SAGE-I Final Report

Publications: (major publications resulting from the work under the award)

IRIS, a university research consortium dedicated to exploring the Earth's interior and
earthquake processes through the collection and distribution of seismological data, plays an
important supporting role in scientific research, reflected through citations in publications of
research papers and abstracts. IRIS’s existing database of publications based on the use of
IRIS resources now has more than 11,400 entries.

IRIS has been tracking citations in 11 traditional journals since 2000. To maintain continuity
while searching journals and procuring citations, the processes and procedures used in
previous years were followed closely and improved upon where applicable. These procedures
and data findings are outlined below.

This report has been prepared for the SAGE-I Final Report. While it uses the same approach
as in previous years and includes nearly all of the IRIS-related citations for 2021, there will be a
slightly expanded citations report included with the SAGE-II Annual Report.

Citations Summary — Calendar Year 2021

Between January 1, 2021 and December 31, 2021, there were 1,176 references to IRIS-related
data or products in published scientific literature. This includes 717 references in top journals
(Top 11 and 26 others), 227 references in additional journals and books, 166 references in
conference proceedings or abstracts, and 66 references in theses.

Introduction

The aim of this year’s project was to continue the 21-year compilation of IRIS-related citations
into one database. In order to maintain continuity while searching journals and procuring
citations, the processes and procedures used in previous years were followed as closely as
possible and improved upon where applicable. These procedures and data findings are outlined
below.

Searching for IRIS Citations from 2021

The 11 most prominent Earth science journals were given priority while searching. These journals
are:

o Bulletin of Seismological Society of America (BSSA)
o Journal of Geophysical Research (JGR)

e Geophysical Journal International (GJI)

o Seismological Research Letters (SRL)

e Geophysical Research Letters (GRL)

e Earth and Planetary Science Letters (EPSL)

e Physics of the Earth and Planetary Interior (PEPI)
o Tectonophysics (TP)

o Nature and related journals

e Science and related journals

e Geology
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The journals were searched for the following key words:

IRIS * SCARDEC

Incorporated Research Institutions for Seismology * USArray

PASSCAL * EarthScope

DMC * Transportable Array (TA)

DMS * Magnetotellurics

Data Management Center * Flexible Array

Global Seismographic Network (and Global * Greenland Ice Sheet Monitoring
Seismic Network) Network (GLISN)

GSN * www.iris.edu

GDSN

All searches were carried out electronically with different search engines for journals as follows:

Journal of Geophysical Research and Geophysical Research Letters were searched
using the Wiley search engine.

Geophysical Journal International was searched with the search engine for the journal.

For Seismological Society of America publications (Bulletin of Seismological Society of
America and Seismological Research Letters), the GeoScienceWorld search engine was
used.

For Elsevier publications, Earth and Planetary Science Letters, Physics of the Earth and
Planetary Interiors, and Tectonophysics, the ScienceDirect engine was used.

Nature and Science have their own search engines on their respective web pages.

For the Geological Society of America publication, Geology, the GeoScienceWorld
engine was used.

Most of these search engines are capable of an all-text search, which often brings up unrelated
documents as well as the intended IRIS research results. To cull unrelated references, the initial
search results were individually examined, and the unrelated entries were deleted. For the
remaining documents, a manual “find” function was performed for the appropriate keyword in
the abstract, primary text, figures, funding sources and/or acknowledgements. If the document
was relevant, it was marked and exported into the database as a .ris file.
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The distribution of findings are as follows:

Table 1. Total number of citations in the Top 11 journals.

No. Journal Jan 2021 - Dec 2021
1 Bulletin of the Seismological Society of America 56
2 Journal of Geophysical Research 163
3 Geophysical Journal International 94
4 Geophysical Research Letters 54
5 Earth and Planetary Science Letters 29
6 Seismological Research Letters 120
7 Physics of the Earth and Planetary Interiors 12
8 Tectonophysics 22
9 Science 11
10 Nature 36
11 Geology 9
TOTAL 606

There was an increase in the total number of citations found in these journals in 2021 compared
to calendar year 2020 — there were 569 citations in 2020 and 606 citations in 2021. Since the
inception of the IRIS citations database in 2000, the number of IRIS-related citations in these
journals has typically increased (Figure 1).
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Figure 1. Total number of IRIS-related citations in the 11 most prominent Earth science
Journals since the inception of the database in 2000. The number above each bar is the
total number of citations in the Top 11 journals for that year.
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This year, there were more IRIS-related publications in every top journal except for BSSA, GRL,
and PEPI. The number of publications in Science remained the same. Refer to Figure 2 to see a
direct comparison of the number of citations in each journal for the last two calendar years.
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Figure 2. Number of publications in the Top 11 journals during calendar years 2020 and 2021.

