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PREFACE

This report describes ESM, a database that contains
descriptions of the strong-motion records acquired from the
permanent network of strong-motion instruments maintained by
the U.S. Geological Survey (USGS). The database also
contains information about the earthquakes that produced the
records, 1information about the recording sites, and
information about the recording instruments.

The report is primarily a user”s guide for members of
the USGS, but it is published as an open file report to
inform organizations outside the USGS about the database.
The report introduces new users to the database and serves
as a reference manual for experienced users.

The database content and support software are rather
rudimentary at present. They may evolve substantially in
the future and, if so, new versions of this report will
become available as the database development progresses.

01 March 1987

April Converse

U. S. Geological Survey
Mail Stop 977

345 Middlefield Road
Menlo Park, CA, 94025

telephone: (415) 323-8111
extension 2881

or FTS 467-2881
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CHAPTER 1

Introduction

1.1 Overview

The ESM database provides descriptions of strong-motion
accelerogram records and the circumstances in which the records
were recorded. The accelerograms described in the database are
those that have been retrieved from the permanent network of
strong-motion recorders operated by the U.S. Geological Survey
(USGS). The database also includes information about the level
of processing and analysis that has been performed on the
records, information about each earthquake that triggered
recorded motion, information about the sites at which the motion
was recorded, and information about the recording instruments.
The database information is updated by members of the USGS as
new information is gathered. :

The database is organized, maintained, and accessed using
INGRES, a general-purpose relational database management
software package provided by Relational Technology, Inc. Most
of the information in the ESM database was transfered from its
predecessor, the SMIRS database, which was dismantled in March
1986.

This report describes the contents of the database and
‘methods that can be used to retrieve information from it. A
separate report, the "ESM Update, Maintenance, and Development
Guide", is available to those who are involved in changing the
database contents.

Among other things, ESM is used by members of the USGS to
gather and distribute information about USGS strong-motion
records to other organizations. To request information from
outside the Survey, write to:

ES&G Data Project (ESM inquiry)
US Geological Survey, Mail Stop 977

345 Middlefield Road

Menlo Park, CA 94025

or telephone Chuck Mueller, John Watson, April Converse, or
Gerald Brady at (415) 323-8111.
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People who would prefer to browse through the ESM database
themselves rather than mailing in their requests may visit the
Menlo Park USGS center and use ESM directly. To arrange a
visit, write or telephone the BESG data project at the address
or telephone number shown above.

1.2 Topics of Database Information

The ESM information is arranged in 12 tables. The tables
are summarized in chapter 2 and are described in detail in
chapter 3. The name of each table is meant to indicate the sort
of item that is described in each of its rows. The table names
are, or are abbreviations of: events, records, record-traces,
record-analyses, stations, arrays-of-stations, other-station-
numbers, recording-instruments, transducers-attached-to-a-
recorder, transducer-calibrations, annotationm, and
documentation. Throughout this report, italics (italics) are
used to denote table names and other words or phrases that might
occur in a dialog between a user and the computer.

A seismic "event" is an earthquake, or a similar earth
vibration caused, for example, by an explosion. Instruments in
the USGS strong-motion network record the acceleration (or in
some cases the displacement) they undergo during an event.

These instruments do not record continuously; they are triggered
by motion that is strong enough to be of interest in the study
of the behavior of structures during seismic events. 1In the
database, each row in the events table describes a single event.

A "transducer" is the device that detects acceleration and
transmits the signal to a recorder. Some types of strong-motion
instruments have transducers that are situated in locations
remote from their recorder, but most of the instruments in the
network at the present time consist of a recorder and its
transducers in a single unit. Most transducers are placed in
groups of three to record orthogonal components of motion. 1In
the database, each row in the transducers table describes a
single transducer.

A "recorder" is the "instrument" that records the
acceleration on paper, film, magnetic tape, or computer
memory. In the database, each row in the recording-instruments
table describes a single recorder.

A "record" is the paper, film, magnetic tape or computer
disk on which an event has been recorded. The physical record
made by remote transducers may contain traces from several
locations. In the database, each row in the records table
describes a single record.

Several stages of data "analysis" are routinely performed
on the digitized traces from significant records. The
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unprocessed digitized traces and the results from the various
processing steps are not stored within the database, but their
existence and availablilty are indicated in the analyses

table. Each row in the analyses table describes one set of data
processing procedures: the digitization, computer processing,
and archival of all the data traces on a single record. Since a
record may have been digitized more than once and the data
processing may have been performed more than once with different
methods, there may be several rows in the analyses table for any
one record.

A recording "station" is an entire location or general site
containing strong-motion recording instruments. Each station in
the network has been assigned a unique four-digit station
number, and many of the stations have also been assigned a
three-letter alphabetic code. In the database, each row in the
stations table describes either a single station, or if the
station is composed of several substations (few of them are), a
single substation.

A "substation" is a subdivision of a station. Normally, it
is a structure or site adjacent to the parent station. It may
be anything that houses strong-motion instruments: -an
instrumented building, bridge, or dam; or a lone instrument
shelter. Most stations consist of a single substation, but
those stations having instruments in several structures with
different characteristics are said to be composed of several
substations.

An "array" consists of a group of recorders designed to
provide data on a specific aspect of seismic engineering
interest. An array may consist of closely situated recorders,
all of which may be considered to be in the same station, or an
array may span distances of up to several hundred kilometers,
comprising many separate stations. The instruments in an array
may or may not be interconnected for synchronous operation. In
the database, each row in the arrays table indicates a single
station within an array.

1.3 Column Notation and Range Variables

In QUEL, the INGRES query language, a specific column of a
specific table is denoted with an expression like e.edate. A
table identifier (e.g., ¢) called a '"range variable" is followed
by a column name (e.g., edate) and the two are separated by a
dot. The range variable may be a table name (e.g., events) or
it may be an arbitrary, user-defined name (such as e¢) that
refers to a specific table.

In addition to identifying a specific table, range
variables are used within many QUEL statements rather like
subscripts in mathematical notation. They are used as row
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markers that range over the table specified in a range
statement. For example, the QUEL range statement range of e is
eventg defines a range variable ¢ that could subsequently be
used in the following QUEL retrieve statement:

retrieve (e.all) where e.edate >= "01-jan-1984"
and e.edate < "01-jan-1985"

This retrieve statement requests INGRES to display all rows in
the events table that contain an event date in 1984. 1In
processing the retrieve, INGRES would consider each row in the
events table in turn to see whether it satisfied the
qualification following the word where. 1If there were no where
clause in the statement (i.e., retrieve (e.all) and nothing
else), then the entire events table would be displayed.

Although range variables are used primarily in the QUEL
language described in Chapter 8, Chapter 10, and Appendix B,
they are also used elsewhere in this report to denote the
various tables and columns in a syntax consistent with that used
in QUEL.

The ESM table names and column names were assigned when the
database tables were designed. Row marker names, however, are
assigned by the QUEL user as needed with the use of a range
statement. Although the user may choose any name as a range
variable name, one name is used for each table thoughout this
report. For brevity, the range variable names used in this
report are shorter than their corresponding table names. These
are the range statements that are assumed to be in effect
throughout this report:

range of e 1is events

range of r 1is records .
range of rt is traces

range of ra is analyses
range of s 1is statioms
range of s 18 stations
range of array is arrays
range of n 1is numbers
range of 1 1is instruments
range of t 1is transducers
range of ¢ 18 calibrations

range of a 18 annotation
range of doe ig doec
range of table its <any table in general)

QUEL users must take care not to use two range variable
names that refer to the same table as though they were
identical. The are not identical, for each range variable
ranges over a table independently of any other range variables
associated with that table. Use of several range variables that
refer to the same table 1s necessary in some complex queries,
but such use often results in a very serious error which is
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called a "disjoint query" in the INGRES documentation. For more
information, refer to the discussion of range variables and
"disjoint queries'" in Chapter 8, section 8.2.2.

1.4 Join Fields

"Join fields" are used in relational database arrangements
to serve as the link between parent and subordinate information
that resides in two separate tables. The join fields are
similar columns that occur in two tables and allow a row in one
table to be matched to a row or several rows in another table.

Consider, for example, the strong-motion records that are
described in ESM. On each physical record are 3 or more data
traces and each record may have been processed several times
with different methods or, as is usually the case, not at all.
To allow any number of traces and any number of analyses to be
associated with any one record, the record description
information is contained in three separate tables in ESM. Each
record description in the database consists of one row from the
records table that contains information about the record as a
whole; three or more rows from the record-traces table, each of
which contain information pertaining to a single trace on the
record; and possibly several (but usually no) rows from the
analyses table, each of which contains information about the
digitization and data processing done on the record. The
association between a row in the records table and the related
rows in the record-traces table (or the record-analyses table)
is made by "joining" the two tables. The "edate", "ed flag",
"eid", "rtype', and '"rsn" columns are joined, and all these
columns must occur in the record-traces table (and the record-
analyses table) in addition to the records table.

