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Introduction i
Neutron monitor (NM) measurements are used to _ ayeflerste | Remermmended | Seeandem
study the variations of galactic cosmic ray (GCR) Data repository stations | sources sources
fluxes.
. : 53 29 10
NM can especially be used to study SEP/flare-induced
ground level enhancement (GLE) events and CME or o : 2
CIR —induced Forbush decreases. 138 59 24
81 50 18
Sources for NM datasets include: 1 1
1.  Station or institute homepages or other services 8 5 3
2. The Pushkov Institute of Terrestrial Magnetism, 2 0 2
Ionosphere and Radiowave Propagation 1 1
(IZMIRAN) . - .
3. World Data Center for Cosmic Rays (WDCCR) 3 3
4. the Neutron Monitor Database (NMDB), - 5 ,
All statistics and results correspond to 2 0 0

the situation in 2020 Total unique stations: 147


http://www.nmdb.eu/
https://www01.nmdb.eu/
http://cidas.isee.nagoya-u.ac.jp/WDCCR/
http://cr0.izmiran.ru/common/links.htm
http://pgia.ru/data/nm
http://neutronm.bartol.udel.edu/~pyle/bri_table.html
http://cosray.unibe.ch/
http://neutronmonitor.ta3.sk/
http://www.cosmicrays.unam.mx/
http://cosmicrays.oulu.fi/
http://natural-sciences.nwu.ac.za/neutron-monitor-data
https://www.ysn.ru/ipm/
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Oulu Neutron Monitor Pressure corrected data

ast 24 hours (2022-83-22 13:10 - 2022-3-23 13110 UT), S-nin averages. Rverage CR: BE23.35

RUE e

sy J'~1.‘"'L"|"1"\[,M'11'b"1, M m"llf',[‘“‘ll‘{‘,f:l,ij J"Iﬂ,l I "'I'Jr'hl_

Many NM stations or operating institutes have their
own web service or FTP for their data.
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Last 50 days (2092-82-21 13718 - UPP-63-23 1311 UT). Wourly sverages. Auerage CR: 6570.57
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I !\“‘EBITYN Back to Bartol NM Home Page
Real-time Oulu NM count rate, updated every five minutes. Data for the last 24-hr is PRELIMINARY

Conditions for Use of Data .Cosmic ray database since April 1964 Description (pdf-fi)
You are welcome to use neutron monitor data of the (1-min since 1996, 5-min since 1968, 1-h since 1964, 10-sec since 1990 upon requests) - see [ ME fiie
1 Youagree to acknowledge our NSF grants in ¢ "Corrected data" in the datasets are adjusted for both barometric pressure and efficiency.
monitors of the Bartol Research Institute are s|
appropriate grant numbers will change from tj i
john(@bartol.udel.edu. Online query
2 You agree to send a copy of any paper using tl Station to show: @Oulu ©DOMC (DOMB
John W. Bieber Start date: 27 v Dec v 2021 v G 00:00 v
Bartol Research Institute End date: 27 v lan v 2022 v @ o000 ~
University of Delaware . Automatic chole
Newark, DE 19716, U.S.A P @Default OCSV  CJSON
3 You may share these data with colleagues, prof Download as file: O
N Ote S: most simply accomplished by including the hd e
. it
Submit query

. N B . — NI - -
() M t t h d ff t t m f Note: Each link in the following table will display a 900KB yearly file. If you need to download multiple files you may wish to
a ny S a IO n s aVe I e re n Sys e S 0 r use our FTP server— the files (both uncompressed and compressed) may be found at fip://ftp.bartol.udel.edu/pyle/BRIData/

