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Bibliometrics

Bibliometrics is the use of statistical methods to
analyze books, articles and other publications,
developed at the begining of 20th century.
Bibliometriclaws try to formulate statistical data
distributions of publications mathematically.

The frequency distribution of productivity of
authors, journals, institutions or citations always
has a small core of most productive and a long tail
of less productive ones.
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SCIENTOMETRICS

Scientometrics is a subfield of bibliometrics. It is a
method of quantitative research of development
of science as an information process. Subjects of
research are individual scientific documents,
citations, authors, institutions, journals, etc.

Basic postulate is that the only credible indicators
for scientific contribution of a scientist by his
colleagues are: large number of citations, citation
context analysis and the occurrence of eponym —
term containing the name of a scientist.
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Citation sources for research

Citations are the best source of information about the
links between scientific documents that show the flow
of information through the corpus of science, but
citation indexes are necessary for that.

Eugene Garfield created the first citation index in 1964
— Science Citation Index.

Bibliographic databases that cover citations:

Web of Science (1900-) ~ 60.000.000 records from ~ 25.000 journals
Scopus (1996-)~ 60.000.000 records from ~ 25.000 journals, books ...
Academic search engines that cover citations:

Google Scholar (launched 2004) ~ 390.000.000 records

Microsoft Academic (launched 2016)~ 240.000.000 records
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Milankovic in scientometrics literature

Werner Marx et al. (2017) searched for the most cited
items on climate change in Web of Science 1980-2014
and found 222.060 articles with 10.932.050 citations, of
which 239.887 (2,2%) citations were for works published
before 1971. Only 226 of those old publications (0,09%)
were cited more than 100 times.

,Canon of Insolation” by Milankovic¢ was cited 353
times, and was on 13th place on the citedness rank list.

Authors concluded that first 35 publications on the list
were cornerstones of modern science about the climate.
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Marx, W., Haunschild, R., Thor, A., Bornmann, L., 2017, Which early works are cited
most frequently in climate change research literature? A bibliometric approach
based on Reference Publication Year Spectroscopy. Scientometrics, 110, pp. 335—-353
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Milankovic in scientometrics literature

John Levin (2017) used Milankovic¢ as an example
of how translation to English of his ,,Kanon” in
1969 enhanced the potential for dissemination of
his ideas, since English became , lingua franca“ in
science after 1970 s.

Tony van Raan (2004) used his works that get more
and more citations over time as an example of
»sleeping beauties” in science, since only works of
fundamental significance for the development of
science have increasing number of citations a
century after been published.
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Eugene Garfield's HistCite

E. Garfield, founder of N P pTT——
Science Citation Index and  for s omene

one of the founders of e
scientometrics, created vty output | Document Type | Language | Insturion | Instttion v

and used HistCite software .« w0 o o
to analyze citations in SCI T 1=
1900-2010. He chosed 178 e 1
highly cited important I N
natural science authors i EE | N
B . e e e
science (until 1950’s), and 12 RESPONSE 25 279 1010
Milankovi¢ was one of = T
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Milankovi¢'s citations research in
Serbia

Sociologist Vojin Mili¢ found that in SCI 1965-
1989 Milankovi¢ was the most cited Serbian
author.

Astronomer Milan Dimitrijevi¢ found that in SCI
1945-2000 Milankovic was the most cited
Serbian astronomer.

Bibliography of articles citing Milankovi¢ in SCI
1945-2006 was published in the book 8 of his
Selected Works.
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Milankovic in databases WoS and Scopus

Search for citations of Milankovic s works and
of records with his name in title, abstract and
key words was performed for all available years.

There is clear trend of growing number of
citations and mentioning of his name in both
databases. That is characteristic only for works
of fundamental importance, usual trend is
declining after a peak in 5-10 years.
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Citations, key words and title words
in WoS and Scopus 1941-2019
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Distribution of citing articles according to
research areas in Scopus
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WoS 1996-2019

There were 2730 authors from 70 countries citing Milankovic.

98% articles were in English, 1% in French and a few in Russian,
German and Chinese languages.

