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Abstract. International cooperation in seismology emerged rapidly at the beginning of the 20th century follow-
ing the successful recording of earthquakes at great distances. The International Seismological Association (ISA)
founded in 1904 was dissolved in 1922 and evolved into the Seismology Section of the International Union of
Geodesy and Geophysics IUGG), ultimately becoming the International Association of Seismology and Physics
of the Earth’s Interior (IASPEI) to recognize the important role of the structure and physical properties of the
Earth. Through the last hundred years, the commissions and working groups of the association have played a
major role in setting international standards in such areas as the naming of seismic phases, data exchanges,
travel-time tables, magnitude scales, and reference Earth models. The activities of IASPEI continue to have a
focus on the societal impacts of earthquakes and tsunamis, with four regional commissions playing a major role
in promoting high standards of seismological education, outreach, and international scientific cooperation.

1 Introduction ciety for Natural Scientists) was the first such commission,
founded in Switzerland in 1878, followed in 1879 by the Re-

The International Association of Seismology and Physics of ~ &i0 Uffizio Centrale di Meteorologia e Geodinamica (Royal

the Earth’s Interior (IASPEI) has origins in the last decades ~ Central Office for Meteorology and Geodynamics) in Italy.
In Japan, the first nationwide working service for earth-

quake observations was established after the foundation of
the initial worldwide Seismological Society in 1880. Dur-
ing the following years, earthquake commissions, commit-
tees or equivalent institutions were founded in many Euro-
pean countries (see, for example, Sieberg, 1904). In parallel,
new types of seismological instruments were developed and
installed in Italy, Japan, and Germany, and a more or less
continuous registration of sparse global ground motions be-
came possible from the 1880s on. Detailed descriptions of
the history of development of ground motion recording in-
strumentation in the early days of seismology can be found in
Ehlert (1898), Berlage Jr. (1930), Dewey and Byerly (1969),
and Ferrari (1990, 1992).

of the 19th Century, when seismology was emerging as an
s important discipline within the newly established scientific
field of geophysics. At that time seismology rapidly evolved
from a predominantly phenomenological topic to a more
theory-based science with expanding instrumental observa-
tions validating predictions from elasticity. During this pe-
1w riod, scientists in many countries began to systematically
collect data for macroseismically observed earthquakes, with
approximate locations of these events being only known on
the basis of such data. In some countries, scientists and/or
their governments established special committees or com-
15 missions to do such work. To the best of our knowledge,
the Erdbebenkommission der Schweizerisch Naturforschen-
den Gesellschaft (Earthquake Commission of the Swiss So-
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Because of improved instrumentation after the late 1890s,
seismic observations were increasingly published with phys-
ically measured parameters, i.e., measured onset times, dom-
inant periods, and amplitudes of seismic waves. However,
seismologists were still learning how to interpret their obser-
vations, mostly empirically. By the early 1900s, first-order
features of the seismic records were being understood as the
recording instruments produced seismograms with enough
resolution in time and dynamic range to distinguish between
onsets of all three theoretically expected wave types (i.e., lon-
gitudinal or primary waves (P waves) and shear or secondary
waves (S waves) traveling through the interior of the Earth
as body waves, as well as surface or long period waves (L
waves) traveling along the Earth’s surface). The first versions
of the current nomenclature for seismic phases were devel-
oped (von dem Borne, 1904; Bormann et al., 2013). Then,
phase-specific observations began to be collected and pub-
lished in seismic bulletins. A detailed description of the dif-
ferent types of seismic bulletins and their development until
1920 can be found in Schweitzer and Lee (2003).