Data for McMurdo, Swarthmore/Newark, South Pole, and Thule

obtaining data with individual restrictions. | | s | s | 1
[ 1s60 | 1961 1962 1963 1964 1965 1966 1967 | 1968 | 1969
° i [ 1970 | 1971 1972 1973 1974 1975 1976 1977 1978 | 1979
In many cases, stations have focused on the NM e
. . . . | 1990 | 1991 1992 1993 1994 1995 1996 1997 1998 | 1999
databases for distributing data, so their own Cawe et o gwy  awe | o | owe | ger | zow | oy |
[ 20100 | 20110 | 2012 *2013° | 2014 2015 | *2016* *2017°
services m|ght be depreC|ated | Data for Fort Smith, Peawanuck, Nain and Inuvik
| *2000* ‘ *2001* *2002* *2003* *2004* *2005* *2006" *2007* *2008* | r2009*
[ 2010t | 20110 | 2012 2013 *2014" 12015° | 2016° 2017*

p = partial, * = Preliminary; NOTE: Preliminary data have been subjected to basic quality tests, and major defects have been

. . . l . .
* For example, Bartol institution's FTP service is
= ted. Final data hav d hensive " 1" review, the primary objective of which is to identify and t subtl
only available up to 2017. el e g e hama S soe Pk Boroae eEore e, i e sacourage et euree o e ety 43

in scientific analyses, as we do,while bearing in mind that adjustments (usually small) may eventually be made.

The Bartol Research Institute neutron monitor program is supported by the United States National Science Foundation under grants ANT-0739620 and
ANT-0838839, and by the University of Delaware Department of Physics and Astronomy and the Bartol Research Institute.

This page revised 13 April 2011 Back to Bartol NM Home Page



Overview of sources - NMDB

The NMDB was established in 2008 as a part of a European
Union funded project (FP7 Program) to create a modern
database of NM data, including real-time updates
(Mavromichalaki et al., 2011).

Originally, it was built on mostly European NMs, but data

from several non-European stations have been added later.

In total, NMDB has data folders.

NMDB has three data tables for data:
"ori" (original) table contains first upload of data to NMDB.
"revori” (revised original) contains updated data at the
highest resolution, usually 1 min.
"1h" (1-hour validated) contains data at 1-hour resolution

Notes:

Data from these three tables might not be the same!
When using NEST, the system might automatically
decreases the resolution (e.g., from 1 h to 1 month) for
too long queries.

The data table can also change (even to one with no
data!) when this happens (e.g., from -1 h to —revori).
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[ MAATA
J MBKSN
(] MDOMC
O WINVK
O MJUNG
O ELMKS
) MMWSN
) MINEWK
O EPTFM
O WSOPB
O ETXBY

(When selecting multiple stations, note that only one variable can be plotted)

[ MAATB

[J ECALG
(J MDRBS
O MIRK2

O MJUNG1
] ®MCRL
(] mMXCO
() MNRLK
O WPWNK
O EsOPO
O WYKTK

O MAPTY
O EMCALM
0O WESOI

[ MIRK3

O CIKERG
[ MMGDN
[J ENAIN

[ EINVBK
O EROME
[ BTERA

[JMARNM [ MATHN
(J EDJON O CIDoMB
OOFSMT O EHRMS
O MIRKT [ MJBGO
[ MKIEL O EKIEL2
[ MMOSC [ HEMRNY
[JMNANM [ EINEU3
OOouLy  [JEPSNM
(] MSANB (] MSNAE
O ETHUL [ MTSMB

Online™ stations in green

|7 Date Selection (uTc) |

@ Last | 1 v @days O hours O mins

OFrom (23 ~|[Mar  v|2022  + | on v
| Omn v |

To (23 ~v|Mar ~[2022 v [&(23n v

| 59mn v |

COrGLE numberfdate| 73 (2021-10-28) v
M | 53 (2011-02-18) 2 ¥chle

@ Pressure & efficiency corr. @ Relative scale

O Pressure corrected O Counts/s*

O Uncorrected [JLog scale

O Pressure

(* mbar for pressure)

| Submit | | Reset |

7 Resolution

Time resolution:

[JForce*™*

| best v |

Smooth window:
o |

@ Plot
O Ascii
O Plot & ascii

Contact: questions@nmdb.eu

7 NMDB tables =&/
[? Overplotmain =]
[? Overplot Ri B

[7 Proton/Kpplots = i+

[? Env. & metadata =+

[? Scaling Options = (]

