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CN algorithm and long-lasting changes in reported magnitudes:

the case of Italy
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INTRODUCTION

SUMMARY

Prediction methods based on seismic precursors, and hence assuming that catalogues
contain the necessary information to predict earthguakes, are sometimes eriticised for
thetr sensitivity to the unaveidable catalogue errors and possible undeclared variations
in the evaluation of reported magnitudes. We consider a real example and we discusy the
effect, on UN predictions, of 2 long-lasting underestimation of the reported muagnitudes.

Starting approximately in 1988, the ON functions in Central Italy evidence an
anomalous behaviour, not associated with TIPs, that indicates an unusual absence of
moderate events. To investigate this phenomenon, the magnitudes given in the catalogue
used, which since 1980 is defined by the ING bulleting, are compared to the magnitudes
reported by the global catalogue NEIC {National Earthquake Information Centre,
USGS. USAJ and by the regional LDG bulleting issued at the Laboratoire de Detection
et de Geophysique, Bruyeres-le-Chatel, France,

The comparison is performed between the ING bulletins and the NEIC catalogue,
considering the local, M, and duration, M, magnitudes, first within the Central
region, and then extended to the whole Italian territory. To check the consistency of
the conclusions drawn from ING and NEIC data, the comparison of local magnitudes
is exiended 1o a third data set, the LDG bulletins,

The differences berween duration magnitudes My that are veported by ING and
NEIC since 1983 appear quite constant with time. Starting m 1987, an average
underestimation of about 0.5 can be attributed to M, reporied by ING for the Central
vegion; this difference decreases to about 0.2 when the whole lalian tervitory is
considered. The anomalous behaviour of the ON functions disappears if & magnitude
correction of 4 0.5 is applied 10 M, reported in the ING bulleting. However. such a
simple magnitude shift cannot restore the real features of the seismic How, and ING
bulleting are not suitable for CN algorithm application.

Key words: earthguake catalogues, earthquake prediction, Haly, regionalization.

Costa ef ol 1996; Peresan ot of. 1998a). The analysis of the
time behaviour of UN functions for the different vegionatizations

CN is an inlermediste-term eanthquake prediction algorithm
based on the quantitative analysis of premonitory phenomena,
which can be deiecied in the seismic flow preceding the
veenrrence of strong earthguakes (Gabriclov of af. 1986 Keilis-
Borok & Rotwain 1990 The quantfication of the propertics
of the seismic flow is performed by means of & set of functions
of time (Table 1), which evaluate varations in the sesmic
activity. seismic quiescence and space-time clustering of events.
The normalization of the funclions allows us o apply ON 1o
regions with different seisimic aciivity (Keilis-Borok 1996;
Rotwain & Novikova 1999},

The ON algorithm has beep applied to the monitoring of
seigmuieity in Central Fraly since 1990 {Keilis-Borok ef ol 1990,

2000 RAS

defined for Central Raly {Fig. 1} allowsed us ro observe the
common apomalous fat values of some {unctions {see Z,,..
S Sigma, K oand G in Fig 2), starting approximately i
1988, The flat trend of the Tunctions, never observed before,
mdicates the absence of moderaie evenis and hence evidences
an unussal deorease in the selamicily rale, sugeesting the need
1o cheek for possible clanges i the roagnitudes reported by
the catalogue used.

Until July 1997 the catalogue used for ON monitoring in
Ttaly was the CCLI®96 (Peresan e ol 1997). This catalogue
is composed of the revised PFG catalogue (Postpischl 19835)
for the period HGO-1979, and since 1980 we have vpdated
it with the bulletins distributed by the Istiwie Nazionale &
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426 A Peresan, G. F. Panza and G. Costa

Table 1. Definition of the time functions used in the UN algorithm for the quantification of the properties of the seismis flow (from Keilis-Borok
et al. 1990). The magnitude threshokls my. my. my that aliow the normalization of the functions are fixed according to the average yearly freguency
of the main shocks that ovourred within the region during the Iearning period (19541986}, For the Central regivn tin dark grey in Fig, 1}
nty = AL oy = A5, my s 3.0, corresponding to the standard yearly average frequencivs ay = 30, mym 14, ny =04

