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> Motivation for Collecting National HPC Publications

1. Know our HPC users

 Scientific Disciplines

 Universities

 Industry

 ”Regionerne” / Hospitals

 Collaboration patterns

2. World-Class Research

 In top10% most cited

 Field-Weighted Citataion
Impact (FWCI)

 Top10% Journals by SNIP

 Journal Impact Factor (JIF)

 Open Access

 Sustainability and 
Development Goals (SDG) 
from UN

3. Outreach

 Inspiration for new users

 Display scientific output 
from the HPC investment

 Global interaction

 Advantage: Publications 
that made use of HPC
was substantially above 
the world average FWCI
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> Measure of Science from National HPC

Count &
Metrics

2015-2019

835

412

Credit: Azote Images for Stockholm Resilience Centre
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2015-2017    2015-2018   2015-2019

290

576

Published
Open Access

61%

68%
International 
Collaboration

In top 10% Most 
Cited Worldwide

40%

Count of Publications 835

> Highlights from National DK-HPC

1

1,17

1,81

Global

OECD

Denmark

HPC

OECD

Field-Weighted Citation Impact

DK-HPC

DK

Global

44%

Contribution to SDGs

3,74
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2015-2019
National HPC

• Knowledge Exchange

• 110 Countries

• >3500 Research Units 
> 500 Institutions 

• 68% International 
Collaboration

> #Publications 

SciVal Data, Dorte Drongstrup, SDU 
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> Puplication Level and HPC Facilities

A. Total 
N=835

B. COMPUTEROME
N= 537

C. ABACUS2.0
N= 296

D. KAC
N= 2



S05-11-2020 7

AUAAUSDURUC

KUITUDTUCBS

> Disciplins from Universities 
that used National HPC
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> Topic Prominence Clusters 2015-2019

SciVal Data, Dorte Drongstrup, SDU 
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> Largest Topic Prominence Clusters 
using National HPC

TOPIC CLUSTER (TC)

TC 

NUMBER N FWCI

WORLDWIDE 

PROMINENCE 

PERCENTILE

ANTI-BACTERIAL AGENTS; INFECTION; METHICILLIN-RESISTANT 

STAPHYLOCOCCUS AUREUS

TC.16 41 3.33 98.260

QUANTUM CHEMISTRY; DENSITY FUNCTIONAL THEORY; 

MOLECULAR ORBITALS

TC.145 35 1.11 91.365

DNA METHYLATION; EPIGENOMICS; NEOPLASMS TC.478 23 2.59 91.968

DECAY; QUARKS; NEUTRINOS TC.6 22 3.32 98.394

T-LYMPHOCYTES; NEOPLASMS; IMMUNOTHERAPY TC.12 20 6.11 99.665

MICRORNAS; LONG UNTRANSLATED RNA; NEOPLASMS TC.219 19 1.23 99.398

PLASMONS; METAMATERIALS; SURFACE PLASMON RESONANCE TC.47 18 3.35 99.531

BIRDS; NESTS; SEABIRDS TC.41 17 1.69 89.759

PROTEINS; MOLECULAR DYNAMICS SIMULATION; MOLECULAR 

DYNAMICS

TC.108 16 1.86 94.846

GENOME; NEOPLASMS; GENES TC.436 16 2.41 94.043

SALMONELLA; ESCHERICHIA COLI; LISTERIA MONOCYTOGENES TC.40 16 2.51 93.641

"Topic prominence" can be 
calculated from the number 
of citations, citescore and 
"views" in Scopus. 

TC, Topic Cluser

Hot topics: Ten of the largest TCs are in the 
top10% topic prominence percentile! 

SciVal Data, Dorte Drongstrup, SDU 
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> Examples of Mashine Learning using DK-HPC
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> Examples from Social Sciences & Humanities

Archaeology:
Rock carvings
in the field

Milstreu, G. and Prøhl, H. (eds.) (2020) 
Documentation and Registration of Rock Art 
in Tanum World Heritage No. 4. 
Tanumshede: Tanums Hällristningsmuseum 
Underslös, Scandinavian Society for 
Prehistoric Art.

Archaeology:
Prehistoric art

Explore More using our search function:
https://vidensportal.deic.dk/en/HPC/literature/search

Brügger, N. et al. (2019) Establishing a corpus of the 
archived web: the case of the Danish web from 2005 to 
2015. In The historical web and digital humanities. The 
case of national web domains, ISBN 978-1-138-29431-8

NEW!