&

|7 Event Options =

[
3

[? Ascii Options

[? style Options ==

I’I@vaydre PSL *



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020JA028941#jgra56410-bib-0009
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The WDCCR r i ration in 1957 (Lincoln h .
e WDCCR started its operatio =i ((Himealn &L Sies, Index of /WDCCR/files/STATIONS
1973). It collects pressure-corrected data from NM stations
and makes them available online as ASCII files of 1 h time Name Last modified Size Description
resolution, through an FTP service (now a https service). Parent Direotory i}
AHMEDA/ 2021-12-22 14:07 -
ALBUQU/ 2014-03-04 11:27 -
ALERT/ 2021-12-22 14:07 -
ALMA A/ 2021-12-22 14:07 -
ALMA B/ 2021-12-22 14:07 -
APATIT/ 2021-12-22 14:07 -
ATHENS/ 2021-12-22 14:08 -
WDCCR has three ASCII data formats: BAGNER, 2014-03-04 11:28 -
LONGFORMAT BAKSAN/ 2021-12-22 14:08 -
BARENT/ 2021-12-22 14:08 -
SHORTFORMAT BELJIN/ 2021-12-22 14:08 -
BEIRUT/ 2014-03-04 11:28 -
CARDFORMAT BERGEN/ 2014-02-06 12:21 -
They all contain the same data. BERKEL/ 2021-12-22 14:08 -
BRISBA/ 2021-12-22 14:08 -
BUENOS/ 2021-12-22 14:08 -
Notes: BURE/ 2021-12-22 14:08 -
] ] ; CALGAR/ 2021-12-22 14:08 -
* WDCCR has the most extensive selection of available CAPE _H/ 2014-02-06 12:22 -
o - o CAPE_S/ 2021-12-22 14:08 -
stations, but in many cases the data might be outdated CASEY, 2014-03-04 11:29 -
CHACAL/ 2021-12-22 14:08 -
and/or not corrected for errors. CHICAG/ 20011997 1408 -
CHURCHE 2021-12-22 14:08 -
CLIMAX/ 2021-12-22 14:08 -
COLLEG/ 2021-12-22 14:08 -
CORDOB/ 2021-12-22 14:09 -
DALLAS; 2021-12-22 14:09 -
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Network of Cosmic ray Stations

[Neutron Monitors] [Solar Neutrons] [Muon Telescopes] [Base Potchefstroom University] [Magnetometers] [GPS

T h e P us h kOV In Stitute Of Te rre St I’i a I M a g n et| sm, systems] [Ionosphere] [Related Data] [Space Weather] I/
IO nos p h e re, an d Ra d iowave P ro pa g ati on (IZ M I RA N) Of th e e AtoZindex MAP Design of neutron monitors IZMIRAN CR detectors
Russian Academy of Sciences was established in 1939 and NN L7

¢ All Cosmic Ray Stations.

offers data for most Russian NM stations, but it also offers Ny - s eisgial s o gl

iDB - site created by WDC-B2+IZMIRAN using of the data archives and sources in Real Time

d ata fro m oth e r N M Statio n S. Altog eth e r’ IZMIRAN ha S (original station sites, NMDB). Data submitted in a single format.

d t f 8 1 N M 1dBii & Alma-AtaB (Mt.Tien Shan) & DataBase of Kazakhstan Spectrograph & Alma-AtaB (Mt.Tien Shan) new

TdBii & Athens

TdBi & Baksan

TdBii & Barentzburg

TdB & Beijing or Digital Data

You can access data via the idB-service and/or via html 1dB1i & Bure

1dBi & Calgary |
address commands. (see Viisanen et al. 2021). M e
TdBii & Yerevan2000 (Mt. Nor-Amberd 2000 m)

TdBi & Yerevan3000 (Mt. Aragats 3000 m)
TdB! & ESOI (Mt. Hermon, Israel)

TdBi & Fort Smith

TdBii & Goose Bay

TdB# & Haleakala (18NM64)