Searching for IRIS Citations in Other Important Earth Science Journals

IRIS promotes continuous conducting of geophysical investigations of seismic sources and
Earth properties through its facilities and allows free and unrestricted access to its seismic
database, which is one of the largest in the world. Researchers around the world use the IRIS
database to explore the lithosphere, cryosphere, atmosphere, hydrosphere, and deep Earth in
unprecedented ways. The types of scientific findings aided by IRIS facilities are extremely
varied, and this is reflected in the number and type of journals that cite IRIS data, instruments,
and facilities. Given the importance of some of these journals, their impact factor and
effectiveness citation index, 26 other Earth science publications were selected for expanding the
search for IRIS-related citations.
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These 26 journals are:

® Canadian Journal of Earth Sciences ® Natural Hazards and Earth System Sciences
* Geophysics ® Journal of Structural Geology

® The Leading Edge ® Natural Hazards

* Reviews of Geophysics * Geochemistry, Geophysics, Geosystems

* Tectonics * Soil Dynamics and Earthquake Engineering
® Polar Science ® Russian Journal of Pacific Geology

* Journal of Glaciology ® Journal of Volcanology and Geothermal Research
® Marine Geophysical Research ® Marine Geology

* Lithosphere * Geomorphology

® Journal of Geodynamics ® Pure and Applied Geophysics

* Geosphere ® Chinese Journal of Geophysics

® Journal of Volcanology and Seismology ® Journal of Seismology
® Seismic Instruments * EOS

Note: Due to changes in publishing since the 2019 report, three of the previously searched other
journals have been removed from the list.

e FEarth Surface is part of the Top 11 journal Journal of Geophysical Research.
e Nature Geoscience/Nature Communication was combined with the Top 11 journal Nature.
e Journal of Earthquake Science is no longer published and was removed.

The number of citations for each of these other important journals for the calendar years 2015 -
2021 are presented in Table 2.

Table 2. Number of citations found in 26 (formerly 29) other important journals.

Journal 2015 2016 | 2017 | 2018 2019 2020 2021
Coraderdownsiot | 4 | s | 4 [ 3 | o | 0 | o
Geophysics 1 10 1 1 1 3 1
The Leading Edge 0 1 1 2 0 1 0
Reviews of Geophysics 4 2 2 0 1 1 0
Tectonics 4 3 7 ) 7 14 12
Polar Science 0 0 0 2 0 1 0
Journal of Glaciology 0 0 1 2 0 3 1
I\R/I:;z:rgeophysical 1 0 4 0 0 2 1
Lithosphere 2 0 8 3 2 1 1
Journal of Geodynamics 4 3 1 3 3 1 1
Geosphere 3 7 7 8 9 0 1
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Journall of Volcanology 0 0 1 1 5 2 1
and Seismology

Seismic Instruments 0 0 2 4 4 3 3
Natural Hazards and

Earth System Sciences ¢ L ¢ L Y 2 .
Journal of Structural 5 5 0 0 0 0 0
Geology

Natural Hazards 4 1 1 1 3 5 5
Geochemistry,

Geophysics, 28 22 12 21 33 34 39
Geosystems

Soil Dynamics and

Earthquake Engineering 0 2 : > 0 0 i
Russian Journal of

Pacific Geology e g e : L e g
Journal of Volcanology

and Geothermal 8 3 2 7 4 3 9
Research

Marine Geology 2 0 0 1 0 0 1
Geomorphology 1 0 0 0 1 0 0
Pure and.AppIied 12 9 4 13 16 30 15
Geophysics

Chinese :Journal of 0 6 5 2 0 1 0
Geophysics

Journal of Seismology 0 2 3 13 11 4 11
Eos 4 0 0 5) 8 6 5)
All 26 Journals 88 85 68 119 105 117 111

The total number of citations found in these journals in 2021 is lower than what was found the
previous year (Figure 3). In particular, there were 15 more IRIS-related citations in the journal
Pure and Applied Geophysics in 2020 compared to 2021.
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Citations in 26 Journals:
2000-2021

140

123
119
120 114 117111

106 105

100 - 94

88 85

78 81 80

80
68
63

60 54 51

42
40 35

Figure 3. Graph showing the number of citations per year in the 26 other important
journals. The number above each bar is the number of citations for that year.

Searching for IRIS Citations in Other Journals

As the application of IRIS facilities expands into new realms (e.qg., rapid response, distributed
acoustic sensing, and weather-related applications), citations in journals that were previously
not relevant to IRIS-related research are expected. Additionally, unexpected and novel uses of
the data and facilities are creating an exciting body of work outside of the traditional Earth
science journals. Books where IRIS data were used are also included in this section and are
marked as such.

In years past, to explore the use of IRIS data and products in journals and books outside of the
traditional Earth science sphere and to show the breadth of the data usage, a generalized
search was done on the aforementioned search terms using Google Scholar and Web of
Science. This functionality became possible for IRIS in 2014. Each year, this search uncovers
more journals that did not previously feature IRIS-related research, demonstrating the diverse
applications of the data collected and provided by IRIS facilities. These journals cover a diverse
range of subjects including acoustics and radio, engineering, computer science, law, planetary
science, meteorology, marine science, petroleum geology, and education.

However, as the list of journals grows, this style of search has become inefficient. Instead, we
chose to use publisher search engines for each search term. We used Google Scholar when
publisher search engines failed to unearth citations.

A complete list of citations in these journals will be provided in the SAGE-II Annual Report. At

this time, 227 citations have been found in 95 individual journals outside of the 37 journals that
are rigorously searched (11 Top Journals and 26 Other Journals) as well as in five (5) books.
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Searching for Conference Abstracts

The AGU Meeting search was used to search for AGU proceedings. There were 117 AGU
abstracts with citations of IRIS or IRIS facilities (Figure 4) that were mentioned in 2021. This is
less than the number of citations from 2019 (n=149) and more than in 2020 (n=107).