Special join fields named 'tag" are used in ESM as links
from various data tables to the ammotation table. The tags are
integer numbers that have no meaning or purpose other than this
joining function. (Note that the records, traces, and analyses
tables could have been arranged to use the tag fields for their
joins also. Future versions of the database may be rearranged
to do so.)

1.5 Annotation and Documentation within the Database

Comments, remarks, and other free-form text may be linked
to any row in the events, stations, records and instruments
tables. The text is kept in a separate table, the annotation
table; it contains one line of text in each row. Several, many,
or no lines of text from the annotation table may be linked to
any one row in the events, stations, records or instruments
tables. The tag field in the data table is joined to the parent_
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tag field in the annotation table to link a row in the data
table to the appropriate rows in the annotation table.

The "type" column in the annotation table is used to
indicate which type of annotation is given in each row. The
four most commonly occurring types of annotation are names,
references, comments, and x-comments (type = "n”  "»" "e" and
"2"). Names include event names and station names; references
indicate published reports; comments contain text that might
appear in a printed report; and x-comments are comments that
contain temporary or messy notes that should be excluded from a
printed report. Another type of annotation, ”j” for junk,
includes problems that should be resolved as the database
information is cleaned up, things like 0l1ld-SMIRS information
that the 01d-SMIRS-to-ESM tramnslating program couldn”t fit well
into the ESM tables and that will require manual cleanup
attention.

The documentation table is similar to the amnotation table
in that it too contains one line of text in each of its rows.
The information in the documentation table is more general than
that in the annotation table, however. It provides general
announcements about the database and a dictionary of all the
codes used in ESM.

1.6 Storage Formats for Data Types

Values in any one column are all stored in the same
format. The following formats are used for the various columns
in ESM tables:

notation type range
cl - ¢255 character A string of 1 to 255

characters. Blanks are
ignored in character
string comparisons.
text(l) - text A string of 1 to 2000 ASCII
text (2000) characters. Blanks are
significant in text
string comparisons.

il l1-byte integer -127 to +127

i2 2-byte integer -32767 to +32767

i4 4-byte integer - to +2,147,483,647

f4 4-byte floating - to + 10**38 with 7-digit
precision

date date (12 bytes) 1-jan—1582 to 31-dec-2382.

There are two other INGRES formats too, f8 and money, but they
won“t be used in the ESM database.

The table above was copied from Section 1.2.7 of the "INGRES
Reference Manual".
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1.7 Null Values

When information is unknown or has not been entered into
the database it usually appears as a blank (for character data)
or a zero (for numeric data). Latitudes, longitudes, and dates,
however, use special values to indicate ''mot knowm'.

1.7.1 Latitudes and Longitudes

The value =303.0303 appears in latitude or longitude
colums when necessary to indicate that the actual value is
unknown.

1.7.2 Dates

The dates in ESM, event dates for example, are represented
in ESM with two fields: an INGRES date field plus a one-
character flag. The flag is blank (" "), a number sign ("#") or
a dash ("-"). The "#" will appear in the flag alongside dates
that are not precisely known; comments in the annotation table
often indicate the time interval in which the actual date is
thought to have occurred. The "-" occurs in the flag column
alongside dates that are not known at all and the corresponding
date fields contain 03-mar-1630, or for removal dates, 03-mar-
2030.

1.8 Values that Do Not Fit in the Appropriate Column

Character or text values sometimes occur that are too long
to fit in their field. For these values, as many leading
characters as will fit, less one, are stored in the field and
the last character in the field is set to "/" to indicate that
the complete value can be found in the anmotation table. The
over-long character values usually have come from o0ld-SMIRS
values that were typographic errors. Such problems should
eventually be cleaned up manually.

1.9 Future Development

The content of ESM is, at present, a reformatted version of
the no-longer—operating database named SMIRS, hereafter referred
to as 0ld-SMIRS. ESM also contains, in addition to the old-
SMIRS information, instrument descriptions that were loaded into
ESM from a separate file, referred to in this report as the
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"LLL" file, that was created by the technicians who maintain the
strong-motion instruments. The 01d-SMIRS and LLL information
was transfered to ESM using a set of computer programs. Since
the 01d-SMIRS information was not in tables as is required for a
relational database like ESM and since 01d-SMIRS had a far more
flexible structure than does ESM, some of the information did
not fit in the new arrangement well. Manual attention should be
given to the database contents to resolve those transfer
problems. In addition to cleaning up problems that arose from
the effort to move information from the hierarchical 0ld-SMIRS
structure into the ESM tables, problems that existed in old-
SMIRS should also be cleaned up as should problems of
inconsistency between the 01d-SMIRS information and the LLL
information.

New information may be added to ESM that was not in old-
SMIRS. For instance, the database may be expanded to provide
detailed reference to the location of the computer files that
contain x-y coordinates of the waveforms from those records that
are significant enough to have been digitized and processed with
the computer. The waveform files are archived for dissemination
purposes in Denver, Colorado, now, but they eventually may be
brought to Menlo Park and be cataloged in the ESM database.

Many tasks that would be required to modify ESM, as it
exists now, into a more useful database are listed in several of
the chapters in the "ESM Update, Maintenance, and Development
Guide" (it is available from April Converse). Cleanup and
completion problems are also mentioned along with the
descriptions of the ESM tables in chapter 3 of this report.

ESM could be improved in many ways and could evolve
substantially in the future. Few improvements will be made,
however, unless prospective users make their needs known to
those who allocate limited USGS resources to such efforts. If
you wish to request that improvements be made to ESM or to other
USGS techniques for distributing strong-motion information,
write to the BESG data project at the address given on page 1.

If the structure of the new database evolves substantially,
a new leading letter will be assigned as the first character of
the database name, so ESM may evolve into F, G, and HSM.

New versions of this report will become available if the
database and its support software evolve, so readers should take
note of the date and version number of the report they are
using. Note too, the date at the top of each page. Notices
announcing new versions of the report will be entered into the
database itself, in the documentation table, whenever new
versions of the report are available.

Whenever substantial changes are made in the database, in
its support software, or in its reference reports, a notice will
be added to the VAX disk file at PUB2:[ESM.MAINTINEWS.TXT. The
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contents of that file are loaded into the database as
documentation table rows with doc.kind = news. Users should
refer periodically to the NEWS.TXT file or the documentation
table in the database to keep abreast of new developments.
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CHAPTER 2

Summary Diagram of Table and Column Names

2.1 Overview

The dotted boxes shown below represent columns in the
tables in the ESM database. Each table can contain any number
of rows. The format specification shown in each box indicates
the format of the data in the column (See Chapter 1, Section
1.6 for more about formats). The column headings at the top of
the boxes are the names of the data items stored in the
associated columns. Refer to chapter 3 for a general
description of each table and for detailed description of the
contents of specific columns. Refer to appendix D for a
comparison of this arrangement to that used in 0ld-SMIRS.

Columns of the same name in different tables will often be
used as "join fields" to join (or cross-reference through) two
or more tables., Note, however, that the tables can be joined on
any pair of columns having similar formats, not just those
columns having the same names.

Equal signs (===) are shown along the bottom of boxes in
subordinate tables where information has been duplicated from a
parent to a subordinate table in order to link appropriate rows.
of the tables together. The letter shown among the equal signs
indicates the table from which the information is duplicated.
An asterisk (*) is shown at the bottom of boxes where
information that was not in 0l1d-SMIRS will have to be added,
somehow, to ESM. A plus sign (+) indicates information that was
in 01d-SMIRS in one form or another, but that must be
reformatted or given careful completion or cleanup attention
before it would fit into ESM. Columns that may be removed from
the database eventually, once cleanup and completion are
finished, are shown with "xxx" along the bottom.

Although they are not shown here, the first version of the
database will have two additional columns, bdmsid (i2) and
proof read (c3), tacked onto the end of each table. These two
columns will be used during cleanup activities and may be
removed from all the tables after the cleanup process is
complete,
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To simplify the appearance of the diagrams, the date flags
(see Chapter 1, Section 1.7.2) are not shown as separate columns
on the diagrams. The date flag names are: ed flag, ind_flag,

rmd_flag, and cd_flag, depending on whether they occur alongside
an edate (event date), an in_date (installation date), a rm date

(removal date), or a cdate (calibration date).

2.2 ESM Event Information

Events Table (range of e is events)

edate eid time time_ lat long mag depth tag
zone
: cl,date : el : 9 : 3 : f4 : f4 : f4 : f£4 . ib4 :

H : H + s XXXXXX:
tececcecseceens

. . . . . . .
© 9 00000 L EPTCOOO0 PP CCOC 000000 R 00RO RO00s OGBS
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2.3 ESM Record Information

Records Table (range of r is records)

edate eid rtype rsn s_trig epi d own__  tag
agency

: cl,date ¢ el : ¢7 ¢ 12 : f4 : f4 : ¢S5 14
: : : : : I XXXXKKXXX § KXKXXXX !

