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A long-term forecasting model is proposed to evaluate
the probabilities of forthcoming M > 5.0 earthquakes on
a 0.2° grid for an area including the Iranian plateau. The
model is built basically from smoothing the locations of
preceding events, assuming a spatially heterogeneous
and temporally homogeneous Poisson point process for
seismicity. In order to calculate the expectations, the space
distribution, from adaptively smoothed seismicity, has
been scaled in time and magnitude by average number
of events over a 5-year forecasting horizon and a tapered
magnitude distribution, respectively. The model has been
adjusted and applied considering two earthquake datasets:
a regional unified catalog (MB14) and a global catalog
(ISC). Only the events with M > 4.5 have been retained
from the datasets, based on preliminary completeness
data analysis. A set of experiments has been carried out,
testing different options in the model application, and the
average probability gains for target earthquakes have been
estimated. By optimizing the model parameters, which
leads to increase of the predictive power of the model, it
is shown that a declustered catalog has an advantage over
a non-declustered one, and a low-magnitude threshold of a
learning catalog can be preferred to a larger one. In order
to examine the significance of the model results at 95%
confidence level, a set of retrospective tests, namely, the L
test, the N test, the R test, and the error diagram test, has
been performed considering 13 target time windows. The
error diagram test shows that the forecast results, obtained
for both the two input catalogs, mostly fall outside the 5%
critical region that is related to results from a random guess.
The L test and the N test could not reject the model for
most of the time intervals (i.e. ~85 and ~62% of times for
the ISC and MB14 forecasts, respectively). Furthermore,
after backwards extending the time span of the learning
catalogs and repeating the L test and N test for the new
dataset as well as the R test, it is observed that a low-quality
longer catalog does not essentially improve the predictive
skill of the model than a high-quality shorter one. The
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some statistically acceptable efficiency for the studied area, a3y s Jlos
at least with respect to the spatially uniform reference model.

Thus, the considered model may provide useful information

as a reference for more refined time-independent models

and also in combination with long-term indications from

seismic hazard maps; this is particularly relevant in areas

characterized by a high level of predicted ground shaking

and high forecast rate.

Keywords: Seismicity, Earthquake prediction, Kagan and
Jackson, Probabilistic seismic hazard analysis

longitude

0.05 04
Expected number of M 2 5 events over 5 years

00 A 4z 30 +,) x .Y gl ol LaS YAV B YV Jlo jlalle O cooiin 331 S5 50 0,0 SM gloo Jipe Uil 050 (g3u503,) 755 (a)
ol oalds gassail oby (LS 5 ol cawgie [ o5 o)) Jlas sblic 4y 5 polae 51+, ¢+ YF 0 b bbSwis ulul el
At Gbaoles aps o yLid 1, (A Sao Vb L) YU jlews s b olo Jolo add ¢ aids olen (b)
ISC S LS jo a5 jsb ylan closls 7, Y- V2 LYY @il V5l a8 ausis gladigs slaslayg, 0,0 <M
aes oo lis |y adhie Lol slallas ool bglas 5 sl ol 5158

$p00d2y Yo.upasaYy fo Lapunung