One key discovery of the early days of seismology was the
first observation of a teleseismic signal from an earthquake at
about 80° epicentral distance by Ernst von Rebeur-Paschwitz
(1861-1895, Fig. 1). This astronomer had installed two iden-
tical horizontal pendula at Potsdam and Wilhelmshaven in
Germany, separated by a distance of about 240km. His
intent was to measure ground movements caused by the
gravitational effect of celestial bodies (Moon, Sun, comets,
etc.), which he achieved: Rebeur-Paschwitz confirmed for
the first time the theoretically expected movements of the
solid Earth due to the tides (von Rebeur-Paschwitz, 1892).
On 17 April 1889, he recorded strong signals with both in-
struments (Fig. 2) and worked to exclude all types of as-
tronomical and non-celestial explanations. In a letter pub-
lished in Nature, he associated his observations with a large
earthquake felt on the Izu Peninsula (Izu Hanto), Japan, and
located west of Izu Oshima (34.75°N, 139.33°E) by the
Central Meteorological Observatory in Tokyo (von Rebeur-
Paschwitz, 1889). More about von Rebeur-Paschwitz and
his contributions to seismology can be found in Davison
(1978ExT) or Schweitzer (2003). With this observation, seis-
mology changed from a local/regional focus to a global sci-
ence. Von Rebeur-Paschwitz continued to search for tele-
seismic signals, perceiving the advantages of using seismic
waves as a tool to investigate the Earth’s interior, and came in
contact with the British seismologists working at that time in
Japan. In his last publication (von Rebeur-Paschwitz, 1895)
he argued for establishing a global network of seismome-
ter stations with globally synchronized timing (Greenwich
Mean Time) and an internationally centralized bureau to col-
lect global seismological observations.
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Figure 1. Ernst von Rebeur-Paschwitz (1861-1895). Courtesy of
Universitétsarchiv Tiibingen (UAT 209/108, Bl 10).

2 1904-1922: the International Seismological
Association (ISA) as IASPEI ancestor

Georg C. K. Gerland (1833-1919) presented von Rebeur-
Paschwitz’s proposal at the Sixth International Geographi-
cal Congress, London, in 1895 and promoted it further af-
ter von Rebeur-Paschwitz’s early death. The ideas were em-
braced by many colleagues and in 1901 Gerland welcomed
colleagues from Austria—Hungary, Belgium, Denmark, Ger-
many, Italy, Japan, Russia, and Switzerland at the First Inter-
national Seismological Conference in Strasbourg, at that time
a town in Germany, to discuss seismology and how to or-
ganize international seismological cooperation. In addition,
colleagues from France, Great Britain, Greece, New Zealand,
Norway, Portugal (Azores), Sweden, and the Netherlands
sent their greetings and excuses for not being able to par-
ticipate in the conference (see Rudolph, 1902). The not al-
ways politically easy discussions (e.g., dichotomy between
a governmental and scientific association) were continued
during the Second International Seismological Conference
in 1903 (also in Strasbourg) with delegates and partici-
pants from 20 states, and this resulted in the drafted con-
vention for an international organization for which states
could become paying members; the International Seismolog-
ical Association (ISA) (see Rudolph, 1904). The ISA con-
vention entered into force on 1 April 1904 with 18 states
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Figure 2. The 17 April 1889 seismogram records in Potsdam and Wilhelmshaven, from von Rebeur-Paschwitz (1889).

as founding members and was planned to continue for a pe-
riod of 12 years (until 31 March 1916). More details about
the discussions and politics involved in the ISA foundation
can be found in Rudolph (1902, 1904), Hodgson (1967),
Rothé (1981), and Schweitzer (2003, 2007). As proposed
by von Rebeur-Paschwitz, an important part of ISA became
the newly founded Central Bureau located with its Direc-
tor in Strasbourg. Years later, in 1927, Davison dedicated
his monograph The Founders of Seismology to von Rebeur-
Paschwitz along with John Milne (1850-1913) and Fusakichi
Omori (1868-1923). Following Rothé (1981), Gerland can
be called the founder of IASPEI, but the fundamental ideas
stem from von Rebeur-Paschwitz.

The main tasks of the Central Bureau were the collec-
tion of observed parametric data from all globally distributed
seismic stations, associating these observations to seismic
events, locating these events, and publishing a global bul-
letin. During the following years, the Central Bureau

— published global and regional earthquake catalogues
and bulletins for macroseismically and instrumentally
observed earthquakes for the years 1903—-1908 (for de-
tails see Schweitzer and Lee, 2003);

www.hist-geo-space-sci.net/10/1/2019/

— published monographs and articles about different as-
pects of seismology, as macroseismic studies, instru-
mentation, event location techniques, and special pub-
lications on important earthquakes;

— distributed newsletters (Mitteilungen des Zentralbu-
reaus der Internationalen Seismologischen Assoziation)
during World War I with similar contents;

— installed and supported two international seismic sta-
tions, one on Iceland and one in Lebanon;

— edited the globally distributed German issue of Prince
Boris Galitzin’s classical textbook Vorlesungen iiber
Seismometrie (Galitzin, 1914);

— and organized an evaluation competition on seismo-
graphs.