AGU abstracts with IRIS related citations

250 231232
203
.,. 194
§°%% 1751 172168
5 150 153147 149
5 126 126
5 109 410072 110 107117
5 100 82
£ 58
2 50 27 i'
oMM NN NN

P TP PR R SR S, N - R IR T ST < TR W S SN
PEFEFTETFTETE TS S S S S o oS o &
Figure 4. Number of AGU abstracts with IRIS-related citations from 2000-2021.

Because data from the Global Seismographic Network (GSN), the Data Management Center
(DMC) and PASSCAL are widely used in studies throughout the world, abstracts of research
presented at the Geological Society of America (GSA) Annual Meeting (and associated section
meetings), the Seismological Society of America (SSA) Annual Meeting and the European
Geosciences Union (EGU) General Assembly were also searched. Google Scholar and the
society websites were used to search for GSA, SSA and EGU abstracts that cited IRIS or IRIS
facilities. Ten (10) GSA abstracts, 36 SSA abstracts, three (3) EGU abstracts and eight (8)
additional abstracts from smaller conferences cite one or more relevant search terms. Thus,
there were 166 abstracts that used IRIS-related data or information.

Theses

In 2018, IRIS started tracking the number of dissertations that use IRIS resources and facilities.
In 2021, there were 66 theses that verifiably used IRIS data, resources, or facilities. In 2018,
there were 62 theses, 54 theses in 2019, and 44 theses in 2020 that used IRIS data or facilities.

Books
In 2018, IRIS started tracking the number of books and book chapters that cite IRIS data,

resources, or facilities. This year, IRIS was cited in 27 articles in five (5) books. IRIS was cited in
six (6) books in 2020,17 books in 2019 and five (5) books in 2018.

Findings from 2021
Between January 1, 2021 and December 31, 2021, there were 1,176 references to IRIS-related
data or products in published scientific literature. This includes 717 references in top journals

(Top 11 and 26 others), 227 references in additional journals and books, 166 references in
conference proceedings or abstracts, and 66 references in theses.

The 2021 List of Citations for the SAGE-I Final Report is provided in Appendix A.
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SAGE-II Annual Report

Publications: (major publications resulting from the work under the award)

IRIS, a university research consortium dedicated to exploring the Earth's interior and
earthquake processes through the collection and distribution of seismological data, plays an
important supporting role in scientific research, reflected through citations in publications of
research papers and abstracts. IRIS’s existing database of publications based on the use of
IRIS resources now has more than 11,400 entries.

IRIS has been tracking citations in 11 traditional journals since 2000. To maintain continuity
while searching journals and procuring citations, the processes and procedures used in
previous years were followed closely and improved upon where applicable. These procedures
and data findings are outlined below.

Citations Summary — Calendar Year 2021

Between January 1, 2021 and December 31, 2021, there were 1,179 references to IRIS-related
data or products in published scientific literature. This includes 717 references in top journals
(Top 11 and 26 others), 230 references in additional journals and books, 166 references in
conference proceedings or abstracts, and 66 references in theses.

Introduction

The aim of this year’s project was to continue the 21-year compilation of IRIS-related citations
into one database. In order to maintain continuity while searching journals and procuring
citations, the processes and procedures used in previous years were followed as closely as
possible and improved upon where applicable. These procedures and data findings are outlined
below.

Searching for IRIS Citations from 2021

The 11 most prominent Earth science journals were given priority while searching. These journals
are:

e Bulletin of Seismological Society of America (BSSA)
e Journal of Geophysical Research (JGR)

e Geophysical Journal International (GJI)

o Seismological Research Letters (SRL)

e Geophysical Research Letters (GRL)

e Earth and Planetary Science Letters (EPSL)

e Physics of the Earth and Planetary Interior (PEPI)
e Tectonophysics (TP)

e Nature and related journals

e Science and related journals

e Geology
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The journals were searched for the following key words:

IRIS * SCARDEC

Incorporated Research Institutions for Seismology * USArray

PASSCAL * EarthScope

DMC * Transportable Array (TA)
DMS * Magnetotellurics

Data Management Center * Flexible Array

Global Seismographic Network (and Global Greenland Ice Sheet Monitoring

Seismic Network) Network (GLISN)
GSN * www.iris.edu
GDSN

All searches were carried out electronically with different search engines for journals as follows:

Journal of Geophysical Research and Geophysical Research Letters were searched
using the Wiley search engine.

Geophysical Journal International was searched with the search engine for the journal.

For Seismological Society of America publications (Bulletin of Seismological Society of
America, and Seismological Research Letters), the GeoScienceWorld search engine
was used.

For Elsevier publications, Earth and Planetary Science Letters, Physics of the Earth and
Planetary Interiors, and Tectonophysics, the ScienceDirect engine was used.

Nature and Science have their own search engines on their respective web pages.

For the Geological Society of America publication, Geology, the GeoScienceWorld
engine was used.