- . 3 . . . . . .
RO BN I A I ST R N BN IR SR I I I I B B RE IR B I I A B IR SN I BB B Y I I I I I B R A I I I I

Record Traces Table (range of rt is traces)

edate eid rtype rsn chamnel stn_ sub_stn peak sm dur tag
number

cl,date : el : 7 : 42 : 12 : 12 : «cl : f4 f4 14
ISERZPRTND ¢ IJPD SRR LIS : T XXXKXXXX . + . + .

. . . . . . . . . .
PRI I BN B IR B R B R I I R I R IR A A IR I A I B IR I N I I IR I I I A B B B B BB N A BRI BN B I B IR 2 RN B B B BB )

Record Analyses Table (range of ra is analyses)

edate eid rtype rsn seconds dig_ dp_ arch__ archived tag
agency agency agency _id

cl,date : ¢l : 7 : i2 f4 : e5 ¢ e5 o e5 c5 : i4

3 . . . . . . . . .
A I I I I A IR I I I SR Y I B IR I I U B IR BB A I B B T I I B I AR B BB T IR 2X I I IR BT B I I R JC I I
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2.4 ESM Recording Site Information

Stations Table (range of s is stations)

stn__  stn_ sub in_ rm_ state region lat long str_ hms tag
number code _stn date date eode

:i2 @ e3 : el : cl,date : cl,date : cll : 11 : f4 : f4 : ¢c2 : el : i4
. . . . . * . . * . . B : * .

. . . . . 3 . . - . . . .
© © 9 66 0% 0006000000800+ 000000000°0009000000°008006:008060060000660600:000606006806006¢060900s06000.

Arrays Table (range of array is arrays)

array__ stn_ sub_stn tag
name  number

:¢cl2 : 42 : el s 14

. - . . .
©c ee 000 0000000000000 0000

Numbers Table (range of n is numbers)

stn_ agency other
numbexr number

i2 i e5 ¢ 12
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stn sub

number stn

2.5 ESM Recording Instrument Information

Recording Instruments Table (range of 1 18 instruments)

rtype rem owner Sstn_ in_ rm_ tag
number date date

6000000000000 00000 000000 P00EEstEs0cet000esL0C0se
.
-

: ¢7 : 12 : &5 : 12 : cl,date : cl,date : i4

. . . . . . 3
© 8 86 060180000 0000000 E0Es0c0eseEtsteca0s0t0sse. 000000

Transducers Table (range of t is transducers)

rsn ttype direction loc loc in rm

page 2-5
Summary

rtype channel lvt code desc date date

tag

.
6 6 000000 E0 0000 E0E0E0 0000000000000 000000006000000000000000000000000000000000sststsssttscstnoen

i2 : el

.
.

. . . . . . . . . . .
CEL R I JC IR B BE I B A BE O I I I I BU B B R B Y R BE I A IR SC BRI B A I SR U Y B B Y BE B SR A B R U RN I I SR IR LI N B AN B SU Y SR BB B B BC R I

Transducer Calibrations Table (range of ¢ is calibrations)

rtype rsn channel tsn cdate sens period damping tag

06 600 00 0000000000000 EE 0000000 E00E0000000E00E000e00000ssssbsssace

»
.

c7 : i2 : i1 : 12 : cl,date : f4 : f£f4 : f4 H T/

. . . . 3 . . . . .
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2.6 ESM Text

Annotation Table (range of a is annotation)

parent type 1In text (=one line of characters)
_tag

¢ i4 ¢ el ¢ i2 t65 .

. . . . .
0 0000 P BP0 EL PEBOTPELPNPPPEELEL0PPPBOOCOLIILBOLEILERLIBOLOEOSOSTS

Documentation (range of doc is doc)

kind code in text

tel2 ¢ el2 : 12 t65
* . * . * . *

. . . . .
© 800001 0000000 0000000000000 IO IR SRS SR B Y S Y B Y 3 B RN Y Y Y
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2.7 Temporary Tables That Will Be Removed During Cleanup

There are several tables that contain alternative versions

of parts of the primary tables.

These other versions occur

because much of the station, transducer, and instrument
information was loaded from two different sources, 0ld-SMIRS and
The alternative rows will be compared to the
corresponding rows in the appropriate primary table during
cleanup, and differences will be resolved.

the LLL file.

tablename

morestn

moreins

oldtrans

delannot

moreagency

format

stations

instruments

transducers

i + annotation

documentation

comments

contains station descriptions
that came from the LLL file for
stations that had already been
loaded into the stations table
from 01d-SMIRS.

contains instrument
descriptions that came from
01d-SMIRS for stations that had
already had info loaded into
the instruments table from the
LLL file.

contains all the transducer
descriptions that were
originally loaded from old-
SMIRS and from the LLL file. A
copy of this table was cleaned
up manually to create the
transducers table.

contains annotation that came
from the LLL file and which can
probably be deleted. the first
column in the table is the
number of the station to which
the annotation belongs.

Agency code descriptions for
agency codes that aren”t used
elsewhere in ESM.
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CHAPTER 3

Glossary of Table and Column Names

A glossary of all the table and column names defined for
the ESM database is given in this Chapter. Included in the
glossary are many informal notes about inconsistencies and other
problems with the database content. These notes are intended
primarily for those who will be involved in the cleanup effort,
but the notes may also help other users interpret what they find
in the database.

3.1 Columns that Occur in all the ESM Tables

There are three columns that occur in all the tables in the
database except for the annotation and documentation tables.
These three columns are named "tag", "bdmsid", and "proof—
read". The bdmsid and proof read columns are intended for use
during the manual cleanup process and their contents are only
useful to those involved in the cleanup or other maintenance
activities.

tabZe.tag

The annotation tag, or "tag", column occurs at the end of
every row in almost every ESM table. It is either zero or a
number that uniquely identifies a specific row. The number is
used to link the row to the appropriate rows in the annotation
table. Data table rows that have no annotation associated with
them carry a fag value of zero. Thus, a non-zero tag serves as
a flag to remind the user to look for the annotation in addition
to providing the actual link for retrieving the annotation.

Although there is a tag column in almost all the tables of
the present version of the database, future versions will have
annotation tag columns in the events, records, stations, and
instruments tables only. Any annotation that the old~SMIRS-to-
ESM translator attached to one of the subordinate tables has
been, or will be, moved to the appropriate parent table rows
during the manual cleanup process. At the time this is written,
20jul86, the only subordinate tables that still have some non-
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zero annotation tags are the record-traces and the record-
analyses tables; their annotation will eventually be moved to
the records table.

table .bdmsid

The table.bdmsid values indicate where the rest of the
information in the row came from. These values will be used
during the database cleanup process. They allow those involved
to refer back to the appropriate 0ld-SMIRS entry or the
appropriate section of the LLL file when trying to resolve
problems with entries that the translating programs didn”t
handle well. This bdmsid column will be removed from the tables
in the future, once the manual cleanup process is complete.

1f a table.bdmsid value is positive, the information came
from 01d-SMIRS and the number is the "bdmsid" value that the
01d-SMIRS database assigned to identify uniquely each of its
root-level entries. If a bdmsid value is negative, the
information came from the LLL file and the bdmsid number
indicates a line number in the LLL file. If a bdmsid value is
zero, the information was added to the database after the old-
SMIRS-to-ESM transfer.

table.proof read

This column is set aside for use by those involved in
'maintaining the database. A set of rows can be marked with
something special so they can be retrieved and possibly modified
as a group. For instance, when someone adds new information to
the database, they may want to mark each of the rows added as
"NEW" in the proof read column. Then all the "NEW" information
can be selected and sent through the "BASIC" report generator
(see Chapter 9).

The LLL-file-to-ESM translator assigned "LLL" as the proof.
read value in all the rows it generated. The old-SMIRS-to-ESM
translator assigned "400" as the proof read value in all the
rows it generated except for those in the stations and
transducers tables. It assigned "SSS" to stations.proof read
and "SSS”, "RRR", or "III" to transducers.proof read, depending
on whether the transducer information came from an old-SMIRS
stations entry, a record entry, or a recorder entry.

As the manual database cleanup process proceeds, the proof_
read values originally assigned by the translating programs will
be modified to allow us to keep track of which rows have
received which level of attention. The following s.proof read
values have been used in the early efforts to clean up the
stations table:
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S55 the row has not been changed (or only slightly) since it
came from old-SMIRS.

LLL the row has not been changed (or only slightly) since it
came from the LLL file.