An ISA publication list can be found in the archive
section of the IASPEI website (http://iaspei.org/documents/
publications, last access: 22 January 2019).

A permanent commission was formed as a steering com-
mittee with an ISA President and a Secretary General dur-
ing the Berlin conference (1905), and it met again in Rome
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(1906), The Hague (1907), Zermatt (1910), Manchester
(1911), and Strasbourg (1922). General assemblies of ISA
were held jointly with the meetings of the permanent com-
mission in The Hague (Fig. 3), Manchester, and Strasbourg.
The ISA convention had expired during World War I in
1916 and was not extended. Many seismic stations world-
wide stopped operating (Schweitzer and Lee, 2003) because
the staff had to participate in the war, and the international
cooperation in seismology largely broke down. After World
War I, international scientific cooperation was reorganized
in a framework devised by the winning powers, with the In-
ternational Union of Geodesy and Geophysics (IUGG) be-
ing founded in 1919, at the General Assembly of the In-
ternational Research Council. In April 1922, the Interna-
tional Seismological Association was officially dissolved by
the Strasbourg General Assembly (de Kovesligethy, 1922;
Rothé, 1981). From this meeting, the delegates directly trav-
eled to the First IUGG General Assembly in Rome, in May
1922, where the Seismology Section was formed as part of
the IUGG.

3 1922: the International Association of Seismology
and Physics of the Earth’s Interior (IASPEI) as part
of IUGG

The Seismology Section of the IUGG continued working in
the spirit of ISA and changed its name to the International
Association of Seismology at the Fourth IUGG General As-
sembly, in Stockholm, in 1930. Later, during the Ninth [UGG
General Assembly in Brussels, in 1951, the association again
changed its name to the International Association of Seismol-
ogy and Physics of the Earth’s Interior ASPEI). For detailed
accounts of the organizational history of IASPEI, see Hodg-
son (1967), Rothé (1981), and Adams (2002).

For about 50 years, the official Bureau of the Association
was located in the now French town of Strasbourg, as the
Central Bureau of ISA had been before, where the Secre-
taries General Edmond Rothé (1873-1942) and his son Jean-
Pierre Rothé (1906-1991) edited and published the Publi-
cations du Bureau Central Séismologique International as
Série A, Travaux Scientifiques (1924—1968), and as Série B,
Monographies (1924-1937), as well as the Proceedings and
Reports from the assemblies (Comptes Rendus). In addition,
the Bureau in Strasbourg also continued to publish prelim-
inary seismic bulletins and earthquake locations. However,
in 1922, the compilation of the final global seismic bulletin
was ceded by the association to Herbert H. Turner (1861-
1930) in Oxford, who had already published the Bulletin of
the British Association of the Advancement of Science, Seis-
mology Committee for the years 1913—-1917, which was a
continuation of John Milne’s Shide Circulars (1899-1912)
(for more details see Schweitzer and Lee, 2003). The IASPEI
bulletin for the years 1918—-1963 was edited and published as
the International Seismological Summary (ISS) in the UK
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(Stoneley, 1970). However, during and after World War II,
a period of decline for international cooperation in seismol-
ogy occurred (as during and after World War I): again, many
seismic stations had to interrupt their operation and seismic
monitoring became quite fragmentary.

As successor to the ISS, the International Seismological
Centre (ISC) was set up with the help of UNESCO in 1964 to
produce the global Bulletin of the International Seismologi-
cal Centre. The ISC is no longer a formal part of IASPEI,
but it operates under the umbrella of IASPEI and has al-
ways sustained very close scientific links with IASPEI, as
demonstrated by the ISC Governing Council having its meet-
ings during the biannual IASPEI assemblies. Summaries of
the ISC activities can be found in the yearly reports of the
ISC Director (http://www.isc.ac.uk/docs/dirreport/, last ac-
cess: 22 January 2019).