Most of these search engines are capable of an all-text search, which often brings up unrelated
documents as well as the intended IRIS research results. To cull unrelated references, the initial
search results were individually examined, and the unrelated entries were deleted. For the
remaining documents, a manual “find” function was performed for the appropriate keyword in
the abstract, primary text, figures, funding sources and/or acknowledgements. If the document
was relevant, it was marked and exported into the database as a .ris file.
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The distribution of findings are as follows:

Table 1. Total number of citations in the Top 11 journals.

No. Journal Jan 2021 - Dec 2021
1 Bulletin of the Seismological Society of America 56
2 Journal of Geophysical Research 163
3 Geophysical Journal International 94
4 Geophysical Research Letters 54
5 Earth and Planetary Science Letters 29
6 Seismological Research Letters 120
7 Physics of the Earth and Planetary Interiors 12
8 Tectonophysics 22
9 Science 11
10 Nature 36
11 Geology 9
TOTAL 606

There was an increase in the total number of citations found in these journals in 2021 compared
to calendar year 2020 — there were 569 citations in 2020 and 606 citations in 2021. Since the
inception of the IRIS citations database in 2000, the number of IRIS-related citations in these
journals has typically increased (Figure 1).

Number of Citations in Top 11 Journals:
700
606
g 600 569
(=]
1 496
E 500 464 442 454
O 395
"6 400 349 372 372
292 293
& 300
-E 216
200 156 149 156 160 169
E 133 11 114 127
100 I I I I I I
0
I EF I TS S T s
Year

Figure 1. Total number of IRIS-related citations in the 11 most prominent Earth
science journals since the inception of the database in 2000. The number above
each bar is the total number of citations in the Top 11 journals for that year.
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This year, there were more IRIS-related publications in every top journal except for BSSA, GRL,
and PEPI. The number of publications in Science remained the same. Refer to Figure 2 to see a
direct comparison of the number of citations in each journal for the last two calendar years.

Top 11 Journals
180
160
140
120
100
80 +——— —

& Year - 2021
& Year - 2020

60«

Number of Citations

40 + -

20 |-

BSSA JGR GJI GRL EPSL SRL PEPI TP Sci Nat Geo
Journal

Figure 2. Number of publications in the Top 11 journals during calendar years 2020 and 2021.

The number of search terms found in each of the Top 11 journals is presented in Table 2. It is
broken down by search term and individual journal. Some terms, such as “Global
Seismographic Network” and “Global Seismic Network,” were searched by the proper term as
well as by a commonly used, but incorrect, variation.
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Table 2. Number of search terms in the Top 11 journals.

Journal

Search Term JGI JGR | Geology | GRL SRL | BSSA | PEPI TP EPSL | Science Nature
IRIS 83 231 8 51 102 46 10 20 23 9 29
;"C".rp‘?ra‘ed NS 29| 100 7 21| 103 49 5 9 13 3 14
nstitutions for Seismology
PASSCAL 4 22 1 3 10 6 1 1 3 0 0
DMmC 31 112 2 24 36 29 4 5 7 4 11
DMS 2 6 0 0 0 1 0 10 0 0 0
Data Management Center 39 120 4 29 64 37 3 0 11 1 18
GSN 13 24 0 3 11 5] 1 1 3 1 1
Global Seismographic 16 28 0 4 16 5 1 3 2 0 2
Network
Global Seismic Network 9 14 0 3 10 3 0 0 2 3 1
GDSN 1 0 0 0 0 0 0 1 0 0 0
USArray 20 52 1 5 12 6 6 3 7 1 8
EarthScope 21 50 2 0 12 10 3 1 4 0 1
Transportable Array 10 42 0 7 7 9 3 1 5 0 4
Magnetotellurics 0 6 0 2 0 0 2 1 4 0 2
Flexible Array 2 4 0 1 1 2 0 0 0 0 0
GLISN 0 2 0 0 2 0 0 0 0 0 2
Croenan e et o 2| o o o of o o of o
www.iris.edu 10 31 2 4 28 15 1 2 5 2 3
SCARDEC 3 4 0 1 3 3 0 1 2 0 0

TOTAL 94 850 27 54 120 56 12 22 29 1 97

We also provide new metrics that better highlight how IRIS-curated data or facilities were cited
in papers across the Top 11 journals. For each paper, we determined which IRIS data product
or facility was used, with many papers citing the use of multiple data products or facilities. Of the
606 citations, 375, or about 62%, cited the use of the IRIS Data Management Center, whereas

119 papers, or nearly 20%, did not specify which IRIS data product or facility was used but

instead opted to thank IRIS. It is likely that of those 119 papers, the vast majority used the IRIS

Data Management Center to obtain seismic data. This highlights a recurring problem—that

many publications do not appropriately cite IRIS data. Thus, 62% is likely an underestimate for
how many papers used the IRIS Data Management Center. The same is likely true for the other
facilities listed in Table 3.
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Table 3. IRIS facility or data product cited in papers from Top 11 journals.

