unlock” status of 
the faults in the system of blocks-and-faults, however, it 
appears yet premature to come out with an algorithmic 
formulation.  

Finally, let me beware again on a synthetic character of seismic 
risk assessments presented in this talk for illustrative 
purposes only.
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Thus, earthquake mitigation measures in areas Thus, earthquake mitigation measures in areas 
where large earthquakes are possible may not be where large earthquakes are possible may not be 
based on GSHAP maps. It follows that the based on GSHAP maps. It follows that the 
international project Global Earthquake Model, international project Global Earthquake Model, 
GEM, GEM, (http://www.globalquakemodel.org/) (http://www.globalquakemodel.org/) is on the is on the 
wrong track, if it continues to base seismic risk wrong track, if it continues to base seismic risk 
estimates on the standard method when many estimates on the standard method when many 
reasons have been given to abandon it.reasons have been given to abandon it.

Advanced Seismic Hazard AssessmentAdvanced Seismic Hazard Assessment, , 
Eds. G. Eds. G. PanzaPanza, K. , K. IrikuraIrikura, M. , M. KoutevaKouteva--GuentchevaGuentcheva, A. , A. PeresanPeresan, Z. Wang, R. , Z. Wang, R. SaragoniSaragoni. . 

Pure Appl. Pure Appl. GeophysGeophys. . 168 (1168 (1--4), 14), 1––752. (2011).752. (2011).
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ModernModern methodsmethods forfor modelingmodeling realisticrealistic
scenariosscenarios ofof earthquakesearthquakes allowallow betterbetter
assessmentassessment ofof currentcurrent seismicseismic hazardhazard

AdvancedAdvanced SeismicSeismic HazardHazard AssessmentAssessment,,
EdsEds.. GG.. PanzaPanza,, KK.. IrikuraIrikura,, MM.. KoutevaKouteva--GuentchevaGuentcheva,, AA.. PeresanPeresan,, ZZ.. Wang,Wang, RR.. SaragoniSaragoni..

PurePure ApplAppl.. GeophysGeophys.. 168168 ((11--44),), 11––752752.. ((20112011))..
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earthquake predictionsearthquake predictions
Pattern recognition Pattern recognition 

of earthquake prone areasof earthquake prone areas

Restrained areasRestrained areas
for expected sourcesfor expected sources

+ Time+ Time

SEISMIC SEISMIC 
INPUT INPUT FOR FOR 

ENGINEERING ENGINEERING 
ANALYSISANALYSIS

SPACE + TIMESPACE + TIME
INFORMATION FOR INFORMATION FOR 

SEISMIC RISK  SEISMIC RISK  
MITIGATIONMITIGATION

MultiscaleMultiscale
NeoNeo--deterministicdeterministic

Ground Motion Ground Motion 
ScenariosScenarios
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MultiscaleMultiscale NeoNeo--deterministic deterministic 
Hazard ScenariosHazard Scenarios

Regional, site specific, seismic hazard scenariosRegional, site specific, seismic hazard scenarios
(ground motion at bedrock)(ground motion at bedrock)

associated to associated to seismogenicseismogenic nodes (Dnodes (D--intersections) intersections) 
and/orand/or

associated to those in the alerted areas (of TIPs)associated to those in the alerted areas (of TIPs)
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Initial data for morphostructural zoningInitial data for morphostructural zoning

Topography Tectonic structure

Satellite photos
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Cisternas, A., B.P. Godefroy, A.D. Gvishiani, A.A. Soloviev, A.I. Gorshkov, V.G. Kosobokov, M. Lambert, E.I.
Rantzman, J. Sallantin, A. Soldano, С. Weber, 1985. A Dual Approach to Recognition of Earthquake prone Areas in
the Western Alps. Annales Geophysicae, 3, No. 2, 249-270
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The targeting smaller magnitude earthquakes at regional scales may The targeting smaller magnitude earthquakes at regional scales may 
require application of a recently proposed scheme for the spatial require application of a recently proposed scheme for the spatial 
stabilization of the intermediatestabilization of the intermediate--term middleterm middle--range predictions. The range predictions. The 
scheme guarantees a more objective and reliable diagnosis of times scheme guarantees a more objective and reliable diagnosis of times 
of increased probability and is less restrictive to input seismic data. of increased probability and is less restrictive to input seismic data. 

The M8S was designed originally The M8S was designed originally 
to improve reliability of predictions made by the modified versions of the M8 to improve reliability of predictions made by the modified versions of the M8 
algorithm applicable in the areas of deficient earthquake data available.algorithm applicable in the areas of deficient earthquake data available.
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Prediction of Prediction of earthquakes withearthquakes with
MM5.5+5.5+

NeoNeo--ddeterministiceterministic hazard scenarios hazard scenarios 
associated to associated to alertedalerted regionsregions:: M8S M8S algorithmalgorithm

Alerted areas by M8S algorithm 
for an earthquake with 5.5M<6.0
(as on 1 July 2006 – 1 January 2007)
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earthquake catalogue geomorphology, 
geology

alerted regional areas
for MM0

seismogenic nodes
for M6.0 & M6.5 

within the 
alerted regions

morphostructural map, 
seismogenic nodes

over Italy

map of active faults
nearby the seismogenic

nodes

restrained areasrestrained areas
for GPS and SARfor GPS and SAR

Monitoring of Monitoring of 
Fault zonesFault zones

Work in progress…Work in progress…

Integration Integration 
with geodetic with geodetic 
observationsobservations
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ASI Pilot Project  ASI Pilot Project  -- SISMASISMA
“Seismic Information System for Monitoring and Alert”“Seismic Information System for Monitoring and Alert”

DevelopmentDevelopment ofof aa fullyfully formalizedformalized systemsystem integratingintegrating thethe
spacespace andand timetime dependentdependent informationinformation providedprovided byby CNCN
andand MM88SS realreal--timetime monitoringmonitoring ofof seismicseismic flowflow andand EOEO datadata
analysis,analysis, throughthrough geophysicalgeophysical forwardforward modelingmodeling.