The distribution between journals show the multidisciplinary
use of his results.
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Profile of Milutin Milankovic¢in Google Scholar

&« ¢ @ © & https://scholar.google.com/citations?hl=en&user=86: s+¢ & w7 | | Q search

= Google Scholar

Milutin Milankovic

Belgrade
Verified email at milutinmilankovic.rs

climatology astronomy geophysics

TITLE CITED BY YEAR

Kanon der Erdbestrahlung und seine Anwendung auf das 956 1941

Eiszeitenproblem
MK Milankovitch
Royal Serbian Academy Special Publication 133, 1-633

Mathematische klimalehre und astronomische theorie der 624 1930

klimaschwankungen
M Milankovitch
Handbuch der Klimatologie 1

Canon of insolation and the iceage problem 608 1941
MM Milankovitch
Koniglich Serbische Akademice Beograd Special Publication 132

Théorie mathematique des phénoménes thermiques produits par la 404 1920

radiation solaire
M Milankovitch
Paris
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Results from used databases until the
end of year 2019

Database No. No. articles | No. No. articles
citations with articles with

keywords |with title |citationsand

words keywords
Web of Science 1317 1458 255 242
1920-2019
Scopus 1996-2019 1426 1756 352 308

Google Scholar 2444 29768 1021 -

Microsoft 440 1996 398 -
Academic
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Discussion

According to praxis of citation in scientific literature it is
expected that number of citations would be bigger or
equal to number of keywords, but it is less in all four
databases.

Less than 10% of records in WoS and Scopus contain
both citations to Milankovic's works and key word or
title containing his name.

Number of mentioning Milankovic is nearly twice bigger
than number of citing articles or number of articles with
his name in title or key words, and is growing.

This result indicates that his name became an eponym.
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Eponyms in science

Eponyms are scientific terms formed after a person — scientist
or inventor who was the first to discover or to communicate to
others some invention, theory, discovery etc. In literature, they
serve as implicit citations. True eponim is achieved when:

- The event (metod, rule, law etc.) is commonly called by its
discoverer's name

- ltisincluded in the indexes of standard texts in the field

- Itis used as a heading in texts

- The event is implicitly cited by the use of eponym.

Robert Merton stated that eponymy is an important mechanism
of recognizing scientific contribution.

Creation of eponyms is a part of stimulation system for science
development, since it gives great and long-lasting moral reward
to scientists by their peers.
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Eponyms in astronomy

First eponyms in astronomy appeared in 1651 when
Ricolli published in AlImagestum novum a map of the
Moon whose features were labeled with names of
famous astronomers. This praxis continues, and is
present in many sciences.

Named after Milankovi¢ are one lunar crater and one

crater on Mars, asteroid 1605 and Milutin Milankovic
Medal of the European Geosciences Union.
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Eponyms and citation

When a scientist's name becomes an eponym it
influences the number of his citation, since it became
part of the scientific language. This phenomenon is
called “obliteration by incorporation” (R. Merton)

In his essay about eponyms as a route to immortality,
Eugene Garfield wrote:

“That kind of uncitedness happens to those whose work
has become so well known (and presumably been
previously so heavily cited) that one finds it at first
tedious, then unnecessary, and finally actually gauche to
cite such man at all”.
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Milankovic in databases WoS and Scopus 1992-2019

In WoS there are 55% records mentioning
Milankovi¢ without citing his works.

In Scopus there are 25% records mentioning
Milankovi¢ without citing his works.

The growing trend of mentioning his name
without citation is present in both databases.

It is clear evidence that his works had been
obliterated by incorporation and become an
eponym.
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Milutin Milankovitch

Serbian mathematician and geophysicist
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Milutin Milankovitch, Milankovitch also spelled
Milankovié or Milankovich, (born May 28, 1879, Dalj,
Austria-Hungary [now in Croatia]—died December 12,

1958, Belgrade, Yugoslavia [now in Serbia]), Serbian
ce ©a encyclopedia.com B 9%

@ Springer Link

> Science > Dictionaries thesauruses pictures and press releases > Milankovic (Milankovitch), Milutin
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Milankovic (Milankovitch), Milutin

Milankovitch, Milutin (1879-1958), and milankovitch

theory % CENGAGE Views 1,645406 Updated Oct 9 2020

MILANKOVI¢
(MILANKOVITCH), MILUTIN

(b. Dalj, Austria-Hungary [now
Croatia], 28 May 1879; d.
Belgrade, Yugoslavia, 12
December 1958)

of orbital control of terrestrial insolation and

celestial mechanics,
mathematical physics, climatology, geophysics, civil engineering,
history of science.