Facility / Product | Times Cited
DMC 375
PASSCAL 46
USArray TA 125
Flexible Array 8
MT 18
GSN 118
GLISN 4
Unspecified 119

Searching for IRIS Citations in Other Important Earth Science Journals

IRIS promotes continuous conducting of geophysical investigations of seismic sources and
Earth properties through its facilities and allows free and unrestricted access to its seismic
database, which is one of the largest in the world. Researchers around the world use the IRIS
database to explore the lithosphere, cryosphere, atmosphere, hydrosphere and deep Earth in
unprecedented ways. The types of scientific findings aided by IRIS facilities are extremely
varied, and this is reflected in the number and type of journals that cite IRIS data, instruments,
and facilities. Given the importance of some of these journals, their impact factor and
effectiveness citation index, 26 other Earth science publications were selected for expanding the
search for IRIS-related citations. These journals are:

*® Canadian Journal of Earth Sciences ® Natural Hazards and Earth System Sciences
* Geophysics ® Journal of Structural Geology

* The Leading Edge * Natural Hazards

* Reviews of Geophysics * Geochemistry, Geophysics, Geosystems

* Tectonics * Soil Dynamics and Earthquake Engineering
* Polar Science * Russian Journal of Pacific Geology

* Journal of Glaciology ® Journal of Volcanology and Geothermal Research
* Marine Geophysical Research * Marine Geology

* Lithosphere * Geomorphology

* Journal of Geodynamics * Pure and Applied Geophysics

* Geosphere ® Chinese Journal of Geophysics

* Journal of Volcanology and Seismology ® Journal of Seismology
* Seismic Instruments * EOS

Note: Due to changes in publishing since the 2019 report, three of the previously searched other
journals have been removed from the list.

e FEarth Surface is part of the Top 11 journal Journal of Geophysical Research.
o Nature Geoscience/Nature Communication was combined with the Top 11 journal Nature.
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e Journal of Earthquake Science is no longer published and was removed.

The number of citations for each of these other important journals for the calendar years 2015 -
2021 are presented in Table 4.

Table 4. Number of citations found in 26 (formerly 29) other important journals.

Journal 2015 2016 | 2017 | 2018 2019 2020 2021
Earth Soences O L e
Geophysics 1 10 1 1 1 3 1
The Leading Edge 0 1 1 2 0 1 0
Reviews of Geophysics 4 2 2 0 1 1 0
Tectonics 4 3 7 ) 7 14 12
Polar Science 0 0 0 2 0 1 0
Journal of Glaciology 0 0 1 2 0 3 1
I\R/I:g:rgeophysical 1 0 4 0 0 2 1
Lithosphere 2 0 8 3 2 1 1
Journal of Geodynamics 4 3 1 3 3 1 1
Geosphere 3 7 7 8 9 0 1
orelotvolsmony | o | o |1 | 1| 2 |2 | 1
Seismic Instruments 0 0 2 4 4 3 3
Earth SysiomSeionces | 0 1 0 1 0o 2 3
éoeLglr;agyOf Structural 5 > 0 0 0 0 0
Natural Hazards 4 1 1 1 3 5 5
Geochemistry,

Geophysics, 28 22 12 21 33 34 39
Geosystems

E(a):'ltr?qyunaakr?al(lzisng::]deering e ~ ¢ g v C !
Qg | o 0 o 3 | 0 | 0 | o
Journal of Volcanology

and Geothermal 8 3 2 7 4 3 9
Research

Marine Geology 2 0 0 1 0 0 1
Geomorphology 1 0 0 0 1 0 0
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Pure and Applied 12 9 4 13 16 30 15
Geophysics

Chinese \.Journal of 0 6 5 2 0 1 0
Geophysics

Journal of Seismology 0 2 3 13 11 4 11
Eos 4 0 0 5) 8 6 5)
All 26 Journals 88 85 68 119 105 117 111

The total number of citations found in these journals in 2021 is lower than what was found the
previous year (Figure 3). In particular, there were 15 more IRIS-related citations in the journal
Pure and Applied Geophysics in 2020, compared to 2021.
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Figure 3. Graph showing the number of citations per year in the 26 other important
journals. The number above each bar is the number of citations for that year.

Searching for IRIS Citations in Other Journals

As the application of IRIS facilities expands into new realms (e.g., rapid response, distributed
acoustic sensing, and weather-related applications), citations in journals that were previously
not relevant to IRIS-related research are expected. Additionally, unexpected and novel uses of
the data and facilities are creating an exciting body of work outside of the traditional Earth
science journals. Books where IRIS data were used are also included in this section and are
marked as such.

In years past, to explore the use of IRIS data and products in journals and books outside of the
traditional Earth science sphere and to show the breadth of the data usage, a generalized
search was done on the aforementioned search terms using Google Scholar and Web of
Science. This functionality became possible for IRIS in 2014. Each year, this search uncovers

SAGE-II Annual Report: 2021 Citations Related to IRIS-Operated Facilities 8



more journals that did not previously feature IRIS-related research, demonstrating the diverse
applications of the data collected and provided by IRIS facilities. These journals cover a diverse
range of subjects, including acoustics and radio, engineering, computer science, law, planetary
science, meteorology, marine science, petroleum geology, and education.

However, as the list of journals grows, this style of search has become inefficient. Instead, we
chose to use publisher search engines for each search term. We used Google Scholar when
publisher search engines failed to unearth citations. Using this method, we found 230 citations
in these miscellaneous journals, which is a significant jump compared to the 189 citations found
in 2020 (Table 5). Because citations are not found in every journal every year, we only show the
data from 2021.

