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Regions

The prepared ground motion databases are for two
regions:
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Data Sources

* |ncorporated Research Institutions for Seismology
(IRIS)

This data center is the main data source for time history
database

* Nanometrics FTP site for TransAlta Monitoring
Network (TD network) data

This source is used for collecting TD network data

 Earthquakes Canada AutoDRM

This source is rarely used for collecting data from some
Nation network stations

e Data hard drive of The Canadian Rockies and Alberta
Network (CRANE)
™)

This source will be used soon for incorporating CRANE data
*

into Alberta database
Western



Raw Data Preparation (SEED files from IRIS)
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Raw Data Preparation (SEED files from IRIS)
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Raw Data Preparation (SEED files from IRIS)
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Raw Data Preparation (SEED files from IRIS)

____________________________________________________________________________________

Earthquake
catalog

Stations collected if:
* Have any data within
catalog duration
* Located within 500km
from cluster of catalog
events

IRIS Station
List

IRIS Stations with Seismographic Instrument
(1990 until April 2016)

Latitude [Deg.]
w
%2

-110° 4050

-100°  -95° -90° 20

Longitude [Deg.]

____________________________________________________________________________________




Raw Data Preparation (SEED files from IRIS)
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Raw Data Preparation (SEED files from IRIS
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Data Preparation (from Nanometrics FTP)

e The TD data is copied on a local hard drive for easy
extraction of event data:

TD Network
On Data Drive

|

Earthquake

a — ADExtract ——» SEED, data

catalog File

Fortran l
» Qcorrect

Fortran
Data file

Program Processed

& [ Raw data ] data
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Data Preparation (from Nanometrics FTP)

e The TD data is copied on a local hard drive for easy
extraction of event data:

On Data Drive

|

Earth k
arthquake ADExtract SEED data

catalog File

Fortran | l

For each event with information in

D Network]

catalog, ADExtract: - Qcorrect
1. Reads relevant MiniSEED
: data from hard drive Fortran l
Data file . .
2. Cuts MiniSEEDs to required
Program length and makes SEED Processed
e 3. Runs Qcorrect (signal
> < [ Raw data ] i e data
processing) for generated

*

Western SEED file for processed data



Data Processing and Database

* Signal processing tool is Qcorrect
 Developed in Fortran

e Calls RDSEED program for reading SEED data files
* |t outputs:

» Acceleration, velocity, and displacement time histories in
correct units

» Response spectra (PSA of 5% damped SDOF system) at 200
frequencies between 0.1Hz — 50Hz

» Metadata (information about earthquake, site,
instrument...)

The database tables are developed by tabulating PSAs
processed by Qcorrect and corresponding metadata

il
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Data Processing and Database
* (Qcorrect main processing stages:

Read parameter
and SEED files

y

Run RDSEED

y

folder, copy files

Processes in dotted
box repeated for
each channel
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Remove linear
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Calculate instr.
Response

Apply bandpass
filter

T

Do Fourier
transform
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Apply taper
window
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response
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Inverse Fourier
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Calculate PSA
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Data Processing and Database

 The database tables carry PSAs (response spectral
amplitudes and peak motions) of all records processed
by Qcorrect and corresponding metadata

 Alberta database:
» For the time period of Aug. 23, 2013 to Feb. 2, 2016 records
of 2134 events are collected from IRIS, Nanometrics FTP,
and Earthquakes Canada AutoDRM

» The total number of processed channels of data and
corresponding PSA table includes 247,670 records

e (Oklahoma database:

» For the time period of Mar. 12, 1990 to Feb. 24, 2016
records of 13,814 events are collected from IRIS

» The total number of processed channels of data and
<~ corresponding PSA table includes 3,684,835 records

o+
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Further Data Processing for Engineering
Applications

* Subset of databases’ records of engineering interest are
selected (M = 3.3 and R £ 50km):

Magnitude-Distance Distribution Distribution of PSA at 5Hz with Distance
(M>3.3 and R<50)
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Further Data Processing for Engineering
Applications (Screenshots of processing stages)
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Further Data Processing for Engineering
Applications (Screenshots of processing stages)
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INPUT FILE HEADER

EVENT INFORMATION:
Event date: 2011/02/28

Event origontime:  05:00:50.000
Epicenter latitude:  35.2690
Epicenter longitude: -92.3550

Hypocentral depth(km): 3.16

Magnitude: 470

Distance from X102 :  12.95km

RECORD INFORMATION:

Beginning of record: 2011/02/28 05:00:30.200

Sampling rate: 100.0000
# of samples: 16001
# after padding: 16384

Raw signal duration:  1.600000E+02

# of segmentation: 1

Fraction of data:  1.0000000

Number of spikes: 0

Peak ground vel..  3.4638E-03 m/s
Peak ground acc.: 1.4037E+01 cmisis
STATION INFORMATION:

Network name: 7F

Station name: X102
Component: HHE
Location: -

Station latitude: 35.3798
Station longifude:  -92.3115
Station height: 206.00

Spectral matching

Finish Close




Further Data Processing for Engineering
Applications (Screenshots of processing stages)
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Further Data Processing for Engineering
Applications (Screenshots of processing stages)
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