TdBii & Hafelekar

TdBi & Haleakala (12IGY)

TdBi & Hermanus, South Africa or new
TdBi & Inuvik

Notes: 1dBii & Irkutsk(new) Irkutsk(old)

1dBii & Irkutsk-2000 ()

* Izmiran often has undocumented changes or corrections S Do
TdBii & Jungfraujoch (3NM64)

to the data. They often seem like improvements to the 1481 & Ko
data, but without documentation it is hard to say if they M o o
TdBii & LARC () or University of Chile

introduce any bias or other effects. TdBU & Lomnisi St

TdBii & Magadan or ftp Magadan
TdBi & Mawson or ftp

TdBii & Mexico

TdBii & McMurdo or Bartol Research Institute
1dBi & Mirny (Antarctida)

TdBi & Moscow

TdB# & Moscow Experimental NM

1dBii & MCRL: fip Mobile CR Laboratory or DB(Wanderer) Mobile CR Laboratory
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. . . . P . - ' X Alert
» Instead of just subjectively choosing data - A X e e
from "well-known" NMs, we built specific o~ X
criteria for the prime data: T ol
09— ;( E)IIEI\:jVashlngton
08— 3 i b Sanae64
X 5’3 j [ . X Terre Adelie
1. Datais normalized to years 1995-1996 (or 07 L TRRE L el e
1975-1976) so that the median for those L& LSS Md m‘; dtycopm“ dt.d tflf:_;‘;‘i'”@ PN
years is 1. After removing GLE's (GLE list 12 I A R S R R B By
gle.oulu.fi) and outliers (5-point 11 X el
movmedian filter), the data must have at g X Leeds
least 20 years of data. 09 - X MUwelingon
2. The ratio of the max and min values of the ™/
07 | |

data must not exceed 2. This means that
variation cannot exceed +-33%. This
step excludes data with notable steps.

3. We manually check for any remaining
obvious errors, ste?s or drift in the data.
Minor and easily fixed problems were

| | | | | | | |
O Vv H A O & & A O A0 0 A O ) @ A O PN P PSP 00N D
Y \Q’fo '\qb ®<o ,\Q)‘b ,\Q"b \0_’6 ’\0_,0:) 'é’\ ,\Q’)\ 'é\ ,\o_’,\ ,\o_,q’ )9% ,\Q,‘b \Q"b ’\032\ ,\o_,% ’\Q,Q \Q’Q q,QQ " & f],Q\ N NP N @

High rigidity prime stations’ data scaled to 1975-1976 (or 1995-1996)

Alma-Ata B
Climax
Hermanus

corrected, otherwise dataset is excluded.

For prime candidates with multiple
possible sources, we use the station with
the most available data.

Huancayo
Jungfraujoch IGY
Kiev

Lomnicky Stit

Mt Norikura
Nobosibirsk
Potchefstroom
Tokyo

Tsumeb

avg




Determining which source to use

1. Compile a list of long-lived, stable stations to
generate a "prime" dataset for different rigidities.

Alert

Deep River
Durham
Goose Bay
Inuvik
Kerguelen
McMurdo
Mt Washington
Oulu
Sanae64
Terre Adelie
Thule

avg

Low rigidity CO prime stations’ data scaled to 1995-1996
T T 1

08 - o i
|

HKXAKXXXAKXXAXX

J— I — | 3 > |
S D P A DD DO AL BN D DDA SD D PSS G
2 P B P P P © A A AT QA R R DR DRSS
CEIC GGG ICLC I O ACASCRIC G I IC I S UIC P

Medium rigidity CO prime stations' data scaled to 1995-1976
T 1 T

T T T T T T T T T T T T T J
J 4 X Kiel
P A X Leeds
Moscow
X Mt Wellington
X Newark
—