Table 5. Additional journals and total number of IRIS-related citations in each.

Journal 2021
Journal of South American Earth Sciences 7
Computers & Geosciences 1
Geotectonics 3
Geomagnetism and Aeronomy 1
Surveys in Geophysics 2
Journal of African Earth Sciences 3
Journal of Asian Earth Sciences 4
Izvestiya, Physics of the Solid Earth 4
Earth, Planets, and Space 8
Annual Review of Earth and Planetary Sciences 1
Doklady Earth Sciences 2
Geodesy and Geodynamics 1
Arabian Journal of Geosciences 9
Earth and Space Science 14
Space Weather 5
The Science Teacher 1
Geoscience Letters 3
Ore Geology Reviews 2
Acta Geophysica 3
Gondwana Research 2
Remote Sensing of Environment 1
Earthquake Spectra 5
International Journal of Earth Sciences 1
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Engineering Geology

Elementa: Science of the Anthropocene

Journal of Environmental and Engineering Geophysics

Journal of Applied Geophysics 3
Geofluids 1
Earth Science Reviews 4
Science of Tsunami Hazards 1
Geosciences Journal 2
Bulletin of Volcanology 3
Solid Earth 12
Frontiers in Earth Science 14
Bulletin of Earthquake Engineering 3
Earth and Planetary Physics 3
Earth Surface Dynamics 1
Russian Geology and Geophysics 3
Geothermics 1
Advances in Civil Engineering 1
Data in Brief 1
Terra Nova 2
Izvestiya, Atmospheric and Oceanic Physics 1
Journal of Mountain Science 1
Sensors 2
Landslides 2
Remote Sensing 2
PLOS One 2
Earth System Science Data 1
AGU Advances 3
Applied Sciences 1
Concurrency and Computation: Practice and Experience 2

Journal of Earthquake Engineering

Journal of Geoscience Education

Revista Geoldgica de América Central

The VLDB Journal
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| Acta Oceanologica Sinica

| Artificial Intelligence in Geociences

| Basics of Computational Geophysics

| Bulletin of Engineering Geology and the Environment

| Basics of Computational Geophysics

| Chaos, Solitons and Fractals

| Computational Statistics & Data Analysis

Earthquake Geology and Tectonophysics around Eastern
| Tibet and Taiwan (Book)

Economic Record
|

| Encyclopedia of Geology (Book)

| Energies

| Foundations of Modern Global Seismology (Book)

| Heliyon

| Himalayan Geology

| IEEE Geoscience and Remote Sensing Letters

| IEE Transactions on Knowledge and Data Engineering

| IET Signal Processing

International Journal of Applied Earth Observation and
| Geoinformation

| ISPRS International Journal of Geo-Informatiom

| Journal of Computational Science

| Journal of Engineering Geology

| Journal of King Saud University- Engineering Sciences

| Journal of the Geological Society of India

| Journal of the Royal Society Interface

‘Land

| Malawi Journal of Science & Technology

| Mantle Convection and Surface Expressions

| Masonry Construction in Active Seismic Regions

Measurement: Sensors
|

| Multidimensional Systems and Signal Processing

Pollution Assessment for Sustainable Practices in Applied
| Sciences and Engineering (Book)
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Preview 4
Procedia Computer Science 1
Publications of the Astronomical Society of Australia 1
Quaternary International 1
Revista de investigacion de fisica 1
SN Applied Sciences 1
Structural Safety 1
Sustainability 1
The Planetary Science Journal 1
The Seismic Record 5
Transport in Porous Media 1
Understanding Present and Past Arctic Environments 1
(Book)

Geological Society, London, Memoirs 1
Advances in Earth Science 1
Philosophi.cal Transgctions of th(_e Ro;_/al Sogiety A: 1
Mathematical, Physical and Engineering Sciences

TOTAL 230

Searching for Conference Abstracts

The AGU Meeting search was used to search for AGU proceedings. There were 117 AGU
abstracts with citations of IRIS or IRIS facilities (Figure 4) that were mentioned in 2021. This is
less than the number of citations from 2019 (n=149) and more than in 2020 (n=107).
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Figure 4. Number of AGU abstracts with IRIS-related citations from 2000-2020.
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Because data from the Global Seismographic Network (GSN), the Data Management Center
(DMC) and PASSCAL are widely used in studies throughout the world, abstracts of research
presented at the Geological Society of America (GSA) Annual Meeting (and associated section
meetings), the Seismological Society of America (SSA) Annual Meeting and the European
Geosciences Union (EGU) General Assembly were also searched. Google Scholar and the
society websites were used to search for GSA, SSA and EGU abstracts that cited IRIS or IRIS
facilities. Ten (10) GSA abstracts, 36 SSA abstracts, three (3) EGU abstracts and eight (8)
additional abstracts from smaller conferences cite one or more relevant search terms. Thus,
there were 166 abstracts that used IRIS-related data or information.

Theses

In 2018, IRIS started tracking the number of dissertations that use IRIS resources and facilities.
In 2021, there were 66 theses that verifiably used IRIS data, resources, or facilities. In 2018,
there were 62 these, 54 these in 2019, and 44 theses in 2020 that used IRIS data or facilities.
Books

In 2018, IRIS started tracking the number of books and book chapters that cite IRIS data,

resources, or facilities. This year, IRIS was cited in 27 articles in five (5) books. IRIS was cited in
six (6) books in 2020,17 books in 2019 and five (5) books in 2018.