Naft Number of main shocks with A zmy that occurred in the time interval (7= 3y 1),
Kin Rigy= Ky~ Ky where K, i the number of mam shocks with M, 2 m, and origin time {t — 2y 0 [r - 203 - 13 vrl.
Giny Gith= 1P, whers P is the ratio between the number of the main shocks with M, = mya, > m,) and the number of the main shocks

with M, 2 my. Only mam shocks with origin time ¢ in the interval {¢ — | yed <01, £ ¢ are considered,

Sigmais)
g d S B e 100
smx“! Smas{”_
{t~jyistsl-

Sigmairy = £ 10890 the main shocks with my € My £ M, — 0.1 and origin time (¢~ 3 years) £ ;5 ¢ are included in the summation;

max (§ /N, 83/, 5/N 3 where §; is calouluted as Sigmats) for the events with origin time
§ years], and N s the nomber of earthquakes i the sum.

Zoadtl Epplthmmax {Z /NP ZyNT?, Z,N5Y, where 2, ds caloulated as §), but with f= 0.8 und N, is the sussher of earthguakes in the
S0,

Nalti Number of mufn shocks with M 2z my,. which occurred in the time interval (110 years, -7 years)

girl glty = 5., max {060, — 1,1, whoro g, is the uverage annual umber of main shocks with M pi iy, a5 the number of mabn shocks
with A, 2 sy and origin time [r —(B+ v gn <2+ 0wl

Boxl1} Muxhmum aumber of aftershocks for sach muin shock counted within a radivs of 30 km for the first 2 days afier the main shock,

a8

Figure 1. Different reglovatizations defined for ON application w0
Central Ytaly, The continwous line delimils the region defined by
Reils-Borok ¢t ol {1990), while the dotted Hue shows the regios
proposed by Costa 1 i, {1993} The region currently used for ON
menttoting, defined sirictly following the scismotectonic model
{Peresan ef ol 19988}, corresponds fo the dark wrey area.

Geotigica (ING). For the years 19801985 we use the ING
paper bulleting, while from 1986 the upgrading s performed
with the digital NG bulletios made available via fip ontl
July 1997, In order to check a possible change in reporied
saagnifudes, the ING data are compared with the following
catalogues { Table 2)

the Preliminary Determinations of Epicentres {PDE)
distributed by NEIC, USGS, for the time period 1980-1997;

the Bulleting compiled at the Laboratoire de Deection et
de Geophysique (CEA, Broyeres-le-Chatel, Franee), referred 1o
as LDG in the following, from January 1980 to December 1996,

We do not use the ISC catalogue since it does not provide
revised My and M,.

Table 2. Data set used for the catalogoe comparison, For each agency
the following are indicated: the period of time, the kind of catalogue
and how the data sre made available.

ING: lsituto Nazionale di Geolisica

1980 1984 Revised ING bulletins printod
19851986 Dhgital ING bulletins floppy dick
19371997 Digital ING Bbulleting fip

LG Laboratoire de Detection el de Geophysigue
1980 1996 LEG Bulieting

NEIC: National Earthguake Information Centre, V8GS
19801989 Global Hypoceatres Duls Base cedrom
19901997 Barthguake Hypocentres Data Files fip

Auto DRM

The ING bulletins contain two estimations of magnitude:
the local magnitude M, and, since 1983, the duration magni-
tude My. The NEIC global catalogue reports the magnitudes
my and My, both computed by NEIC, plus two values, M
and M2, that correspond o magnitudes of a different kind
contributed by different agencies. From a previous analysis of
the NEIC catalogue {Peresun & Rotwain 19983 we observid
that, for the Italian area, both M1 and M2 are mainly M,
and M, and that M, is 10 times wore freguent than M,
Furthermore, ING is among the contribators to the PDEqand
it supplied information for more than 600 events, from 1987
1o 1997, as can be observed by histing the events with net-
waork code ROM reported in the PDE catalogue. Most of
these events have magoitudes below 4.4, especially when M,
is considered, while about 100 of them have M, > 4.0, The
bulleting distributed by LIXG contain two magnitude values,
mainly corresponding to M, and M.