A01 to A09 someone has dabbled with the contents of the row,
but just because one or two fields have been
corrected doesn”t mean the others are OK.

A10 The contents of the row are probably OK, but no one has
checked it against any information other than old-
SMIRS or the LLL file.

A20 The info has been checked against the files kept by the
maintenance technicians, but it would be a good idea
if someone else reviewed it all.

A50 The row has received all the first-—pass cleanup
attention it“s ever going to get.

A51 Well, something came up, and the row was corrected
again.

And, if we ever find time to do a second-pass cleanup, we may
use:

B0l The row has received some second-pass correction.

B50 The row has been thoroughly proof-read twice.

B51 And corrected again.
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3.2 Events Table (range of e is events)

Each row in the events table describes an earthquake or
similar vibration that has triggered one or more of the strong-
motion recorders in the permanent network.

The information in any row from the events table is
incomplete without the associated event name(s), remarks, and
comments from the annotation table.

The column name (underlined), INGRES format (in
parenthesis), and description of the column contents is given in
the list that follows for each field in an arbitrarily selected
event table row marked as "e".

e.edate (cl,date) date of the event recorded.

Note that this is not just onme column, but two, as are all
the date columns in ESM. They are named "ed flag" and
"edate". 1In the first colummn (ed_flag) is a blank, a dash (-),
or a number symbol (#); and in the second column (edate) is a
date (an INGRES format date). The number symbol, if one occurs
in the ed_flag column, indicates that the date is not precisely
known. A dash in the ed flag column indicates that the date is
entirely unknown; the corresponding edate value given for
unknown dates is 03-mar-1630, or for unknown removal dates, 03-
mar-2030 .

Cleanup or completion considerations:

- In 0l1d-SMIRS, this date was originally meant to be the
local date, not the GMT date. Some dates may need to be
changed when the times, e¢.time, are changed to GMT
(Greenwich Mean Time).

- INGRES dates include a time field in addition to the date
field, but the time field in INGRES dates will not be used
in ESM. Time information is stored separately, in
e.time. This is done so that e¢.date can be used as a join
field with all the other date columns in ESM. It is done,
also, because the time information in e.time would require
a lot of manual cleanup before INGRES would accept it as
part of a date value.

- There were 290 events entries in 0ld-SMIRS for which there
were two dates given, the two dates usually indicating the
two technician visits surrounding the event. How shall
these be represented in ESM? The 01d-SMIRS-to-ESM
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translator just transferred the first date to ESM, put a #
in the adjoining ed flag column, and put the second date
into comments.

e.etd (cl) event identifier, usually blank.

This column contains a blank or a unique identifier ("a",
"b", "e", ...) used to distinguish among several events recorded
on the same day. The column will be blank if there were only
one event that day. Note that these identifiers are used,
rather than the time of the event, because in some cases the
time is not known, only the relative order of the events.

e.time (c9) time of the event.

The format used for time in 01d-SMIRS was 4-digit military
time plus a 3-character suffix: 2 digits for the hour followed
by 2 digits for the minute followed by a 3-character time-zone
abbreviation. Example: 1643pst. Although this was a single
data element in 0ld-SMIRS, the time and time zone are stored in
ESM as separate columns, e.time and e.time_zone. Once all the
ESM times are converted to GMT, the time zone column will be
removed.

Cleanup or completion considerations:
- The e.time column would only need to be 4 characters wide
if all the 0ld-SMIRS time values had consistently followed
the format intended for them. Of course they do not, so I
allowed a little extra space so that times that were
slightly over-long wouldn“t get thrown into the ESM j-
comments. (The j-comments are temporary cleanup comments.)

- We will probably want more precision than 4 digits in the
ultimate database, and we will probably want all times to
be given in GMT. (Gerry says yes to both those
"probably"s.) Chuck is inclined to use epocal time, like
that used in the CSS database, in our ultimate database. 1
think it is OK to wait and worry about converting from old-
SMIRS times to epocal time until after the more awkward
cleanup problems have been taken care of, though.

- About GMT (Greenwich Mean Time) and its equivalent, UTC
(Coordinated Universal Time) time: The current USGS
notation is to call it GMT time, not the UTC that was in
use several years ago. Jo says she now gives the time in
GMT when adding new info to 0l1d-SMIRS. There are many old-
SMIRS time values that were given in local time, though, as
indicated in the time zone suffix. These are values Fritz
(or whoever) loaded back in the days when we had agreed to
use local time. What shall we do with those times that
aren”t UTC, correct them all manually? If so, beware of
day-light savings time offsets! Also, realize that the
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date may need to be changed a day when the corresponding
time is converted.

0f the 1075 event entries in 01d-SMIRS, only 881 had
any time given at all. Of those, there were 20 time
values that had no suffix at all. Fritz and I originally
planned that a missing suffix would indicate that it was
the local time zone at the epicenter, but Fritz may have
changed conventions and let missing suffix indicate UTC.
Must check somehow.

The following time suffixes occur in 0ld-SMIRS:

pst 434
ute 145
UTC 161
gnt 28
mst 12
pdt 18
get 22
cst 6
ast 20
est 6
hst 8
mdt 1

The translator changed all "utce" and "UTC" time zones to
"gmt" (lower case). It changed all the other time zones to
upper case so they will attract attention to the fact that
they need to be corrected. The 20 times having a blank
time zone in 0ld-SMIRS were assigned a time zone of "??7?"
by the translator. The many 0ld-SMIRS entries that had no
time given at all have, in ESM, a blank e.time_zone as well
as blank e.time,

There were only 4 entries in 0ld-SMIRS that contained more
than one E-TIME value. 1In these 4 entries, the two values
may be:

1) typographical error;

2) range within which the actual time is thought to have
occurred;

3) one time for local time, the other for UTC (Gerry’s
guess, if they differ by an integral number of
hours).

We must check more carefully during the cleanup process.
The 01d-SMIRS-to-ESM translator just threw those four E-
TIME.2 values into j—-comments.

e.time zone (e3) time zone

See the time zone discussion with e.time, above.

e.lat (f4) latitude of the epicenter.

Latitudes are given in decimal degrees and range from -90.0

page 3-6
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to +90.0. Positive latitudes are north of the equator; negative
are south, A value of -303.0303 indicates that the latitude is
unknown.

e.long (f4) 1longitude of the epicenter.

Longitudes are given in decimal degrees and range from
-180.0 to +180.0. Positive longitudes are east of the Greenwich
meridian; negative are west. A value of -303.0303 indicates
that the longitude is unknown.,

Cleanup or completion considerations:
It would be nice if latitude and longitude wvalues could be
stored as numbers, but displayed with a "N", "S", "E" or
"W" suffix to indicate direction, as was done in old-
SMIRS. O01d-SMIRS wasn”t smart enough to handle the
discontinuity between 180E and 180W in range searches, but
it would be nice if ESM could. Gerry prefers that the
suffixes be in upper case rather than in lower case if we
can have them. And Chuck doesn”t want the suffixes at all.

e .Jma (£4) magnitude of the event, M.,

Cleanup or completion considerations:

- There are only 3 0ld-SMIRS entries where several of these
are given. The 01d-SMIRS-to-ESM translator just put the
three E-MAG.2 values into j-comments.

- Gerry“s comment: "Eventually, as the years go by even the
eng”g community will learn some new mag types. For the
time being, we can stick with Richter (=local), M;."

e.depth  (f4) focal depth, km.

This column is rarely filled. There are only 153 o0ld-SMIRS
event entries that contain a depth value.

Miscellaneous notes about the events table:

There were 1075 events entries in old-SMIRS on 150ct84. Of
those, 451 entries had more than one event-name, 39 of which had
3 names, and one had four names. To allow for the multiple
names, the event names are not stored in the event table, but in
the annotation table, with a.kind="n",

Fritz, Gerry, and I allowed space for two data items in
01d-SMIRS event entries that probably need not go into ESM: E-
MAX-MMI and E-MAG-TYPE.

E-MAX-MMI was the maximum intensity of the event, Modified
Mercalli intensity scale. There were 483 entries in o0l1d-SMIRS
in which a E-MAX-MMI value was given, 4 of which had two of
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them. At one time Gerry said there is now no point in having E-
MAX-MMI in the database. He says that although it”s the only
way that East Coast EQs are measured, the values are useful to
us only if we have a record from the epicentral area. The
translator put them into remarks.

E-MAG-TYPE was meant to indicate the type of magnitude
given in E-MAG. Although there was space for it in old-SMIRS, I
don”t think it was ever used. (See Gerry”s remarks with e.mag.)
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3.3 Record Information Tables

The records table and its two subordinates, the traces
table and analyses table, describe the strong-motion records
acquired by the permanent strong-motion network.