Findings from 2021

Between January 1, 2021 and December 31, 2021, there were 1,176 references to IRIS-related
data or products in published scientific literature. This includes 717 references in top journals
(Top 11 and 26 others), 230 references in additional journals and books, 166 references in
conference proceedings or abstracts, and 66 references in theses.

The 2021 List of Citations for the SAGE-II Annual Report is provided in Appendix A.
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2021 List of Citations

Abd el-aal, A. K., et al. “Tectonic and Anthropogenic Characteristics of the November 15, 2019
Micro Earthquakes Sequence, Kuwait.” Geotectonics, vol. 55, no. 1, Jan. 2021, pp. 112-27,
https://doi.org/10.1134/S0016852121010039.

Abercrombie, Rachel E., et al. “Does Earthquake Stress Drop Increase With Depth in the Crust?”
Journal of Geophysical Research: Solid Earth, vol. 126, no. 10, Oct. 2021, p. €2021JB022314,
https://doi.org/10.1029/2021JB022314.

Abubakirov, I. R., and V. M. Pavlov. “Determining the Double Couple Moment Tensor for
Kamchatka Earthquakes from Regional Seismic Waveforms.” Izvestiya, Physics of the Solid
Earth, vol. 57, no. 3, May 2021, pp. 332-47, https://doi.org/10.1134/S1069351321030010.

Adam, C., et al. “Lithosphere Destabilization and Small-Scale Convection Constrained From
Geophysical Data and Analogical Models.” Geochemistry, Geophysics, Geosystems, vol. 22,
no. 3, Mar. 2021, p. e2020GC009462, https://doi.org/10.1029/2020GC009462.

Aderhold, K., et al. Justice, Equity, Diversity and Inclusion at Incorporated Research Institutions for
Seismology. 2021.

Aderhold, Kasey, et al. Groundswell Anti-Racism Action in the Geosciences. 2021,
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/991212.

Aderhold, Kasey, and (URGE) IRIS/UNAVCO+ Pod. IRIS/UNAVCO+: Joining Forces for
Unlearning Racism in Geoscience. 2021, https://doi.org/10.1130/abs/2021AM-371381.

Aderoju, Adeolu Olutosin, et al. Documenting SmKS Slowness, Back Azimuth, and Travel Time
Anomalies Using Seismic Array Methodologies. 2021,
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/929329.

Aggarwal, Kanchan, et al. “A Prediction Framework with Time-Frequency Localization Feature for
Detecting the Onset of Seismic Events.” PLOS One, vol. 16, no. 4, 2021, pp. €0250008—
0250008, https://doi.org/10.1371/journal.pone.0250008.

Agius, Matthew R., et al. “A Thin Mantle Transition Zone beneath the Equatorial Mid-Atlantic
Ridge.” Nature, vol. 589, no. 7843, Jan. 2021, pp. 562—66, https://doi.org/10.1038/s41586-020-
03139-x.

Ahlert, Alexis. Coseismic Pore Pressure Changes Linked to Local, Induced Earthquakes. 2021.
University of Kansas, M.S., https://www.proquest.com/dissertations-theses/coseismic-pore-
pressure-changes-linked-local/docview/2630636557/se-2?accountid=4485. ProQuest
Dissertations & Theses Global, 2630636557 .

Ai, Sanxi, et al. “Joint Inversion of Rayleigh Wave Ellipticity and Phase Velocity for Crustal
Structure in Taiwan.” Tectonophysics, vol. 814, 2021, p. 228946,
https://doi.org/10.1016/j.tecto.2021.228946.

Akinci, A., et al. “The 30 October 2020, M7.0 Samos Island (Eastern Aegean Sea) Earthquake:
Effects of Source Rupture, Path and Local-Site Conditions on the Observed and Simulated
Ground Motions.” Bulletin of Earthquake Engineering, vol. 19, no. 12, Sept. 2021, pp. 4745-71,
https://doi.org/10.1007/s10518-021-01146-5.

Alder, C., et al. “Evidence for Radial Anisotropy in the Lower Crust of the Apennines from
Bayesian Ambient Noise Tomography in Europe.” Geophysical Journal International, vol. 226,
no. 2, 2021, pp. 941-67, https://doi.org/10.1093/gji/ggab066.



Alfaro-Diaz, R. A, et al. Dynamic Triggering and the State of Stress in Oklahoma (SSA 2021).
2021, https://doi.org/10.1785/0220210025.

Alfaro-Diaz, Richard Alexander, et al. Dynamic Triggering and the State of Stress in Oklahoma
(AGU 2021). 2021, https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/821367.

Alfaro-Diaz, Richard, and Ting Chen. “Imaging the Shallow Structure of the Yucca Flat at the
Source Physics Experiment Phase Il Site with Horizontal-to-Vertical Spectral Ratio Inversion
and a Large-N Seismic Array.” Seismological Research Letters, vol. 92, no. 5, Nov. 2021, pp.
2952-60, https://doi.org/10.1785/0220200381.