4 Some scientific achievements by IASPEI during
the last 100 years

After recognizing the need for international cooperation in
seismology, many scientific achievements have been con-
nected with IASPEI and its forerunners. Of course, most sci-
entific discoveries are related to individual scientists, but the
association provided seismologists and geophysicists a fo-
rum to meet regularly and exchange ideas, and to present and
discuss their findings. However, some of these achievements
are directly connected with the work within the association
or were later adopted by the association and became thereby
international standards.

During the last nine decades, the association had differ-
ent commissions and working groups which played an un-
surpassed role in unifying seismological observations; e.g.,
naming seismic phases, defining measurement procedures,
testing seismic instruments, defining standard formats for
data exchange, collecting and distributing seismological soft-
ware, improving the network of seismic stations, producing
reference Earth models, and publishing scientific results.

During the first decades of the last century, the princi-
pal layered structure of the Earth with a crust, mantle, and
core had been revealed by different seismologists. However,
Turner’s discovery of seismic events with hypocenters lo-
cated deep in the upper mantle was only possible with the
help of globally distributed seismic stations and the collec-
tion of seismic observations by the ISS and can be counted
as a direct result of association activities. Over subsequent
decades, several contributions during association assemblies
and in their publications by different authors were related to
the problem of understanding deep focus events.

The data collection of the association during the late
1920s and early 1930s provided a source for Inge Lehmann’s
(1888-1993) early travel-time table studies. The highlight of
these studies, partly supported by a grant of the association,
was the publication of an article in the Travaux Scientifiques
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Figure 3. Participants of the First General Assembly of the International Seismological Association in The Hague, the Netherlands, 21-25
September 1907. Courtesy of the German GeoForschungsZentrum (GFZ, German Research Centre for Geosciences), Potsdam.

with one of the shortest titles ever: P’. In this paper, Inge

Lehmann proposed the existence of an inner core of the Earth

(Lehmann, 1936). In the same year, during the Sixth IUGG

General Assembly in Edinburgh, Inge Lehmann became the
s first female member of the IASPEI Executive Committee.

In general, seismic travel-time tables and seismic-phase
identification have long been a major topic of interest for
TASPEL IASPEI published several travel-time tables for dif-
ferent seismic phases from different authors and founded,

10 during the Fifth IUGG General Assembly in Lisbon (1933),
a commission for the publication of new seismic travel-time
tables. Mostly derived from the data collection at the ISS,
the result of this international effort was the Jeffreys—Bullen
tables published in its final version in 1940 (Jeffreys and

15 Bullen, 1940). These seismic travel-time tables became the
primary basis for seismic event locations worldwide and
were used at the ISS/ISC until 2008.

The relationship between ISS/ISC and IASPEI can be de-
scribed as symbiotic. Based on the data collections in the

20 seismic bulletins, scientists investigated the internal struc-
ture of the Earth and ISS/ISC staff were and are active in the
TASPEI Commission of Seismological Observation and In-
terpretation and in promoting the standardization of routine
analysis at the seismological observatories to produce better

25 seismic bulletins such as the International Seismic Bulletin
Format (ISF), The IASPEI Standard Seismic Phase List, and
The new IASPEI standards for determining magnitudes from
digital data and their relation to classical magnitudes, which
are all part of the IASPEI New Manual of the Seismological

s Observatory Practice (NMSOP-2) (Bormann, 2012). This
manual is the latest issue of a series of IASPEI-supported

www.hist-geo-space-sci.net/10/1/2019/

publications, which started in the 1950s as a tool to improve
and standardize seismological analysis practice and knowl-
edge worldwide.

Without this cooperation, the great achievements in un-
derstanding the dynamics, structure, and history of the solid
Earth would not have been possible: all modern global stan-
dard Earth models and numerous regional models are based
on data collected at the ISC and were often initiated by
TASPEI working groups such as the Preliminary Reference
Earth Model (PREM) (Dziewonski and Anderson, 1981) and
the seismic travel-time models IASPEI91 (Kennett and Eng-
dahl, 1991), SP6 (Morelli and Dziewonski, 1993) and AK135
(Kennett et al., 1995). Since 2008, AK135 has been the stan-
dard travel-time table for locating seismic events at the ISC.