There will be a row in the records table for each record
retrieved from the network, but since only the significant
records are digitized and analysed, most record table rows will
not have any subordinate analyses table rows associated with
them. If a record has been digitized more than once and/or data
processing analyses performed more than once, however, there
will be several rows in the analyses table for that record.

There will be at least one row in the traces table for each
row in the records table in the first version of ESM. Once the
information in the database is completed, however, there will be
three or more rows in the traces table corresponding to each
single row in the records table. These three or more rows will
describe the three or more data traces on the record.

3.3.1 Records Table (range of »r is records)

Each row in the records table describes characteristics of
one strong-motion record. Most of the records presently
described in ESM are three-component analog records on 75 mm.
photographic film. Some of the older records were recorded on
paper, however, and some recent records (many more are expected
in the future) were recorded on magnetic tape or computer disks.

The information in any row from the records table is
incomplete without the associated rows from the analyses and
traces tables as well as remarks and comments from the
annotation table.

The column name (underlined), INGRES format (in
parenthesis), and description of the column contents is given in
the list that follows for each field in an arbitrarily selected
record table row marked as "r".
r.edate (cl,date) event date

Date of the event recorded. See ¢.edate.

Cleanup or completion considerations:
There are 329 entries in 0ld-SMIRS in which this occurs
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twice. The translator just threw the second date into the
j-comments and set an "#" into date_flag.

r.etd (cl) event id, usually blank.

See e.eid.

r.rtype  (c7) recorder type code.

"RFT" and "SMA~1" are examples of frequently occurring
recorder type codes. All the recorder type codes are explained
in the documentation table rows having doc.kind= "recorder”.

Cleanup or completion considerations:
Some recorder type codes in the database have a trailing
"x", "y", or whatever (trailer in lower case, rest of the
code in upper case, as in "RFTx"). - These indicate that
some cleanup attention is required. The trailing character
was added, in fact, during cleanup, but not to correct the

row, only to mark it as needing more attention.

r.rsn (i2) recorder serial number.

The recorder type code and serial number columns, rtype and
rsn, occur in several tables: records,, record-traces, record-
analyses, instruments, transducers, and calibrations. These
fields can be used as "join fields" to acquire information from
the various tables about a specific instrument.

Cleanup or completion considerations:
~ The serial numbers often appear as negative numbers, and
these are used to indicate that cleanup attention is
required., Some of the reasons for the negative serial
numbers are:

. The serial number was often not given in 0ld-SMIRS
record descriptions. Just to distinguish one record
from another, blank serial numbers were replaced by
minus the appropriate station number in an early cleanup
effort.

. There were quite a few STD/1 recorders listed in the LLL
file. Since they probably didn"t all refer to the same
instrument, the LLL~to—-ESM translator reset the serial
numbers to -1, -2, -3, etc.

- In 0l1d-SMIRS, the recorder type and serial number were
stored together as a single data element named R-RR-ID.
The format for R~-RR~ID was to have the recorder type code
(usually 3 characters) followed by a colon (:) followed by
the recorder serial number. Example: "SMA:1234"., 1In a
very few cases (typos) "=", "=" and "*" were used rather
than the colon. In some cases, no serial number was given;
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in others no recorder type code (some of these may account
for the multiply-occurring R-RR-IDs: typos where typist hit
";" rather than '":", creating a new occurrence of R-RR-

ID). We must look into it more carefully during cleanup.

- All the serial numbers I saw in 01d-SMIRS were numeric,
shall we make it a numeric field? (Yes, says Gerry. But
what about future instruments? says Chuck.)

>>= R-RR-ID occurs in most (4131) of the old-~SMIRS RECORDS
entries; twice in 12 of those entries, 3 times in 5 of
them, and 4 times in 2 of them. Translator just threw all
but the first occurrence into the j—comments.
During cleanup, we must investigate carefully what those
multiply-occurring R-RR-IDs mean. I hope they are just
trash, but probably not. The problem is that Fritz decided
that in old-SMIRS, a "record" would consist of those traces
recorded by transducers situated at the same level in the
same structure, regardless of whether or not those
transducers were attached to the same recorder. In ESM,
though, I think we”ll let a "record", as described in the
records table, be the same entity as the physical records
we retrieve from the field. The traces in such a record
are arranged just as they were recorded onto the recording
medium, retrieved from the field, archived downstairs, and
processed with the computer according to Pete and. Barry~’s
current conventions. Such a "record" usually , but not
necessarily, involves traces from three orthogonal
transducers, all situated within the same recording
instrument. But things are not always so simple:
transducers attached to the newer remote recorders may be
widely scattered and need not be arranged in orthogonal
triplets,

r.s trig (£f4) S minus trigger interval, in seconds.

This value indicates the time lapse between the beginning
of the record and the estimated arrival of the S—-wave.

Cleanup or completion considerations:
This occurs in less than a fourth (638) of the 0ld-SMIRS
entries. (That”s OK, says Gerry, S-wave often not
identifiable.) It occurs twice in two of them and 6 times
(!) in one of them.

r.epi d (f4) Distance from epicenter to recording site, km.

Cleanup or completion considerations:

— Rather than being stored in the database, this value
should be recalculated each time it is wanted from the
lat/long of the station and of the epicenter. R-EPI-D was
never intended to be a permanent component of o0ld-SMIRS
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either, it was included only until the time when I could
add software to calculate it. Well, I never had time to
add the software to 0ld-SMIRS, but it should be relatively
easy to do with an INGRES program or 'terminal monitor
macro." Gerry wants us to be sure the calculation will
work in searches too.

- R-EPI-D occurs in about three-fourths (2966) of the old-
SMIRS records entries, and it occurs twice in one of those
(probably a typo?).

r.owm agency  (e5)

An agency code. All the agency codes are explained in the

documentation table rows having doc.kind= "agency”.

Cleanup or completion considerations:

- I”m not sure what this code represents! Examples of
frequently occurring codes are: "USGS", "CDMG", '"vA". I
had thought it was meant to indicate the agency that stores
the original analog record, but Gerry noted that: '"Seems
from the code values that confusion exists. USGS stores
the originals of nearly all records in SMIRS. Looks like
the codes represent the owner of the recorder." Well,
these codes don”t seem to match the codes in 7 .owner very
well, so what are they?? Maybe we should check how well
they match 7.owner once again: I may have done the first
check before I cleaned up the codes. Once we figure out
what this code represents, we should consider (with Ed and
Dick) whether we cannot just remove it from the database.

-~ R—-AGENCY occurred in about a quarter (972) of the 0ld-SMIRS
record entries. It occurred twice in two entries and three
times in another entry. The multiple occurrances are
probably typos who”s values were meant to be assigned to
other data elements.

Miscellaneous notes about the records table:

There were 4181 records entries in 01d-SMIRS on 150ct84.

This table corresponds to the root level of the 0ld-SMIRS

RECORDS dataset. Note, however, that much of the information
that had been in the 0l1d-SMIRS root—-level RECORDS entries has
either been moved to the ESM record traces table or duplicated
there. The only columns in the records table that aren”t also

in

the record traces table are r.s_trig, r.epi d, r.own

agency, and maybe annotation (via r.tag) that applies to the
record as a whole, not to an individual trace. (We could just
move those 3 columns to the record traces table -- meauns
duplicating each value about three times — and forget this
table. Gerry says he prefers them separate, though, and I think
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I do too.)

The transducer location value, R-TRANS-L, that had been
stored in 0ld-SMIRS records entries has been moved to the
transducers table (at t.loc_desc) in ESM.

Fritz and I allowed space for two data items in 01d-SMIRS
record entries that probably need not go into ESM: R-MMI and R-

LENGTH.
R-MMI:

R-LENGTH:

Event intensity at the recording site, Modified
Mercalli Intensity scale. Although there was space
for this in o0ld-SMIRS, it was never used. If we do
decide that we want such in ESM, though, it would

be nice to have them stored as numbers (so range
searches will work) but displayed as Roman Numerals,
as 1s done in 0ld-SMIRS for E-MAX-MMI.

Gerry: "This is a carry-over from the statistical
look at MMI vs. Accln of 1970°s. Not available at
the same time as rest of data. Suggest cancel."

Total length of the record, in seconds. Jo says she
hasn”“t been putting this into 01d-SMIRS. 1 only
found 3 of them there: the translator just put them
into comments. It is D-LENGTH, the length of the
record that was digitized, that will be stored (as
ra.seconds) in ESM. ,
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3.3.2 Traces Table (range of rt is traces)

Each row in the traces table describes either the
characteristics of one of the data traces on a strong-motion
record, or if rt.chammel =0, the most significant of all the
traces on a record. Ideally, once the cleanup and completion
process has been finished, there will usually be three (or
however many data traces there were on the record, if not 3)
rows in this table corresponding to every one row in the records
table.

Each row in this table is subordinate to a row in the
records table.