In order to perform the magnitude comparison, the evenis
common to the different catalogues are identified according to
the following rules: (a) time difforence At < | min: (b} epicentral
distance Alat = ALon < 1° for the comparison with the global
catalogue {Siorchak ef ol 1998). No limitation is imposed on
magnitude or depth differences.

The analysis is performed by evaluating. for a fixed type of
magnitude, the quantities

AM = M{C1) - M(C2), )

L2000 RAS, GJ7 141, 425-437
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Figure 2. Time diagrams of the standasd ON functions ohtuined for the Centrul vegion shown in Fig L Functions Sigroa, S, and 7, are
evatuated for 4.2 5 M < 4.4, functions K, G, Ny, ¢ for M 24.5 and function ¥, for M 2 50; magnitude thresholds have been selected sccording to
the general rules for sormabization of functions (Keilis-Borok & Rotwain 1990 The corresponding dingram of TIPs (iimes of increased
probabilities) oblaaed using the CCHEY96 catalogue iy given at the top of the fignre {Triangles fndicate the occurrence of strong events), The dotied

ling indicates the beginning of the anomalons behaviour of fanctions,

which are the differences between magnitudes of the same type
reportad in the catalogues €1 and C2 for cach of the common
carthguakes,

The comparison between ING and NEIC estinations is
petformed considering M, and M, scparately among the events
for which M, and A are reporied in both the catalogues.
The evenis contributed to NEIC by ING, which represent a
relatively small fraction of the set of common events (less than
103 per cent}, are obviously excluded from the analysis. Initially,
the comparison is focused on the Central region (Fig 1)
and the vearly average values AM; and AM, are evaluated
from the common events contained in the ares monitored
using the CN algorithn. Sabsequently, the comparison between
the ING and NEIC catalogues is enlarged to the whole Htalian
territory and its sarroundings, as shown in Fig 4,

To check the consistency of the conclusions drawn from
ING and NEIC daia, the comparison of M, is extended 10 a

£ 2000 RAS, GIF 141, 425-437

third catelogue, and the ING and NEIC M, are compared
divectly with the M, reporied by the LG bulleting, Since the
LDG 1s among the NEIC contributors for the area analysed,
the WEIC events with magnitude code LDG are obviously
excluded when performing the compuarison between LDG and
NFEIC data.

CHANGES IN REPORTED MAGNITUDES
FOR CENTRAL ITALY

The analysis of the behaviour of ON funcitions in Central fraly
allows us to identify the anomalous flat trend of some of the
funetions {Fig 2, starting approximately in 1988 Such a flat
trend indicates an snusual shsence of moderate events.

To fook for an explanation for this anomaly we focus our
aftention on the magnitnde vanations within the Central
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region currently used for the monitoring of seismicity fin dark

grev in Fig 1) The subcatalogos of earihguakes common ©
NG and NEIC contains about 800 events. The operating
magnitade for ON monitoring is chosen from the lalian
catalopue CCHI996, and hence from ING buliclins, according
to the priovity order M. M, {Costa vt ol 1996 Peresan et al.
199%a) therefore, local magnitudes play & relevant rok in the
CN analysis of seismicity, Hence, ag a first stage, we study
the discrepancies amoeng the M, values reported in the iwo
catalogues, e the guantity

AM = M INEIC) — M (ING).

The histograms of AM, are plotted for three contignous ranges
of magnitude {Fig 1), chosen o correspond o the CN magni-
wds thresholds for Central ftaly. The events with M, <3 are

(2

not used by UN, the ovents with 3.0 5 M, < 4.2 are included
can enter injo the caleslation of functions. For mest of the
events. AM | > 0, while a sccondary peak arcund AM, = 0 can
be seen in Fig 3 for the smailer events.