The scientific interests of the association were not only fo-
cused on seismological topics, but on all questions related
to structure and physical properties within the Earth. Conse-
quently, during the Ninth IUGG General Assembly in Brus-
sels (1951), the association changed its name to the current
TIASPEI and added to its fields of interest tectonophysics,
geothermy, radioactivity, petrophysics, geodynamics, elas-
ticity, and plasticity. A new Commission of Physics of the
Earth’s Interior (Commission de Physique de I’Intérieur de
la Terre, today the IASPEI Commission on Earth Struc-
ture and Geodynamics) was formed and later IASPEI be-
came involved in many international projects with designated
working groups and sessions during general and scientific
assemblies such as the international Upper Mantle Project
(1964-1970), the Geodynamics Project (1970-1979), and
the still ongoing International Lithosphere Program (ILP)
(since 1980).
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The now ~ 50-year-old modern understanding of plate
tectonics with its principal plate boundary system of sub-
duction zones, transform faults, and spreading ridges would
not have been possible without high-quality earthquake loca-
tions, stress distributions along plate boundaries derived from
seismicity studies, and detailed understanding of earthquake
source mechanisms. All these questions and concepts were
discussed extensively during many TASPEI assemblies and
these topics benefited directly from the international cooper-
ation organized by IASPEI (e.g., in the IASPEI Commission
on Tectonophysics and Crustal Structure). The same is true
for most of the modern 3D tomographic models of seismic
velocities in the Earth’s mantle, which are based on globally
collected travel-time and waveform observations from many
international networks of seismometers. These models pro-
vide the foundations for modeling convection of material and
thermal evolution within the Earth.

5 The societal impact of IASPEI-promoted research

All the above-mentioned research topics have as a common
goal a better understanding of structure and dynamics of
our planet, in its past, present, and future. The most dra-
matic evidence that the solid Earth is dynamic and in perma-
nent change is earthquakes, volcanic eruptions, and tsunamis.
These ground movements and dynamic processes are of ba-
sic scientific interest, but they also can have dramatic conse-
quences for life on Earth. Earthquakes have caused millions
of casualties during the last 100 years and IASPEI has a ma-
jor responsibility to help mitigate the social impact and risk
of earthquakes, tsunamis, and volcanoes by contributing its
globally collected seismological knowledge.

To understand the seismic hazard of specific regions, seis-
mologists in IASPEI and its regional commissions are work-
ing on the compilation of earthquake catalogues, which must
be as complete as possible, with highly accurate earthquake
locations and magnitude estimates. For such studies the best
background material is the instrumentally observed seismic
event catalogues, compiled in the name or under the umbrella
of IASPEI during the last ~ 100 years. Since this is a rel-
atively short time period for understanding long-term haz-
ard, special working groups within IASPEI are working on
the extension of earthquake catalogues to the past by study-
ing historical sources and/or geological data. Other input to
seismic hazard comes from studies of seismotectonics and
the current stress field in the Earth’s crust based on accu-
rate earthquake source parameters. In particular the physical
processes in seismic sources are studied in the IASPEI Com-
mission on Earthquake Source Mechanics and the TASPEI
Commission on Earthquake Generation Process — Physics,
Modelling, and Monitoring for Forecast.

In contrast to other natural hazards, earthquakes and
tsunamis can cause damage and loss of lives at large dis-
tances from the actual source due to wave propagation. Seis-
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mic (and tsunami) wave propagation and their effects have al-
ways been topics of IASPEI commissions or working groups.
It is a long tradition in IASPEI to organize special symposia
after large earthquake catastrophes or other important seis-
mic events. In the earthquake hazard arena, close coopera-
tion with the earthquake engineering community is essen-
tial, where members of the JASPEI Commission on Earth-
quake Hazard, Risk, and Strong Ground Motion contribute
with physical knowledge about seismic wave propagation in
soil and buildings and probabilistic assessments of the fre-
quency of certain levels of shaking exposure to help mitigate
seismic risk by informed engineering.