//en.wikipedia.org/wiki/Milutin_Milankovi¢

Milutin Milankovi¢

From Wikipedia, the free encyclopedia

Milutin Milankovié (Serbian Cyrillic: MunyTuH Munankosuh [milltin mila:nkovitg], sometimes
anglicised as Milankovitch; 28 May 1879 — 12 December 1958) was a Serbian mathematician,
astronomer, climatologist, geophysicist, civil engineer and popularizer of science.

Milankovi¢ gave two fundamental contributions to global science. The first contribution is the "Canon :
of the Earth's Insolation”, which characterizes the climates of all the planets of the Solar system. The
second contribution is the explanation of Earth's long-term climate changes caused by changes in

the position of the Earth in comparison to the Sun, now known as Milankovitch cycles. This explained
the ice ages occurring in the geological past of the Earth, as well as the climate changes on the Eartl
which can be expected in the future.

He founded planetary climatology by calculating temperatures of the upper layers of the Earth's
atmosphere as well as the temperature conditions on planets of the inner Solar system, Mercury,
Venus, Mars, and the Moon, as well as the depth of the atmosphere of the outer planets. He
demonstrated the interrelatedness of celestial mechanics and the Earth sciences, and enabled
consistent transition from celestial mechanics to the Earth sciences and transformation of descriptive|
sciences into exact ones.
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1.2.2 Planet's insolation

1.2 3 Orbital variations and ice age cycles
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» Katrin Melssnar, German &nd Australian physical ozeanographer and cimate stientist, director of the Climate Change Research Cantre at
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Oxford English Dictionary 2019

Milankovitch | Definition of M1 X s
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Home > UK English > Milankovitch
WORD OF THE DAY

ratted @
Milankovitch 000 ey

(also Milankovic, Milankovich) ADJECTIVE
Pronunciation (?) /mr’lankavitf/

Meaning of Milankovitch in English:

NOUN

Meteorology
Attributive and in the genitive. Designating theories and
concepts arising from Milankovitch's study of the earth's
climate; "Milankovitch cycle" noun any of three cyclic
variations in the orbit of the earth around the sun
(involving respectively the eccentricity of the orbit, the Phrases Are Now Used In English
obliquity of the earth's axis, and the precession of the
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Milankovi¢ on NASA website

GLOBAL CLIMATE CHANGE

5200 Vital Signs of the Planet ; FACTS ARTICLES SOLUTIONS EXPLORE RESOURCES NASA SCIENCE

FEATURES | February 27, 2020

Milankovitch (Orbital) Cycles and Their Role in
Earth's Climate

By Alan Buis,
NASA's Jet Propulsion Laboratory

Orbital Cycles

Ew

MiLuTin MILANKOVITCH (1879-1958)

by Steve Graham « March 24, 2000 ‘Miankoviren

Changes in
DEDICATED HIS Eccentricity

CAREER TO

The Serbian

astrophysicist Milutin | DEVELOPING A > .

Milankovitch is best MATHEMATICAL Axial Precession
known for developing | THEORY OF

one of the most CLIMATE.

Our lives literally revolve around cycles: series of events that are repeated
regularly in the same order. There are hundreds of different types of cycles in
our world and in the universe. Some are natural, such as the change of the
seasons, annual animal migrations or the circadian rhythms that govern our
sleep patterns. Others are human-produced, like growing and harvesting
crops, musical rhythms or economic cycles.

4
Cycles also play key roles in Earth’s short-term weather and long-term climate.

A century ago, Serbian scientist Milutin Milankovitch hypothesized the long-
term, collective effects of changes in Earth’s position relative to the Sun are a

s | signiﬁtan( theories | on the Shoulders of
relating Earth motions Giants

andlong-term climate | vy i Milankovitch
| change. Born in 1879 t

in the rural village of
Dalj (then part of the Austro-Hungarian
Empire, today located in Croatia), Milankovitch
attended the Vienna Institute of Technology

7,/ ) Chln‘ges‘ in
Obliquity

@ NASA Climate Change @

Earth's Milankovitch (Orbital) Cycles

Small cyclical variations in Earth's orbit, wobble and axial tilt play key roles in influencing Earth's climate o\
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