In order to defect a possible undeclared long-lasting change
in whe estimation of the reporied Ay, the time behaviour of
the vearly average of AM, is analysed considering only earth-
quakes with A (NEIC) 2 30. The yearly number of such
svents i around 20-25, with two exceptions: there were 83
curthqguakes in 1980 (mainly associated with the Irpinia event
of 1980 November 233 and only four evenls in 1987,

The time distribution of AM, vearly averages, shown
in Fig 4{a}, indicates the presence of a major discontinuity in
1987, The average AM,, sstimated using eq. (2} for we

Central Region
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Figure 3. Histogrars of the number of events versus AM,, for three contiguous ranges of magnitude in the Ceniral region (dark grey area in Fig. 1),
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Flgure 4. Yearly average of (a) AMy and (h) AM, obtaised for the NEIC and ING catalogues, considering the common events it occurred
within the Central region (Fig. 11, Error bars correspond 1o the 93 per cent confidence interval of the mean.

subsequent periods of time, excluding the vear of transition,
1987, are as follows {the error corresponds to the 95 per cent
confidence interval of the mean):

{1980-1986) AM, =13 + 0035,
(198819971 AM, =064 3 0.04,

According to these average results, assuming M, (NEIC) as a
nuiform reference value, an underestimation of about 0.5 can
be assigned to the M|, values reported by ING since 1987,

A similar analysis, performed by replacing M, with A1, in
2q. {2} does noi evidence a significant change for M (ING).
The relevant uncertainty associated with the value of AM,
{Fig. 4b) for the years 1985 and 1991 is mainly due to the
reduced sample size {only two events in 1983 and four in
1991}, The average magnitude difference for the whole period
19831995 for which the sample is available is estimated Lo be
AM g s 030 4 004,

432000 RAS, GJf 141, 425437

CN: A DETECTOR OF ANOMALOUS
VARIATIONS IN REPORTED MAGNITUDES

I order to understand whether the variations foond in reported
magnitudes can account for the anomalous behaviour of the
CN functions observed in the Centeal vegion, the guantity
D=03 is added to the M, reported by the ING bulletins,
beginning in {987, M, values do not need to be modified
because no significant time variation has been detected, CN
is then applied to the Central region using the “corrected’
catalogue and lollowing the standard procedure of forward
monitoring of seismicity: learming is not repeated and the
paramneters are kept unchanged. The time diugram oblained is
shown in Fig 5 and clearly indicates that the anomalous
behaviour of some CN functions, shown in Fig 2, is nu
longer present.

Obviously, this magnitude transformation cannot be usad
to correct the catalogue and the magnitnde revision must be
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Central Raly
ML{ING}+0.5 since 1987
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1980 1480 2000

Figure 8, Time diagrams of the CN functions obtained for the Contral region tsing the ‘corrected’ vatalogue, in which the quantity D =054

added to M (ING) begianing n 1987,

performed using all the available Infonmation {especially con-
cerning variations in lhe acquisition systeml. not only that
provided by the catalogue itself. Furthermore, a simple magni-
tude shift, estimated from a Jimied sample. cannot restore all
the propertivs of the real seismic ssquence,

Several tests performed by systematically ivcreasing or
decreasing the operating magniiude in the catalogue used for
N monitoring {Peresan & Rotwain 1998) show that the
functions G, Sigma, Z,,, and S, {Table 1} are seasitive to
fong-lasting magor magnitude underestimations of about half a
magnitude unit they became abnormally constant for relatively
long periods of {ime. while the function ¢ keeps very high
values, byt do not cause any TIP activation. On the other
end, mugnitude overestimations lead to unusually high values,
eppecially for the functions N, and Nj, that can be used to
identify and therefore discard possible TIPs declared by ON.