The first nuclear weapon test in the desert of New Mexico
on 16 July 1945 was recorded by seismic stations (Guten-
berg, 1946), introducing a new role for seismological mon-
itoring. The political need for monitoring global nuclear
weapon tests helped the international seismological com-
munity to develop new seismic instrumentations, to request
funding for basic seismological research and cooperation,
and to install new seismic stations and networks. IASPEI has
always been very active in collecting information to obtain
very accurately located seismic events. This information has
been very helpful in testing location algorithms, travel-time
models, and in calibrating the International Monitoring Sys-
tem of the Comprehensive Nuclear-Test-Ban Treaty Organi-
zation (CTBTO), which has been operational during the last
two decades. In this way, IASPEI and its members directly
contribute to making the Earth a safer place in which to live.

6 IASPEI: regional commissions and the
International Federation of Digital Seismograph
Networks (FDSN)

In addition to IASPET’s global research activities, it became
clear that fostering enhanced regional cooperation and coor-
dination is also needed for both research and hazard applica-
tions. As a first step, IASPEI founded in 1951 the Commis-
sion pour I’etude des problemes seismologiques Européens
(Commission to study European Seismological Problems),
which became the nucleus for the well-established European
Seismological Commission (ESC). It is worth noting that this
commission was for decades one of the few organizations
keeping contact and data exchange open between countries
in the politically divided Europe after World War II. Later,
more regional commissions were founded: in 1996 the Asian
Seismological Commission (ASC), in 2011 the African Seis-
mological Commission (AfSC), and in 2013 the Latin Amer-
ican and Caribbean Seismological Commission (LACSC).
These regional commissions, with their biannual general as-
semblies, play today an important role in IASPEI activities.
During its early years, the association played a steady role
in testing seismic instruments and promoting the installation
of seismic stations. However, during the last few decades
many high-quality seismic instruments were developed and
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today the quality of seismic recordings depends much less on
instrumentation and more on local site and installation condi-
tions. In parallel, many new national and international seis-
mic networks have been established and are recording dig-
ital seismic signals of high quality, which are often accessi-
ble by seismologists in near-real time. To coordinate network
planning and to develop standards in digital data quality, ex-
change, and archiving, the International Federation of Digital
Seismograph Networks (FDSN) was founded in 1986 during
the XX ESC General Assembly (in Kiel, Germany) and ac-
quired the status of an IASPEI commission.

7 Future of IASPEI

The future of IASPEI is of course dependent on continuation
of international funding and voluntary support of its mem-
bers, the international seismological community. These fac-
tors are closely related to the general social and economic
developments in the different member countries and in terms
of how much (international) seismological research can con-
tribute to an improved understanding of the dynamic pro-
cesses in the Earth.

In any case, IASPEI will continue to have a key function in
coordinating international cooperation for the seismic mon-
itoring of planet Earth, investigating internal structure, and
contributing to the mitigation of earthquake risk. An impor-
tant aspect of IASPEI activities is that IASPEI assemblies
have been organized on different continents and in differ-
ent countries. This enables different countries and regions
to engage with TASPEI and provides opportunities for their
researchers to participate in the assemblies and to become
acquainted with the global community. The IASPEI regional
commissions have a similar function for the different regions.
This activity will stay as an important contribution to inter-
national scientific cooperation across political and cultural
differences.

TASPEI will continue to be the global forum for the defini-
tion of all types of standards related to analysis and interpre-
tation of seismic data. After adopting such standards, I[ASPEI
remains committed to its international educational mission to
promote and ascertain their application, e.g., by the IASPEI
Commission on Education and Outreach.

TASPEL is represented and participates in many IUGG ac-
tivities (e.g., the Union Commissions Mathematical Geo-
physics and Study of the Earth’s Deep Interior), Inter-
Association Commissions (e.g., International Heat Flow
Commission, International Ocean Network, Tsunami Com-
mission, Commission on Volcano Seismology), and work-
ing groups (e.g., Electromagnetic Studies of Earthquakes and
Volcanoes, Seismogeodesy). This results in joint scientific
assemblies with other IUGG associations (e.g., in 2003 with
TIAGA, in 2013 with IAHS and IAPSO, and in 2017 with
IAG) and topic-specific symposia during its assemblies. By
this effort, IASPEI supports its affiliated members in their

www.hist-geo-space-sci.net/10/1/2019/

interests for exciting, but often very challenging, interdisci-
plinary research.
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