Alongi, T., et al. “Probing the Southern Cascadia Plate Interface With the Dense Amphibious
Cascadia Initiative Seismic Array.” Journal of Geophysical Research: Solid Earth, vol. 126, no.
7, July 2021, p. €2021JB022180, https://doi.org/10.1029/2021JB022180.

Alvizuri, Celso R., et al. “Earthquake Collapse Mechanisms and Periodic, Migrating Seismicity
during the 2018 Summit Collapse at Kilauea Caldera.” Earth and Planetary Science Letfters, vol.
562, 2021, p. 116819, https://doi.org/10.1016/j.epsl.2021.116819.

Amato, Alessandro, et al. “From Seismic Monitoring to Tsunami Warning in the Mediterranean
Sea.” Seismological Research Letters, vol. 92, no. 3, Nov. 2021, pp. 1796816,
https://doi.org/10.1785/02202004 37.

Amemoutou, Amandine, et al. “Earthquake Source Mechanisms and Stress Field Variations
Associated With Wastewater-Induced Seismicity in Southern Kansas, USA.” Journal of
Geophysical Research: Solid Earth, vol. 126, no. 7, July 2021, p. e2020JB021625,
https://doi.org/10.1029/2020JB021625.

Ammon, Charles J., et al. “Chapter 1 - An Overview of Global Seismology.” Foundations of
Modern Global Seismology (Second Edition), edited by Charles J. Ammon et al., Academic
Press, 2021, pp. 3—-37, https://doi.org/10.1016/B978-0-12-815679-7.00008-2.

---. “Chapter 4 - Earth Motions & Seismometry.” Foundations of Modern Global Seismology
(Second Edition), edited by Charles J. Ammon et al., Academic Press, 2021, pp. 105-39,
https://doi.org/10.1016/B978-0-12-815679-7.00011-2.

---. “Chapter 5 - Seismogram Interpretation and Processing.” Foundations of Modern Global
Seismology (Second Edition), edited by Charles J. Ammon et al., Academic Press, 2021, pp.
141-67, https://doi.org/10.1016/B978-0-12-815679-7.00012-4.

---. “Chapter 10 - Earth Structure.” Foundations of Modern Global Seismology (Second Edition),
edited by Charles J. Ammon et al., Academic Press, 2021, pp. 269-301,
https://doi.org/10.1016/B978-0-12-815679-7.00017-3.

---. “Chapter 14 - Surface Waves.” Foundations of Modern Global Seismology (Second Edition),
edited by Charles J. Ammon et al., Academic Press, 2021, pp. 391-420,
https://doi.org/10.1016/B978-0-12-815679-7.00022-7.

---. “Chapter 20 - Imaging Earth’s Interior.” Foundations of Modern Global Seismology (Second
Edition), edited by Charles J. Ammon et al., Academic Press, 2021, pp. 537-58,
https://doi.org/10.1016/B978-0-12-815679-7.00028-8.

Anchivilca Valentin, Renzo Isaac, and César Omar Jiménez Tintaya. “Estimacién de La Magnitud
Sismica a Partir de Registros y Parametros Hipocentrales Para La Estacion de Nana.” Revista



de Investigacion de Fisica, vol. 24, no. 3, 2021, pp. 6-11,
https://doi.org/10.15381/rif.v24i3.21050.

Anderson, Jacob, et al. Whitewater Acoustic Sources and Wavefields. 2021,
https://agu.confex.com/agu/fm21/meetingapp.cgi/Paper/915043.

Andrews, John T., and Wesley LeMasurier. “Resolving the Argument about Volcanic Bedrock
under the West Antarctic Ice Sheet and Implications for Ice Sheet Stability and Sea Level
Change.” Earth and Planetary Science Letters, vol. 568, 2021, p. 117035,
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Andriampenomanana, Fenitra, et al. “Shear Wave Splitting Measurements in Northeastern
Uganda and Southeastern Tanzania: Corroborating Evidence for Sublithospheric Mantle Flow
beneath East Africa.” Geophysical Journal International, vol. 226, no. 3, 2021, pp. 1696-704,
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Anthony, R., et al. The Influence of Geography and Geology in Seismic Background Noise Levels
Across the United States as Revealed by the Transportable Array. 2021.

Anthony, Robert E., Adam T. Ringler, and David Wilson. Seismic Background Noise Levels across
the Continental United States from USArray Transportable Array: The Influence of Geology and
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Arimuko, Abraham, and Dimas Sianipar. “Source Study of the 1996 MW 8.2 Biak (Papua,
Indonesia) Earthquake: Relations to Regional Tectonics and Directivity Effect.” Arabian Journal
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8.

Arnaiz-Rodriguez, Mariano S., et al. “Crustal and Upper-Mantle Structure of the Eastern
Caribbean and Northern Venezuela from Passive Rayleigh Wave Tomography.”
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Geophysical Journal International, vol. 225, no. 2, 2021, pp. 789-810,
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Earth Sciences, vol. 183, Nov. 2021, p. 104315,
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Aur, Katherine Anderson, et al. “Pycheron: A Python-Based Seismic Waveform Data Quality
Control Software Package.” Seismological Research Letters, vol. 92, no. 5, Nov. 2021, pp.
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