EXTENSION OF THE ANALYSIS TO THE
WHOLE ITALIAN REGION

The magnitude differences have also heen analysed within the
Northern and Scuthern regions defined for the application

of ON to the Halian territory (Peresan er wf 1998a). To the
Northern region, the resulis are in very good agreement with
those obtained for the Central region and. on averape, an
increase of + 0.5 iz observed for AM, in 1987, The variation
in reported My does nor affect the ON functions in the
Northern region as clearly 85 in the Central region because
the Italian catalogne (Postpischl 1983) covers an area that,
rowards the north, follows the Halian border and consequently
is incomplete for ON application. This incompleteness has
been filled in by Costa ef af. (1996) and Peresan er al, {1998a)
with data provided by two other catalogues: ALPOR {Catalogo
delle Alpt Orientali} (1987} and NEIC, thuy reducing the
influence of My {ING) in the compuation of CN functions in
the Northern region. The small number of common events,
and hence the insuflicient sample sze, does pot allow any
conclasive analysis in the Soothern vegion.

The avalysis of the NEIC catalogue performed by Peresan
& Rotwain (1998) for the Ilalian area showed that for the
magnitudes My and M, contributed to NEIC by other agencies.
My is 1D times more freguent than My, From Fig 6 it is
seen that the total yearly nmmnber of common events varies
quite significantly with {ime. The number of common events

2000 RAS. GJ7 141, 425437
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Figare 6, Yearly number of common events used for the comparison between the ING and NEIC catalogues. (a) Bvents used for My analysis;

b} evenis used for M, analysis.

considerably increases after 1988, for both My and M, especially
when the smaller earthquakes are considered.

The frequency distribulions of AM and AM, versns NEIC
magnitude are analvsed to evaluate their possible corralation
with the ecarthquakes size {Fig. 7). The linear correlation
between AM. and M (NEIC) appears guite weak. while
the correlation is significant for AM, versus M (NEIC), the
correlation coeflicient being about 6.7 (significant at P < 0.08).
The distributions of AM, and AM; are rather different, as can
casily be seen from their histograms constrocted for three
contignous intervals of magnitude {Fig 8). The values of AM,
appear normally disteibuted around mean values increasing
with M. However, the histograms of AM, ure contred around
AMy =0, with a tail towards positive values, 1t seems that
the set of common: events can be divided into two subsets
{a) events with AM, distributed around zero; and (b) events
with AM, distributed around 0.5.

432000 RAS, GJI 141, 425437

A detailed analysis, suggested by the bimodal distribution of
AM, , shows that the events giving AM, = 0 are fairly localized
i space (Fig, 9). The peak in the AM; histograms is due w
the coincidence of My {ING) with the M, contriboted to NEIC
by some local networks, mainly from GEN (IGG network,
Dipartimento Scienze della Terra, Universita di Genova, ftaly),

LDG {Laboratoire de Detection et de Geophysigue, Bruyeres-

le-Chatel, France), TTG {Seismological Institute of Montesegro,
Podgorica, Yugoslavia) and TRI (OGS, Osservatorio Geofisico
Sperimentale. Trieste, Ttalyl, foflowing the stundard station
codes used by NEIC. Indeed, the data reported by some
focal networks are used by ING to integrate the information
coliected by the fialian network (Fig §).

Fig. 6 indicates that the size of the sample becomes relatively
stable for magnitudes larger than 3.0, although the yearly
number of common events generally increases in 1988, Hence,
in this step of (he analysis also, the time behaviowr of the
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AM=M,(NEIC)-M,(ING)
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Figure 7. Froquency scatter plots of {2) AM; and (b AM, versus the corresponding MEIC magnitude,

vearly wverage of AM, and AM; is evaluated using only
earthguakes with NEIHC magnitude larger than 3.0,

The yearly avernge values of AM, and AM, are shown in
Fig 18, The remarkable unceriainties on the average value of

AM,y during the year 1983 and, similarly, of AM, m 1985 are
due to-the large dispersion of the reported values rather than
to the sample size. For the whole period 1983-1997, the vearly
average of AM,; appears almost constant aroond & mean value