Alma-Ata B
Climax
Hermanus
Huancayo
Jungfraujoch IGY
Kiev
Lomnicky Stit
Mt Norikura
Nobosibirsk
Potchefstroom
Tokyo
Tsumeb

avg

2. Compare each data source of each station to
the corresponding prime dataset.

. I;]ewark (NEWARK) WDCCR data quality, total N=338974

12
*
¥
08 Good data, N=338060 (99.9997.%)
*  Bad data, N=1 (0.0002958.%)
*  Swarthmore data (N=118657)
0.6

1960 1970 1980 1990 2000 2010

; 4N_ewark (NEWK) NMDB 1h data quality, total N=472513

Good data, N=471267 (99.9955.%)
#*  Bad data, N=21 (0.0044559.%)

127}
*
-
08¢
0.6

1960 1970 1980 1990 2000 2010

. l;.tle_wark (homepage) Station data quality, total N=457779

¥ Good data, N=456627 (99.9996.%)

#*  Bad data, N=2 (0.00043799.%)
1.2

*
¥
0.8
*

0.6

1860 1970 1980 1990 2000 2010

14 Newark (nwrk) lzmiran data quality, total N=480593

Good data, N=479285 (99,9877 %)

% Bad data, N=59 (0.012308.%)
12+
*
1| M ﬁ
™
0.8
*
0.6

1960 1970 1980 1890 2000 2010

N1e4wglrk (NEWK) NMDB 1h revori data quality, total N=156185

¥ Good data, N=155713 (99.9897.%)
#*  Bad data, N=16 (0.010274.%)

1.2 -
: O
[ ]
0.8 -
0.6

1960 1970 1980 1990 2000 2010
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3. Select the source
with best "good
data" coverage
and/or otherwise
stable dataset as
the recommended
source.

In Newark's case,
we select NMDB1h,
even though the
coverage is not the
best.



Ahmedabad

4

Albuquerque 3

Alert
Alma-Ata A
Alma-Ata B
Alma-Ata C
Apatity
Aragats
Athens
Bagneres
Baksan
Barentsburg
Beijin

Beirut
Berkeley
Brisbane
Buenos Aires
Bure
Calgary
CALM

Cape Schmidt

Casey
Chacaltaya
Chicago
Churchill

2
2
4
2

Climax
College
Cordoba
Daejeon
Dallas
Darwin
Deep River
Denver
Dome B
Dome C
Dourbes
Durham
Ellsworth
ESOISR
Fort Smith
Freiburg
Fukushima
Goettingen
Goose Bay
Hafelekar

4
3
3
4
3
3
2
3
1
1
4
2
3
2
5
3
3
3
2
2

Haleakala IGY 2
Haleakala_SM 2

Halle
Heiss Is
Hermanus

3
3
1

Herstmonceux
Hobart
Huancayo
Inuvik
Invercargill
Irkutsk

Irkutsk 2
Irkutsk 3

Jang Bogo

Jungfraujoch IGY
Jungfraujoch NM64

Kampala
Kerguelen
Khabarovsk
Kiel

Kiel 2

Kiev
Kingston
Kiruna
Kodaikanal
Kuhlungsborn
Kula

Lae

Larc

Leeds

NDNWWWWWNWPEPRERWELWERERUNMDNDNWNLREWW

Lincoln
Lindau_IGY
Lindau_NM64
Lomnicky Stit
London
Magadan
Makapuu_Pt
Mawson
McMurdo
Mexico

Mina Aguilar
Mirny

Mobile CR Laboratory
Morioka
Moscow
Moscow experimental
Mt Norikura
Mt Washington
Mt Wellington
Munchen
Murchison Bay
Murmansk
Nain
Nederhorst
Neumayer 3

A W E W WWNNNDMNMNMNWNDPEWWENWNWEREWWW

Newark 4
Nobosibirsk 2
Nor-Amberd 4
Norilsk 2
Northfield 3
Ottawa 2
Oulu 1
Peawanuck 1
Pic du Midi 2
Potchefstroom 1
Prague 3
Predigtstuhl 3
Resolute Bay 3
Rio De Janeiro 3
Rome 2
Sanae64 2
Sanae80 4
Santiago 2
Seoul 3
Simferopol 3
South Pole 1
South Pole Bare 4
Sulfur MtIGY 3
Sulfur Mt NM64 2
Swarthmore 2

Sverdlovsk
Sydney
Syowa
Tashkent
Thilisi
Terre Adelie
Thailand
Thule
Tibet

Tixie Bay
Tokyo
Tsumeb
Uppsala
Ushuaia
Utrecht
Weissenau
Wellington
Victoria
Wilkes
Vostok
Yakutsk
Zugspitze

1r

List of recommended data
sources for each station.