NEW!

https://vidensportal.deic.dk/en/HPC/literature/search


S05-11-2020 12

1. Know our National HPC users

 Scientific Disciplines

 Global collaboration

 Universities

 Industry

 ”Regionerne” / Hospitals

0

50

100

150

200
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450

KU DTU SDU AU ITU RUC AAU CBS

With National
Collaboration

Only this University
from DK

387

266

292

92

4 129 2

> Collaboration Patterns: Academia

Total, N=835

Authorship
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> Collaboration with Industry Plateaued

A total of 332 (40%) of the 835 publications 
included Industry and ”Sektorforskning” (SF) 

27 %60 %

13 %

SF, ”Sektorforskning” such as Hospitals, Statens Serum Institut, 
Kræftens bekæmpelse, Fødevarestyrelsen m.m.
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> Collaboration with Industry
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> DK-HPC to Regional Hospitals

> 10-Fold Increase 2015 to 2019

Nor
5,5%

14,6%

17,0%

53,2%

9,7%

How many incl. hospitals?

n=225
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Total for Hospitals

Hovedstaden

Syddanmark

Sjælland

Midtjylland

Nordjylland

If a publication has 
authors from several 
hospitals, then each of 
these hospitals would 
get one credit for the 
publication. 
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> DK-HPC and Regional Hospitals 

1. Know our National HPC users

 Scientific Disciplines

 Global collaboration

 Universities 

 Industry

 ”Regionerne” / Hospitals

Regional Hospitals also access DK-HPC on their own (NoDKUni)

If a publication has authors from several 
universities, then each of these universities 
would get one credit for the publication. 

133

40
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23

26
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1

1

1

1

60

9

4
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> Impact - FWCI

2. World-Class Research

 Field-Weighted Citataion
Impact (FWCI)

 Advantage: Publications 
that made use of HPC
was substantially above 
the world average FWCI

DK-HPC

DK-All

Global

2015-2019

(Scopus)

0,45

1,46

3,85

2,54

2,20

1,89

Humanities

Social Sciences

Natural Sciences

Medical Sciences

Agricultural
Sciences

Engineering and
Technologies

HPC Denmark OECD
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> Impact - Visibility

DK-HPC

Denmark: 22%

2. World-Class Research

 40% in top10% most cited

 In Top10% Journals by SNIP

 High Journal Impact Factor 
(JIF)

 Advantage: Publications 
that made use of HPC
was substantially above 
the average values for DK

Share of 2015-2019
Publications in top 10% 
most cited worldwide

Publications in top 
10% Journals by SNIP

Journal Impact Factor
JIF > 10

Denmark: 23%

HPC HPC

HPC

New England Journal of Medicine 2 70,67

Nature Reviews Drug Discovery 1 57

Nature Biotechnology 1 41,667

Nature Reviews Genetics 1 40,282

Nature 13 40,137

Science 5 37,205

Cell 6 30,41

Nature Genetics 11 27,959

Cancer Cell 1 27,407

Nature Methods 2 25,062

Journal (Top10 highest JIF)                      #           JIF

5% in Top10
12% 10<JIF<25
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> Open Access

A total 
of 61%

Life Science publish OA 

……..and is also the largest 
scientific area that does 
NOT publish OA!

Part of publications 
N=805 of 835 in Scopus

Scientific Field
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National Supercomputing in DK 2015 to 2019, 
and UN’s 17 SDG’s

 How to test this?

 Display scientific output 

 Some publications that made use of HPC
were feeding into the global agenda

Global challenges formulated in the UN’s 17 
Sustainable Development Goals
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> UN Sustainability Development Goals
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In total, we matched 
353 publications 

to a SDG goal

N=805 of 835 in Scopus
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> SDG3 Match to DK-HPC Publications

Diseases, 
Genome sequencing 

& Epigenetics

CANCER

DISEASE PROGRESSION PATTERNS

OBESITY

DIABETES

LEUKEMIA

MALARIA

TUBERCULOSIS

RHEUMATOID ARTHRITIS

CARDIOVASCULAR DISEASE

LIVER DISEASE

CORONARY HEART DISEASE
! Nb Not Corona virus

CORONARY ATERY DISEASE
! Nb Not Corona virus

GUT

MICROBIOME

ASTHMA

INFECTIONS

AUTISM

ADHD SCHIZOPHRENIA

DEPRESSION

LUPUS

ENDOMETRIOSIS

PRETERM BIRTH

BIPOLAR DISORDER

AGING

PARKINSON

PTSD

THROMBOSIS

INFLAMMATION
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> SDG Search Queries

Jayabalasingham, B. et al. (2019) Identifying research supporting 
the United Nations Sustainable Development Goals, Mendeley
Data (1 ed.). Scopus search queries developed by Elsevier, 
DOI: 10.17632/87txkw7khs.1

Armitage, C. S. et al. (2020) Mapping scholarly publications related to the Sustainable Development Goals: 
Do independent bibliometric approaches get the same results? Quantitative Science Studies. Advance
Publication. DOI: 10.1162/qss_a_00071

“Too premature to trust commercial SDG-analyses for anything 
other than exploratory purposes at this stage in their development”. 

Used in this study:

805

30

Scopus Not Scopus
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> Other SDG Search Candidates

No 
SDG 
Hit
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April 2020

28. april 2020

What About 
the Climate?
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> DK-HPC & SDGs: Climate / Energy (<2%)

Host genetics and the 
rumen microbiome 
jointly associate with 
methane emissions in 
dairy cows
Difford G.F. et al. (2018)
DOI: 10.1371/journal.pgen.1007580.

