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A Validation Program for Earthquake Predictability Experiments

Using Fortran Language

Hiroshi TSURUOKA**

Abstract

The standard test program for validating earthquake forecast models in the CSEP (Collaboratory
for the Study of Earthquake Predictability) was developed using Fortran language. Previously, it was
necessary to setup an environment that considered version dependencies of multiple applications
developed by the CSEP test center. With the developed program, earthquake forecast model developers
can now easily perform validation using observed earthquake catalog.
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- Python 39 or later

- NumPy 1.21.3 or later

- SciPy 1.7.1 or later

- Pandas 1.34 or later

- Cartopy 0.22.0 or later
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# 1. CSEP #HLOMET UK RO XML 7 7 4 v

<?xml version="1.0" encoding='"UTF-8'?>
{CSEPForecast xmIns="http://www.scec.org/xml-ns/csep/forecast/0.1">
<forecastData publicID="smi:org.scec/csep/forecast/1">
<modelName>Kmodel</modelName>
<version>1.2</version>
<author>Kevin</author)>
<issueDate>2005-03-31T23:10:00Z</issueDate>
<forecastStartDate>2005-04-01T00:00:00Z</forecastStartDate>
<forecastEndDate>2008-03-31T00:00:00Z</forecastEndDate>
<defaultCellDimension latRange="0.1" lonRange='0.1"/>
<defaultMagBinDimension>0.1</defaultMagBinDimension>
<lastMagBinOpen>1</lastMagBinOpen>
<depthLayer max='30.0' min='0.0">
<cell l1at='24.15" lon="122.45">
<bin m='5.0">9.994608e—004</bin>
<bin m='5.1">7.938999e—004</bin>
<bin m='5.2">6.306171e—004</bin>
<bin m='5.3'>5.009170e—004</bin>
<bin m='5.4">3.978925e—004</bin>
<bin m="5.5">3.160573e-004</bin>
</cell>

<cell 1at="24.25' lon="122.55">

<bin m=5.0">9.994608e—004</bin>
<bin m='5.1">7.938999e—004</bin>
<bin m='5.2">6.306171e—004</bin>
<bin m="5.3">5.009170e—004</bin>
<bin m='5.4">3.978925e—004</bin>
<bin m="5.5">3.160573e—004</bin>

</cell>
</depthLayer>
</forecastData>
</CSEPForecast>
& 2. cseptests ® help 1
Usage cseptests forecast_region obscatalog min_mag bin_size nsimu TESTS

forecast.dat JPall.dat catalog 4 0.1 1000 N

#* 3. cseptests DFEITIHT) (N-test D&)

$ cseptests JPmain.dat RI30K.dat jmaM6.zmap 6 0.1 1000 N
=== CSEP TESTS RESULTS ===

RIBOK.dat
jmaM6.zmap2
JPmain.dat
N
nsimu= 1000
nbin= 5483
Nfore= 12.803
Nobs= 12
deltal=0.617 6 20

delta2= 0.484 6 20
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% 4. cseptests DFATINI (N-, M-, S, L-test)
$ cseptests JPmain.dat RI30K.dat jmaM6.zmap 6 0.1 1000 NMSL
=== CSEP TESTS RESULTS ===
RI30K.dat
jmaM6.zmap2
JPmain.dat
NMSL
nsimu= 1000
nbin= 5483
Nfore= 12.803
Nobs= 12
deltal=0.617 6 20
delta2= 0.484 6 20
kappa= 0473 LL= -16.846 —22.865 -12.971 8688
PG=  1.7710 xLLO= =79.329 ulLLO= -86.187
zeta= 0.036 LL= -79.329 -80.380 -56.821 8819
theta= 0.0129166671
gamma= 0419 LL= -110.148 -158.496 -56.411
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