1=Station homepage,
2=IZMIRAN,
3=WDCCR,
4=NMDB1h,
5=NMDBrevori.

Prime stations are in bold.
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Table S5. The data table named NMStationInfoList.csv contains metadata, coverage and

« We also compiled an extensive
spreadsheet with station information,

data quality information. It includes the following 29 columns:

1. Station name 16. Geographical latitude
2. Other name(s) 17. Geographical longitude
O 3. Detector type 18. Altitude of the NM location
a C ro n m S SO u rC e | I n kS | at&l O n etC 1. Start year - End year 19. Geomagnetic Cut-off rigidity
I I ° 5. WDCCR acronym 20. Number of “Good” data points in WDCCR
6. NMDB acronym 21. Fraction of “Good” data points in WDCCR

. . ) 7. IZMIRAN acronym 22. Number of “Good” data points in IZMIRAN
[ J Ava I | a b | e a S a S u p p | e m e nt I n th e a rt I C | e 8. URL of Station homepage 23. Fraction of “Good” data points in IZMIRAN
9. Number of available data sources 24. Number of “Good” data points in NMDDB-1h
10. Data points (1h) in WDCCR data 25. Fraction of “Good” data points in NMDDB-1h
11. Data points (1h) in NMDB-1h data 26. Number of “Good” data points in NMDB-revori
12. Data points (1h) in NMDB-revori data | 27. Fraction of “Good” data points in NMDB-revori
13. Data points (1h) in IZMIRAN data 28. Number of “Good” data points in Station
14. Data points (1h) in Station data 29. Fraction of “Good” data points in Station
15. Maximum coverage in years 30. Maximum coverage by “Good” data in years

NMDB gg Izmiran gg Data homepaggg # of data sourcegg WDCCR hours gg NMDB1h hourgg Max length [yjgg Mean length, yeagg Latitudgg Longitudgg Altitudegg Cut-off Rigidity gg WDCCR good datg

AHMEDA AHMD 2 61798 46714 0 0 0 0 7.05 2.08 23.01 72.61 0 15.94 30214
ALBUQU 1 12706 0 0 0 0 0 1.45 0.24 35.08 -106.62 1567 4.47 0
ALERT alrt 2 184491 0 Q 0 194491 0 22.20 7.40 82.50 -62.33 57 0.00 104171
ALMA_A AATA aata 3 352064 0 Q 0 352275 0 40.29 13.42 43.25 76.92 808 6.61 173047
ALMA_B AATB aatb 3 379138 368289 311357 310594 379226 0 43.29 33.27 43.14 76.92 3340 6.61 348080
aatc 1 0 0 0 0 5031 0 0.57 0.10 43.18 76.92 1670 6.61 0