The column name (underlined), INGRES format (in
parenthesis), and description of the column contents is given in
the list that follows for each field in an arbitrarily selected
record traces table row marked as rt.

rt.rdate, rt.eid, rt.rtype, rt.rsn

These are join fields that link this row to the appropriate
row in the records table.

rt.channel (i2) channel number or trace sequence number.

This number indicates which of the 3 (or however many) data
traces on the record is described in this row. In the
uncorrected version of ESM that came directly from the old-
SMIRS-to—-ESM translating program, this value was 0 to indicate
that we don”t have information about the separate traces yet and
that the info in the row represents the most significant of all
the traces on the record. Information about the separate traces
will have to be added manually later, since the information was
not available in 01d-SMIRS.

On film records, the trace sequence numbers start with "1"
at the top of the record (with emulsion side up and the record
progressing from left to right). Time traces and fixed
reference traces are not counted. This number also corresponds
to the manufacturer”s channel number.

rt.stn number (12) station number.

See s.stn_number.

The station number given in this table refers to the
station where a transducer is located. To find the station
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where the recorder is situated, for those few situations where a
recorder is located in one station and some of its transducers
in another, one would look in the instruments table.

Cleanup or completion considerations:

There were 40 entries in 0ld-SMIRS in which R-STN occurred
twice. What does that mean? They look like station
numbers, not typos: R-STN.2 =0312 in 5 of those entries,
=0942 in 22 of them, 0958 in 9 of them and =142, 269, 285,
and 5106 in the others.
(From Gerry: 312 a dupe for 136

942 El1 Centro #6,

958 " #8,

269 see 585)

rt.sub stn (cl) Substation identification, usually blank.

See s.sub_§tn.

Cleanup or completion considerations:
Since a trace”s substation id. can be learned from the
appropriate transducer table row, this column should
probably be removed from the database once the transducers
table is cleaned up.

rt.peak (£4) Peak value.

Approximate maximum acceleration recorded, in g’s.
Velocity records may one day be described in this database
also. For velocity records, this value would represent the
maximum velocity recorded.

The peak value is sometimes shown as a negative number.
This indicates that the peak is some number less than -rt.peak.
These values should be translated accordingly in any printed
report. That is, a peak value occurring in the database as -.05
should be shown in a report as "< .05",

Cleanup or completion considerations:

- Note that 0ld-SMIRS gave at most one value for all the
traces on the record. ESM will need to carry a value for
each trace (all 3 or all 11 or all whatever) if the info is
going to be used to generate "Table 1" in the Strong Motion
Program Circular,

- R-PEAK-A occurred in about half (2021) of the 0ld-SMIRS
entries. And I don”t know what it means, but it occurred
twice in 19 of those entries, 3 times in 15 of them, 6
times in two of them and 7 times in one of them. (Gerry”s
note: "Efforts to enter a peak for each trace?" Pete”s
note: "I seem to remember doing this for awhile.")
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rt.sm dur (£4) Strong—-motion duration, in seconds.

This value indicates the approximate time interval between
the first and last peaks greater than 0.lg, in seconds.

Cleanup or completion considerations:

- 01d-SMIRS gave at most one value for each record, the
largest such interval in all the traces on the record. ESM
will need to carry a value for each trace if the info is
going to be used to generate ''Table 1" in the Strong
Motion Program Circular.

- Rt.sm dur had been named R-10TH-G in 0ld-SMIRS. From the
01d-SMIRS manual: "If there was just a single peak on the
record, R.10TH-G will be present in the entry, but will
carry no value." Well, a data item can”t be present but
carry no value in an INGRES database, so shall we use
value=-1 to indicate a single peak? Jo says she hasn’t
been using null values to indicate single peaks anyway.
She just leaves out R-10TH-G and makes a remark about the
single peak in the comments (or was it the remarks?).
Null-valued R-10TH-G only occurred twice in o0ld-SMIRS.
Gerry: ''Let”s scale the duration of the peak, like 0,005
sec. That”s clearly one peak."

- R-10TH-G occurred in only 177 of the old-SMIRS entries. It

occurred twice in 5 of those entries and three times in 4
of them.

Miscellaneous notes about the traces table:

Text describing the location of the transducer that
recorded the trace indicated in a row (rt) of the traces table
can be found in the t.loc desc field of the transducer table row
(t) having t.channel = rt.chanmel and t.rtype = rt.rtype
and t.rsm = rt.rsn and t.stn_number = rt.stn_number.

The traces table is new and has no counterpart in old-SMIRS
although many of its columns come from items that had been
stored in the root level of 0l1d-SMIRS records entries. For
every one row in the records table, though, there should be
three (or however many data traces there were on the record,
usually 3) rows in this table, with much of the info the same in
all three.

The 0ld-SMIRS-to-ESM translating program generated just one
row in the traces table for each record since there was no more
information than that in old-SMIRS. 01d-SMIRS only carries (if
any) a single peak-acceleration and a single stromng-motion
duration value for each record, the largest of all such values
on the record. But we must have the peak acceleratiom and
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strong-motion duration values available for all three (or
however many) traces if we are going to be able to generate the
"Table 1" information from this database.

The station and substation information (rt.stn_number, and
rt.sub_stn) are given in this table rather than in the records
table to accommodate records taken from remote recorders
attached to transducers that are scattered all over, possibly in
different stations and sub-stations. Unfortunately, that means
the same station and sub-station values must be repeated in all
3 traces table rows associated with any of the many records
taken by the standard recorders having 3 orthogonal transducers
contained in one box together with the recorder. The station
number given in this table is the station where a transducer is
located. To find the station where the recorder is situated,
one would look in the instruments table.
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3.3.3 Analyses Table (range of ra is analyses)

Each row in the analyses table describes the digitization,
data processing, and whereabouts of the digitized data traces on
a record. Each row in this table is subordinate to a row in the
records table.

The column name (underlined), INGRES format (in
parenthesis), and description of the column contents is given in
the list that follows for each field in an arbitrarily selected
record analyses table row marked as ra.

ra.edate, ra.eid, ra.rtype, ra.rsn

These are join fields that link this row to the appropriate
row in the records table.

ra.seconds (£4) length of record processed, in seconds.

Cleanup or completion considerations:
- Why did 01d-SMIRS store it as character?? all the values
I saw were numeric. Should check more carefully, though.
Gerry: "should be".
- D-LENGTH occurred in 188 of the 01d-SMIRS sub-entries. It
did not occur more than once in any of them.

ra.dig agency (c5) digitizing agency.

This code indicates the digitizing agency, organization, or
method. The code should be one of the following:
"CDMG" California Division of Mines and Geology.

"cIT" California Institute of Technology,
"IOMGS" TIOM/TOWILL digitiztion done for the USGS,
"gsc" University of Southern California, and

"USGS"  U.S. Geological Survey,

Cleanup or completion considerations:
~ The following codes occurred as D-RAW in o0ld-SMIRS: "CIT",
"10M", "USC", and (a typo) "288".
- D-RAW occurred in only 226 of the analysis 01d-SMIRS sub-
entries. I assume it was given in just the first of the
multiply-occurring sub-entries.

ra.dp agency (c5) data processing agency.

This code indicates the agency that performed the
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analysis. The code should be one of the following:
"CDMG"  California Division of Mines and Geology.
"CcIT" California Institute of Technology,
"gsc” University of Southern California, and
'"USGS"  U.S. Geological Survey,

Cleanup or completion considerations:

- The following codes occurred as D-AGENCY in o01d-SMIRS:
"EDIS", "USGS", and "USC".

- This code should be the analyzing agency, not the archiving
agency. O01d-SMIRS just had one code, D-AGENCY, assuming
that same agency would both analyse and distribute the
data. The 0ld-SMIRS-to-ESM translator put the D-AGENCY
values into ra.dp_agency, but those that are "EDIS" should
be moved to ra.arch_agency. 1 can’t remember whether or
not I°ve already done this, but even if so, these two
agency columns should receive careful attention during the
cleanup and completion effort.

- D-AGENCY occurred in 404 of the 0ld-SMIRS sub-entries. It
occurred twice in 180 of those. (total of 584
occurrences.) Most, or maybe all, of those second
occurrences probably indicate a second processing at USC.

ra.arch agency  (c5)  archiving agency.

This column will be blank in the first version of ESM.

ra.archived id {(c5) archive identification.

We have no idea, yet, how the location of digitized wave-
form files will be noted in the database. I just included this
empty column to serve as a reminder that such information is
important and must be added eventually.

Annotation that may be Associated with any Row in the Analyses
Table

There were two data elements in the 01d-SMIRS analyses
sub-entries that the 01d-SMIRS—-to—~ESM translator just threw into
the annotation table: D-FREQ and D~STAGE. Although this
annotation is presently (20jul86) tagged to analyses table rows,
it will probably be moved during the cleanup process to the
parent record table rows.