4 2000 RAS, GJI 141, 425437
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Figure 8. Histograms of the nember of events versus AM for three contiguous ranges of magnitade for (u) AM, and (b} AM . Fvents with AM

lower than or equal to the upper bowndary are counted in ench interval.

of (.30 + 002 (Fig 10a), in very good agreement with the
results ohlained for the Central region. Therefore, this analysis
seems to copfirm that since 1983 when they started to be
reported, there have been no changes in the M valoes provided
by ING. A linegr relation between the 3, reporied by the
two agencies can be estmated by orthogonal regression of
MINGY versus M{NEIC) using the set of common events,
a3 follows:

M(ING = QT MNEIC)+ 0.8 (3)
Aceording Lo this relation, the events with M (ING) 2 3.0 are
on average underestimated with respect 1o M{NEIC), while
smaller events are OVQNSTEB}KE’C’({.

2000 BAS, GJI 141, 425-437

The diagram of the vearly average AM, (Fig 10b), however,
seems to indicate the presence of two main discontinuities:
the first in 1987 and the sccond in 1994, The average AM,;,
estimated for the three contiguous periods of time. are as
follows (the ervor corresponds to the 95 per cent confidence
interval of the meany

(1980~ 1986)
(1988~1943)
(1995-1997)

AM,y = 008 £ 0.05,
AM = 030+ 0.04,
AM, = 0.77 £ 0.06.

The AM; increase observed during 1987 appears less relovant
within the whole Italian area than for the Central region
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547

() w

Figure 9. (a) Space histogram of the number of commen events used for AM, evaluation. () Space distribution of events with AM,; = 0. The two
histograrns wre plotted using the same linear seale. The maximum number of common events is indicated »s a reference.

{Figs [0b and 4b}. This reduction of AM, can be explained by
the inclusion of the My, values contributed 1o both NEIC and
ING by some of the neighbouring local networks, located near
to the French and Slovenian borders and along the Croatian
Coast,

COMPARISON WITH MAGNITUDES FROM
LDG BULLETINS

‘The wse of eq. (2) for My reported by the catalogues ING and
NEIC gives positive values for AM, . To check the conclusions

€ 2000 RAS, GJF 141, 425-437
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Figure 100 Yearly avernge of {a] AM, and {b) AM, for the NEIC and ING catalogues. Only evenls with magnitude greater than 30 have been
considered. Error bars correspond 1o a 95 per cerst confidence range on the caloulawd average. The AM, minimum in 1994 is explained by the
very large number of svents with magnitudes coinciding with thoss provided by the local networks, maindy the GO nerwark.

drawn from: the analysis of ING and WEIC data, the COMPATISOn
of My s extended to the DG bulleting. - - .

The comparison between ING local: ns.agmmdeu and those

reported- by DG bulletins is: performed’ within the time
interval 1980--1996. About 00 common events are selected
from these: regional catglogues according to the: following
mles: (a) time difference At <1 ming .{b}.epiwnm.:distanm
AbLat = Alon =01 :

“The bimodal distribution of A 14, abser vad in - the come-
parison with the NEIC catalogue (Fig. 8) becomes even more
marked when the ING and LDG magnitudes are considered.
Nevertheless, most of the events with AM,; = 0 have M; (LDG)
fower than 3.0, Hence, considering only evenis with magnitude

£ 2006 RAS, GJF 141, 423437

larger than 3.0 allows vs to exclude a large part of such events,
whose magnitudes have very probably been provided by the
same agency, while permitting us to keep events for which
magnitnde determinations can be considered guiie reliable in
regional catalogues.