APATIT APTY apty http://pgia.ru/datay 4 504204 161587 161564 161564 506535 438154 57.82 36.79 67.55 33.33 177 0.57 439958
EREVN3 ARNM yrv3 3 67612 36956 36635 36637 68610 0 7.83 4.69 58.47 44.17 3200 7.10 20784
ATHENS ATHN athn http://cosray.phys 4 159507 153086 151698 151588 217281 0 24.80 15.85 37.98 23.78 260 8.63 81678
BAGNER 1 2663 0 0 0 0 0 0.30 0.05 43.01 0.02 550 5.45 0
BAKSAN BKSN bksn 3 133848 80215 80350 80216 134018 0 15.30 9.68 43.28 42.69 1700 5.60 71941
BARENT BRBG brbg http://pgia.ru/data 4 122147 0 0 0 137234 0 15.67 4.93 78.06 14.22 51 0.00 121838
BEIJIN bjng 2 277231 0 0 0 277261 0 31.656 10.56 30.08 116.26 48 10.00 230728
BEIRUT 1 2494 0 0 0 0 0 0.28 0.05 33.80 36.47 15 10.42 2367
BERKEL 1 18752 0 0 0 0 0 2.14 0.36 37.87 -122.27 70 4.54 0
BRISBA 1 47922 0 0 0 0 0 5.47 0.91 =27.43 153.08 0 7.21 20193
BUENOS 1 70668 0 0 0 0 0 8.07 1.34 -34.60 -68.48 0 10.63 42653
BURE BURE bure 3 35342 0 0 0 53878 0 6.15 1.70 44.63 5.01 2252 5.00 33778
CALGAR CALG calg 3 350062 0 260972 2560972 406849 0 46.44 23.95 51.08 -114.13 1128 1.08 175718
CALM 1 Q 49238 54312 54312 0 Q 6.20 3.00 40.56 3.16 708 6.95 0

CAPE_S caps 2 244578 0 0 0 275021 0 31.40 9.89 68.556 180.32 0 0.45 221845
CASEY 1 14935 0 Q 0 0 Q 1.70 0.28 -66.28 110.53 Q 0.01 14835
CHACAL 1 62001 0 Q 0 0 0 7.08 118 -16.32 -68.15 5200 13.10 l4g48
CHICAG chgo 2 119802 0 Q 0 119903 Q 13.69 4.56 41.83 -87.67 200 172 51048
CHURCH chur 2 140075 0 0 0 140076 0 15.99 5.33 58.75 -94.08 39 021 113873
CLIMAX CLMX clmx 3 444236 459934 Q 0 446710 Q 52.50 25.70 39.37 -106.18 3400 2.99 419189
COLLEG 1 59890 0 0 0 0 0 6.84 114 64.08 -147.83 0 0.54 42601
CORDOB 1 39025 0 0 0 0 o] 4.45 Q.74 -31.42 -64.19 434 1145 31816
DJON 1 0 46565 46597 46368 0 0 5.32 2,65 36.24 127.22 200 11.22 0

DALLAS 1 86324 0 0 0 0 0 9.85 1.64 32.98 -96.73 208 4.35 77387
DARWIN 1 56649 0 0 0 0 0 6.47 1.08 -12.43 130.87 30 14.09 0
P P - [R— - - -~ R—— . [—— R PP [E— - . e P pp———
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« Data from 147 stations were analysed to create a list of recommended sources.

« NM datasets from different sources often have different versions, leading to discrepancies in
the data and affecting reproducibility and reliability of studies.

« Users need to be careful when selecting which data sources to use.

- The recommendation list gives a good basis for data selection, but best selection depends on
usage of the data and possible corrections employed.

* Manual inspection and corrections to the selected data are recommended, depending on
usage.

« These results are based on a specific version of datasets at time of writing. When databases do
updates or changes, the validity of the results decreases.

« An initiative to fix the highlighted problems and preserving, improving and documenting the
data is needed. A new EU or other project?



Thank you! Questions?

Reference: Vaisanen, P., Usoskin, I, & Mursula, K. (2021). Seven
decades of neutron monitors (1951-2019): Overview and evaluation of

data sources. Journal of Geophysical Research: Space Physics, 126,
e2020JA028941.


https://doi.org/10.1029/2020JA028941
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Come see the poster

"Compiled “multi-NM”
recommended dataset of global NM
network" #32

to see what the full dataset looks like
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Low deviation in 1975-
1977 is no coincidence:

Datasets were scaled to
those years. If there are
any drifts or other
similar effects in the
datasets, the deviations
gets larger the further
away from the scaling
years we are.

1.1

27-day moving mean of NM count rate from hourly medians
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Examples — Izmiran corrections
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Examples — Multiple sources yt
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