DFREQ, the frequency band used in the stage 2 filtering
process, was transfered as comments. Values occurring for D-
FREQ in 01d-SMIRS are something like ".05-.07, 25-27". The
numbers indicate the transition bands used in the low- and high-
cut filters. D-FREQ occurred in 321 of the 01d-SMIRS sub-
entries. It occurred 3 times in 78 of those sub-entries, a
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total of 477 occurrences. (The multiple occurrences indicate
the frequency band for each trace on the record, says Gerry.

USC doesn”t use the same band for all traces on the same record
as we do.) D-FREQ was given as character information and not
in a convenient form for searching, but perhaps someday in the
future we should clean up the information and move it from the
annotation table to numeric columns in the analyses table. It
may be sufficient to store just two numbers that represent the
corner frequencies (i.e., .07 and 25.) rather than the four
numbers required to indicate the cormer frequencies and roll-off
bands. 1In the future, we should also add comments that indicate
the filter type and roll-off order too.

D-STAGE values were transfered to ESM as comments. They
are not very important and should perhaps be deleted
altogether. (Yes, delete them, says Gerry.) D-STAGE was meant
to indicate the highest stage of routine analysis that has been
performed on the digitized data. It occurred in 402 of the old-
SMIRS sub~entries. It occurred three times in one of them, but
all three were typos, intended for D-FREQ. The values given to
D-STAGE were integers, 1 through 4.

1 => scaled, uncorrected data

2 => Instrument corrected, filtered data
3 => response spectra

4 => Fourier spectra.

Miscellaneous notes about the analyses table:

There are two new columns in this table that didn”t occur
in 0ld-SMIRS: arch_agency and archive id. We might use these
columns to store archiving information. For consistency with
the ES&GDB, we may want to consider keeping the archive id
column in the record-traces table, rather than the analyses
table, though.

There were 409 analysis sub-entries in 01d-SMIRS on
150ct84., 182 of these were second occurrences, so there were
only 227 record entries that had analysis sub-entries
attached. Why so many repeats? Gerry: "USC did a whole batch
over again."
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3.4 Recording Site Information

The stations, arrays, and numbers tables contain
information about the recording sites in the permanent strong-
motion network.

Each recording site has been assigned a station number.
There may be any number of near-by instrumented structures and
free-field sites collected together as a single station. The
assignment of station numbers to recording sites was made
somewhat arbitrarily, depending on the way a specific recording
site was organized. For example, the instrumentation associated
with a dam site may be scattered over several miles, and it may
or may not all be regarded as a single station, depending on how
the maintenance technicians regard the instruments. Usually,
however, each instrumented structure is a single station. In
those few cases where there are more than one instrumented
structure or free-field site within a station, a "substation"
identification (a, b, ¢, ...) is used to distinguish among them
in the ESM database.

A structure may contain any number of transducers and any
number of recorders. The transducers are usually connected to
their nearest recorder, but they need not be. A transducer
residing in a substation may be attached to a remote recorder
that resides in a different substation or, rarely, in a
different station. For this reason, the information about the
recording instruments that are, or ever have been, in a station
is not included in the stations table, but is stored separately,
in the instruments, transducers and calibrations tables.

An array is a collection of recording instruments that is
usually larger than is a station, possibly spanning many
miles. An array may cover quite a small area, however. For
example, the Differential Array at El Centro is only a few
hundred meters long. What makes this collection of instruments
an "array" is 1its precise layout and consideration of common
timing. A station or a substation may be a member of more than
one array. The list of stations and substations within each
array is kept in the arrays table.

The numbers table is used to keep track of various
alternative station numbers.
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3.4.1 Stations Table (range of s is gtations)

Each row in this table describes a recording site in the
permanent strong-motion network.

Those few stations that involve more than one substation
will have more than one row in the table: one row for each
substation, with the station information (s.stn, s.state)
repeated for all the substations.

The information in a row from the stations table is
incomplete without the associated station names, structure
descriptions, remarks, and comments from the annotation table.

The column name (underlined), INGRES format (in
parenthesis), and description of the column contents is given in
the list that follows for each field in an arbitrarily selected
stations table row marked as "s".

s.8tn number  (i2) Station number, 1 to 9999.

Cleanup or completion considerations:

There are 4 stations in 0l1d-SMIRS that carry two station
numbers. The second station numbers in those cases are
263, 320, 1364, and 1910. What does it mean to have two
station numbers? Jo suggests that they come from two
stations that have been combined into one. Jo“s 1980
station list report says:

263: "same as 475"

320: "see 1437%"

1364 '"see 1035"

1910 (no entry)

8.8tn code (e3) 3-character station code

These codes were assigned (by Fritz Matthiesen) for the
convenience of other Branches of the Survey that prefer to refer
to stations with 3-letter codes rather than with the numeric
station numbers in use in the Seismic Engineering group.

g.sub stn  (cl) Substation identifier, usually blank.

The substation identifiers are usually blank, but if not
blank, a single character. The identifiers were arbitrarily
assigned by the translating programs and are used to distinguish
among the several stations table rows describing one station
that has more than one sub-station. There were very few such
stations in 0ld-SMIRS: only 35 of them.
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s.in date (cl, date) Installation date.

This value is not given for very many of the stations: only
281 of them at the time 0l1d-SMIRS was translated into ESM. When
the installation date is unknown, it appears as -03-mar-1630.

s.rm date (cl, date) Removal date.

If the station is still in the network, the s.rm date will
be -03-mar-2030. Many removal dates are shown as #0I-jan-
1986: these are stations for which the 01d-SMIRS comments had
indicated that the station was discontinued, but for which no
removal date was given,

s.state (cll) State or country.

The state codes are the 2-character zip-code abbreviations
used for states within the USA. Names of foreign countries are
spelled out completely. All the state codes are explained in
the documentation table rows having doc.kind ="state”.

§.region (i1) region code

The region codes are described in the documentation table
rows having doc.kind = regiom.

The region codes in the database at this time (20jul86) are
definitely out-of-date and of no use to anyone (they were
transferred from the LLL file). 1In the future, however, new
region codes will probably be assigned so the regions indicated
in the ESM database will be the same as the regions indicated in
the ES&GDB.

s.lat  (f4) Latitude of the substation.
See e.lat

s.long  (f4) Longitude of the substation.
See e.long

8.8tr code (c2) Structure class code.

All the structure class codes are explained in the
documentation table rows having doec.kind= "structure”. The
list of codes Fritz gave to Jo are:
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GL= ground level

IS= instrument shelter

BL= building

DM= dam

BR= bridge

PP= pumping plant

NP= nuclear plant

TN= tunnel

GB= ground building

GS= ground shelter

GD= ground dam

BB= basement of building

BV= buried vault

HB= highway bridge (although this code should be used
in future station descriptions, it
never occurred in old-SMIRS. All
the others did.)

Note that each of these brief structure codes may be
supplemented with more information in the annotation associated
with the station in question. The annotation types "z'" (size of
structure) and "b" (construction description) provide structural
information.

Cleanup or completion consideratioms:
Here are all the SS-STR-C values that occurred in 0l1d-SMIRS
that aren“t on the above list: "GV", "DH", "MN (or was
that NN?), "BP", "XX", "X" (originally intended to mean
"other"), "gs" (should be GS?), "instr shltr" (should be
18?), "l-story bldg" (a typo meant for SS-STR-S?).

8 hms (cl) hard, medium, or soft

This value will indicate, very generally, with a "h", "m"
or ""s", what the geology underlying the site is like. More
detailed description of the underlying geology is given in the

annotation table, with a.type = "g".

Cleanup or completion considerations:
- This column is completely empty now (Olmar87). It should
be filled in when the geology information in the annotationm
table (a.type = "g"”) is cleaned up.

~ Chuck Mueller suggests that rather than using '"hard",

"medium" and '"'soft' as the general geological categories we

use the "A" through "F" categories Ken Campbel used in his

BSSA article of December 1981:

A Recent alluvium Holocene Age soil deposits with
rock >= 10m deep.

B Pleistocene deposits Pleistocene Age soil deposits
with rock >= 10m deep.

C Soft rock Sedimentary rock, soft volcanics,
and soft metasedimentary rock.
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D Hard rock Crystalline rock, hard volcanics,
and hard metasedimentary rock.

E Shallow soil deposits Holocene or Pleistocene Age soil
deposits < 10m deep overlying
soft or hard rock

F Soft soil deposits Extremely soft or loose Holocene
Age soils such as beach sand or
recent floodplain, lake, swamp,
estuarine, and delta deposits.

Annotation associated with station table rows

There are several types of annotation rows that may be
linked to a row in the stations table. The a.type value for
such rows may be "n", nan, nru’ ncn, nzn, "b," "S", and ngn
(plus the temporary kinds used during cleanup: "J", etc.). The
lines having a.type = '"n”, "r", and "e¢" have the same meaning as
they do for all the other ESM tables: names, remarks, and
comments. The "a”, "z"”, "b”, "s", and "g" annotation rows only
occur for stations.

a.type = "a" Address.