3.95
Meta-genomic analysis of toilet waste 
from long distance flights; A step 
towards global surveillance of infectious 
diseases and antimicrobial resistance. 
Petersen T.N. et al. (2015)
DOI: 10.1038/srep11444. 1.26

Toward energy autonomy in 
heterogeneous modular 
plant-inspired robots 
through artificial evolution
Veenstra F. et al. (2017) 
DOI: 10.3389/frobt.2017.00043.

A testing procedure for wind 
turbine generators based on 
the power grid statistical model
Farajzadeh S. et al. (2018)
DOI: 10.1016/j.renene.2017.03.073.

ND

0.37

Contamination of the Arctic 
reflected in microbial meta-
genomes from the Greenland
ice sheet 
Hauptmann A.L. et al. (2017)
DOI: 10.1088/1748-9326/aa7445.

Upstream freshwater and 
terrestrial sources are 
differentially reflected in 
the bacterial community 
structure along a small 
Arctic river and its estuary
Hauptmann A.L. et al. (2016)
DOI: 10.3389/fmicb.2016.01474.

Process-Oriented
Modeling of a High
Arctic Tundra Eco-
system: Long-Term 
Carbon Budget & 
Ecosystem Respon-
ses to Interannual
Variations 
of Climate

Zhang W. et al. (2018)
DOI: 10.1002/2017JG003956

FWCI

1.31

1.17

1.19

N=805 in Scopus

Slowdown of the 
Walker circulation 
at solar cycle 
maximum
Misios S. et al. (2019) 
DOI: 10.1073/
pnas.1815060116.

?
1.15

Climate Sensitivity Controls 
Uncertainty in Future 
Terrestrial Carbon Sink
Schurgers G. et al. (2018)
DOI: 10.1029/2018GL077528.

Drivers of dissolved organic
carbon export in a subarctic
catchment: Importance of
microbial decomposition, 
sorption-desorption, peatland 
and lateral flow
Tang J. et al. (2018)
DOI: 10.1016/j.scitotenv.2017.11.252.

1.16
0.64
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> No SDGs matched and yet some hits………

• Farajzadehbibalan, S. et al. (2017) Statistical modeling of the power 
grid from a wind farm standpoint. DOI: 10.1016/j.epsr.2016.11.020

• Herp, J. et al. (2018) Bayesian state prediction of wind turbine 
bearing failure. DOI: 10.1016/j.renene.2017.02.069 

• Dahl, C. M. et al. (2019) Nonparametric wind power forecasting under 
fixed and random censoring. DOI: 10.1016/j.eneco.2019.104520

• Wendt, F. et al. (2019) Ocean energy systems wave energy modelling 
task: Modelling, verification and validation of wave energy converters. 
DOI: 10.3390/jmse7110379

• Alexandersen, J. et al. (2018) Design of passive coolers for light-emitting 
diode lamps using topology optimization. DOI: 10.1016/j.ijheatmasstransfer.2018.01.10

• Torresi, E. et al. (2018) Reactor staging influences microbial 
community composition and diversity of denitrifying MBBRs
- Implications on pharmaceutical removal. DOI: 10.1016/j.watres.2018.03.014

0.34

1.69

ND

2.95

4.69

1.09

FWCI
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> SDGs and Disciplines related to DK-HPC papers

Majority of the 353 
publications matched 
SDG3 or 5 other SDGs

2 additional SDGs

9 SDGs NOT
represented

Mainly Life Science Topics 
represented in the SDG search

(Journal Disciplins)  

44%

N=353
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New HPC landscape from Ultimo 2020

Publication Plateau Reached                   …… also for Industry & SF                         …… and Hospitals             ……. as well as Corporate Industry

> National DK-HPC: Peaks and Potentials

<2% Majority

Unused Potential

Type 1   Interactive (VM/Docker)
Type 2   A la Computerome 
Type 3   Large memory > 4TByte
Type 4   Experimental architechture
Type 5 LUMI P
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> Conclusions for National HPC 2015-2019

1. Know our HPC users

 Scientific Disciplines

 Universities

 Industry

 ”Regionerne” / Hospitals

 Collaboration patterns: 
High degree of knowledge 
exchange

2. World-Class Research

 40% of peer-reviewed 
research from Danish 
National HPC are among 
the top 10% most cited 
world wide 

 61% use Open Access

 44% feed into
SDGs (#3 Health)
(Algorithm not optimal)

 FWCI above world average! 
(DK-HPC: 3,74)

3. Outreach

 Inspiration for new users

 HPC investment: Plateau 
reached for publications

 High Global interaction 
(68%)

 Advantage: Publications 
that made use of HPC
was substantially above 
the world average FWCI

835+

YES! YES! YES!
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