< The vearly average values of AM, for the pairs of catalogues
LDG-ING and NEIC-LDG have been estimated and are
plotied in Fig. 11, The nmumber of common events used for
such estimations increases in time from about 10-15 events
per year up to 30-40 events per year, and this is also apparent
from the corresponding reduction of uncertainties. The average
values obtained from eg. {2} for the pair of catalogues
LDG-ING i3 always significantly greater than zero, even
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Figare 15, Yearly average of &My Jor (2 LDG and ING bulleting and (b} for the NEIC catalogue and LDG bu?ictma Error bars indicate the

95 per cant »Mkdenwmww&i of the awmw

with fluctuations in time {Fig 1ia) The differences AM,
estimated for the pair of catalogues LIG-ING and for the
two intervals of time indicated in brackets give the foliowing
average values

{1980-- ]986‘; AMQ»(M%“H)%
{ms 1996) szwom 004

I"hese values are in good agreement wzh t}wsb computed, for
the whole Talian territory, mmpmng ML fmm the NEIC and
ING catalogues.

The average values AM, caleulated for the global catalogne
NEIC and the regional bulleting LDG (about 1200 common
events) are always close to zere {Fig 11b) und, on average, are

(1980-1986) © AM| =003 1 0.06,
{1988 1996) - AM, =008 4 (.03,

This comparison seems 10 confiem the relative uniformity of the
reference catalogues NEIC and LG, despite the beerogeneony
origin of M, (NEIC}

A series of magnitude comparisons focused on the Central
region, excluding from NEIC the events contributed by LDG
or comparing directly ING and LDG, essentially confirms
ochservations made comparing the ING and NEIC calslogues.

According to Bath {19731 we have 1o expect errors as
Targe as =03 wnits in a calculated magnitude; nevertheless,
the differences AM . between the ING and the two catalognes
wonsidered bave been, even after averaging, equal 1o or larger
than 0.3 since 1987 Giardini er af. {1997} stated that local
magnitudes are generally of poor quality with respect to the
seistnic moment, and this study mdicates thay they can even
be inhomogeneous within the same bulleting. Unforunately.
My is the basic fastrumental magnitude in the Italian catalogue.
while M, has only been reported since 1983,

£ 2000 RAS, (7T 141, 425437



CONCLUSIONS

Prediction methods based on seismic precursors arg sometimes
criticised for their sensitivity to the unavoidable catalogue
errors and nndeclared changes in the evaluation of the reporied
magnitudes (Habermann 1991 Habermann & Creamer 1994;
Peresan et al. 1998b). This study provides a real example,
showing the effect of a long-lasting systematic magnitade
underestimation on CN predictions,

The absence of moderate events detected by ON functions
and consequently the unusual decrease of the seismicily ratle
within the Central region used for the CN monitoring in Italy
lead us to check for possible systematic errors in the reported
magnitudes.

A detailed comparative anulysis, focused on M and My,
hias been pesformed between ING and NEIC catalogues, within
the area corresponding to the Ceniral region. The magnitude
differences AM; appear quite stable in time and small, while 4
variation of about 0.5 has been found in AM,, staning in
1987, This difference decreases 10 obout 0.2 when the analysis
is extended to a wider arza including the whole Ttalian tervitory,
but there i alwavs an underestimation of the My values
given by ING with respect to NEIC. The comparison extended
fo a third cawalogue, the LDG bulletins, confirms such
underestimation,

The robustuess of the ON algorithm has been successfully
iested with respect 10 the parbial replacements in the catalogue,
provided the homogeneity of data is preserved (Peresan &
Rotwain [998), and with respect {o the short-lerm inadvertent
increase in reported magpitude indicated by Zumga & Wyss
(1995} for the Italian catalogee, which does not seem 10 affect
the resulis of predictions (Peresan af ol 1998a).

Therelore, our study indicates that a carcful analysis of
N fanctions allows s to find major long-lasting undeclared
changes in the reported magnitudes and may permit us to
separate such effects from the anomalies in the seismic flow
that define the tmes of increased probability (TIPs) for the
oceurrence of 4 strong event. The results of our analysis cannot
be used for catalogue correction; therefore. the ING catalogne
cannot be used for ON monitoring and one has to make use
of a different data set such as the NEIC catalogue.
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