The a.text field for these annotation table rows contain
the address of the station. The address information transferred
from 01d-SMIRS and from the LLL file was indistinguishable to
the transfer program from "name" information. Thus, the
addresses for stations that have not received any cleanup

".n

attention have annotation type = '"n", while addresses for

stations that have been cleaned up have annotation type = "a".
Many stations do not have addresses and therefore have no

address information at all.

n

a.type = "z Size of the structure.

Here are some of the size description values transfered
from 0ld-SMIRS into a.text fields in the annotation table: "1-
story bldg'", "small instr shltr", "8" instr shelter", "9” high
instr shelter", '"26-story", "10-level garage', "earth dam",
"power plant", '"RR Bridge'".

Cleanup or completion considerations:

- SS-STR-S occurred in 1277 of the 1719 structures sub-
entries in 0ld-SMIRS. It occurred twice in two of these
sub-entries. I wonder if they are the same two sub-entries
that had two SS-STR-C values?

- Since this info will be used in the "station list" report,
it should be phrased and formatted in a consistent way.
Once such cleanup has been performed, the a.text values
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should probably be moved from the annotation table back
into the stations table. Here are some examples Gerry made
of the type of size information we”d like to have for some
of the structure class codes:
8.8tr_code a.text where a.kind = "3z"
BL 26 stories
DM 120° high
BR 500° long
BB 26 stories
BV 20° deep
HB 500° long
a.type = "b" construction description

The a.text fields of these annotation table rows contain a

short description of the type of construction, to supplement
8.s8tr_code and a.kind ="z". Here are some of the construction

description values that occurred in old-SMIRS: "steel frame",
"prefab metal bldg", "earth dam', "concrete", "reinf conc shear
wall", "stl bred frm", "rc mom frm".

Cleanup or completion considerations:

a.type = "s

- 8§S-STR-~D occurred in 1277 of the structures sub—entries in

0ld-SMIRS. It occurred twice in 43 of these, three times
in 2 of them.

Since this info will be used in the "station list" report,
it should be phrased and formatted in a consistent way.
Once such cleanup has been performed, the construction
description values should probably be moved from the
annotation table back into the stations table.

" source of information.

The a.text field in these annotation rows usually contain

an agency code, very often "CDMG".

Cleanup or completion considerations:

This may merely indicate the owner of the recorder, and if
so, it can be removed from the station”s annotation because
the information is kept as Z.owner in the instruments
table. We must check before deleting these, though! I
tried it before any other cleanup had occurred and only 298
out of the 1670 source values matched the appropriate
Z.owner values. That may be because the agency codes were
inconsistently expressed (should be cleaned up by now) or
because the source values mean something other than i.owmer
does.
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a.type = "g" geology

The a.text field in these annotation rows contain a code
or comment indicating the site geology in more detail than is
(or will be) given in 38.Ams.

The text is sometimes in English (i.e., "alluvium"), and
other times is a string of two-character codes separated by
colons. The in-english text indicates surface geology, the two-
character codes indicate the geology at depth. Here are some
examples of the uncoded geology descriptions that occurred in
01d-SMIRS as SS-GEOL-C:

"volcanic rk",
"alluvium >23m",
"alluvium",
"sndstn & cnglmrt”,
"sandstone",
"granite",
"granitics",
"siltstone",
"conglomerate''.
Here are some examples of coded SS-GEOL-C values found in old-
SMIRS:
"AL84 :SSU:FR"
"UU80"
"AL:8SS"
"258:CL12:GS15:US156"
"CL2:SC12:ZCl14:GS16 :MF30"

The geology codes were devised by Barry Silverstein in
association with Gerry Brady. The codes were originally
presented in five USGS Open-File Reports titled "Geologic
Description of Selected Strong-Motion Accelerograph Sites, Part
I" through "... Part V" by B.L. Silverstein (USGS OFR # 78-1005,
79-428, 79-1619, 80-473, and 80-1140). Each of these reports
describes the geology underlying from 10 to 20 stations. Barry
also loaded the coded geologic descriptions that he presented in
the five Open-File Reports into old-SMIRS. The geologic codes
presented in the first of these reports are somewhat different
than the codes in the fifth report. Those codes shown in the
list below that are given in the first report but not in the
last report or vice-versa are prefaced by a (1) or a (5) to
indicate which report it came from.

a) Class Code:
(D ALV Alluvium
(1) IGN 1Igneous Rock
(» MET Metamorphic Rock
(1) MIX Mixture of Rock Types
(D SED Sedimentary Rock

b) Rock Symbols:
(1) AC Coarse Alluvium
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(1)

(5)

(1)
(1)
(1)
(1)
(5)

(5)

(5)

(3)
(5)
(5)
(5)
(5)
(3

AF

AG

BA
BR
CA
CG

CI

CR
cs

DI
DK
DO
FR
GB
GD
GN
GO
GR
GS
HF
LF
LS

MS

NF
0B
PH
PU
QM
Qz
RY
sC
SH
SI
SL
SO
Sp
Ss
SY
TF
UB
UD
Ul

us

Artificial Fill

Alluvium (replaced by NF, AF, CN, CA, and SO)

Agglomerate

Amphibolite

Andesite

Basalt

Breccia

Coarse Artificial Fill
Conglomerate

Chert

Combination Igneous
Combination Metamorphics
Combination Rock Types
Combination Sedimentary
Coarse Natural Fill
Claystone

Diorite

Dikes or Sills

Dolomite

Franciscan Rocks

Gabbro

Granodiorite

Gneiss

Gouge

Granite

Greenstone

Hornfels

Lava Flows

Limestone

Marble

Mudstone

Monzonite

Natural Fill

Obsidian

Phyllite

Pumice

Quartz Monzonite
Quartzite

Rhyolite

Schist

Shale

Siltstone

Slate

Soil

Serpentinite

Sandstone

Syenite

Tuff

Undifferentiated Basement
Unconsolidated Deposits
Undifferentiated Igneous Rocks

Undifferentiated Metamorphic Rocks

Unconsolidated Pyroclastic Rocks

Undifferentiated Sedimentary Rocks
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VA Volcanic Ash
VG Volcanic Glass
XB Crystaline Basement

¢) Descriptive Symbols

(D

d) Other Symbols

Consolidated

Deep

Fractured, Sheared, or Jointed
Interbedded

Layered or Stratified
Massive

Permafrost
Semiconsolidated
Unconsolidated

Veneer

Weathered

Crystalline Basement

HEaE<ccwundXrH="-IUOO

Overlying
+ And
. Decimal
K x1000 (multiplier)

Here follows an explanantion, copied from USGS Open-File

Report # 78-1005 (the first of the five reports), of how the
geology codes are expressed:

The first three characters are a class code that
broadly describes the surface materials and is
intended for those interested only in general
geology. Rock types are given by two letter
abbreviations. A third letter describes the
condition of the rock. For example, SH indicates
shale, and SHF would indicate a fractured, sheared
or jointed shale. Lack of a descriptive term
generally implies that its condition is not known.
The abbreviations are not standardized to a
particular nomencalture.

A number following the rock type indicates the
depth of the rock, i.e. AL914:C51067 means there is
alluvium to 914 meters and a combination of
sedimentary rocks from 914 to 1067 meters.

The letter K following a number is a 1000 times
multiplier, e.g. 4K equals 4000 meters. In some
cases a number is not given. This indicates that
the actual depth is not known but evidence suggests
that a particular rock is present. The colon, not
including the one immediately after the three letter
general description, may be translated literally as
"overlying". A plus sign between two (or more) rock
names means both (or all) are present. Example:



Olmar87 page 3-30
ESM Glossary
stations

ALV : AL84 :5SU : SH+SC

ALV: => alluvium at surface.
(General surface geology.)

AL84 => alluvium to 84m.

:8SU => overlying unconsolidated sandstomne to
unknown depth.

:SH+SC => overlying shale and schist to an

unknown depth.

Cleanup or completion considerations:
- SS~GEOL—-C occurred in 768 of the substations in old-
SMIRS. It occurred twice in 696 of these, three times in
116, four times in 15 and five times in 1. What are the
multiple occurrences all about? (Let Gerry Brady and Barry
Silverstein resolve these.)

- When they reviewed this report, Chuck and John both thought
the geology codes were unnecessarily complicated and I
(April) do too. Why were they coded in the first place
since they were loaded into 0ld-SMIRS in a way that
prevented all but the first code in a string to be used for
retrieval? If we want this much detail in the database and
it“s not going to be used as the basis for retrieval, why
not have it in English?

Miscellaneous about stations
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