RoutinelyRoutinely updatedupdated CNCN andand MM88SS predictionspredictions areare mademade
availableavailable toto thethe CivilCivil DefenceDefence ofof thethe FriuliFriuli VeneziaVenezia GiuliaGiulia
RegionRegion (NE(NE Italy)Italy)
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Based on the recent, enormousBased on the recent, enormous progress              progress              
in realin real--time retrieval and monitoring of time retrieval and monitoring of 
distributed multitude of geophysical data distributed multitude of geophysical data --

•• Contemporary Science can do a better job in Contemporary Science can do a better job in 
disclosing Natural disclosing Natural HazardsHazards, assessing , assessing RisksRisks,, and and 
delivering such info in advance catastrophic events. delivering such info in advance catastrophic events. 

•• Geoscientists must initiate shifting the minds of Geoscientists must initiate shifting the minds of 
community from pessimistic disbelieve to optimistic community from pessimistic disbelieve to optimistic 
challenging issues of challenging issues of Hazard PredictabilityHazard Predictability
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General ConclusionsGeneral Conclusions
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Final remarksFinal remarks
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I would like to recall what was said I would like to recall what was said 
as a casual remark before. Mathematics as a casual remark before. Mathematics 
is an area in which two types of thinking is an area in which two types of thinking 
collide collide -- artistic and precise, logical; and artistic and precise, logical; and 
this unique alloy makes mathematics an this unique alloy makes mathematics an 
area, which occupies a special place in area, which occupies a special place in 
human culture. Perhaps the only music human culture. Perhaps the only music 
can compete with it.can compete with it.

I.M. Gelfand
(1913-2009)

Izrail M. Gelfand, Two archetypes in the psychology of Man. 
Nonlinear Sci. Today 1 (1991), no. 4, 11

The Inamori Foundation Kyoto Prize Commemorative lecture 
of the 1989 Laureate in Basic Sciences 
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7. 7. Liability of mathematiciansLiability of mathematicians..

I would like to say a few words about the moral responsibility of I would like to say a few words about the moral responsibility of 
mathematicians.mathematicians.

Mathematics is one of the highest achievements of the human spirit and at Mathematics is one of the highest achievements of the human spirit and at 
the same time, a very accurate and adequate language, without which the same time, a very accurate and adequate language, without which 
the physics and many other fields would have been impossible. And the the physics and many other fields would have been impossible. And the 
first side of liability of mathematicians is of using the experience and first side of liability of mathematicians is of using the experience and 
achievements of mathematics, especially mathematics of XX century, to achievements of mathematics, especially mathematics of XX century, to 
expand significantly an opportunity for creating adequate languages in expand significantly an opportunity for creating adequate languages in 
other branches of science. First and foremost, to help in identifying the other branches of science. First and foremost, to help in identifying the 
structures and, if possible, to develop an adequate language for living structures and, if possible, to develop an adequate language for living 
systems systems -- various areas of biology, economics, psychology, etc.various areas of biology, economics, psychology, etc.

I am an optimist and I believe that nowadays in this not much advanced I am an optimist and I believe that nowadays in this not much advanced 
direction much will be done, especially in the times of computers, which direction much will be done, especially in the times of computers, which 
are slowly but inevitably will change the psychology of mathematicians, are slowly but inevitably will change the psychology of mathematicians, 
forcing them to recall nonforcing them to recall non--formalizableformalizable living systems.living systems.

……

Izrail M. Gelfand, Two archetypes in the psychology of Man. 
Nonlinear Sci. Today 1 (1991), no. 4, 11

The Inamori Foundation Kyoto Prize Commemorative lecture 
of the 1989 Laureate in Basic Sciences 
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Izrail M. Gelfand, Two archetypes in the psychology of Man. 
Nonlinear Sci. Today 1 (1991), no. 4, 11

The Inamori Foundation Kyoto Prize Commemorative lecture 
of the 1989 Laureate in Basic Sciences 

7. 7. Liability of mathematiciansLiability of mathematicians..
……
But perhaps even more responsibility, as I have said, is to But perhaps even more responsibility, as I have said, is to 

counter the unwise and dangerous use of precise counter the unwise and dangerous use of precise 
mathematical and logical systems outside their applicability. mathematical and logical systems outside their applicability. 
Despite the fact that I gave this little room here, I see it as Despite the fact that I gave this little room here, I see it as 
an important issue, which should be dealt with in a separate an important issue, which should be dealt with in a separate 
dedicated report. dedicated report. For who but mathematicians For who but mathematicians 
can help preventing abuse of mathematics in can help preventing abuse of mathematics in 
our technocratic age.our technocratic age.
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Beware of the product designs by 
preconceptionalists!
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Thank you!Thank you!

”When sorrows come, they come not single spies, but in battalions””When sorrows come, they come not single spies, but in battalions”
(William Shakespeare, 1564(William Shakespeare, 1564--1616)1616)
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