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Space observation data includes research data such as stars, galaxies, Sun, space plasma, planets, and
minor bodies observed through space missions, including processing and utilizing the observation data.
Astronomy and space science observation systems are getting larger, and space mission opportunities and
data size are increasing. Accordingly, the need for systematic and efficient management of space
observation data is growing. Therefore, in Korea, a strategy and policy for space observation data should be
established. As a stage of preparation, National Aeronautics and Space Administration (NASA)'s data
strategy, which developed from extensive understanding and long—term experience for space observation
data, was analyzed. Based on the analysis results, we propose a strategic direction and 10
recommendations for Korean space observation data strategies that will be the basis for establishing space

observation data policies in the future.
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Fig. 1. Planetary exploration and space science proposals in 2014-2040 mid— to long-term
space development plan for space exploration. Adapted from Government of Korea [1] with

CC-BY.
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9% 9Jito] RIS DS d 2ol Y WAL nEAC) A4S AHSHT Btk A
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ol SR, Skt B9, 42 B e B2 AR 34 AU QA

FESIH3]. ol HE9 woke] w5 ALY /i B o] IS AIAE] AH|
Sk Aol 240 BEolA U] Wiz &2 Hltt olAlE 2|7} ARt Akmol w2 &2
ujofet. SRt oflitat <1, AlRkE Fsf st #5 AlAE Y Am B8 s
913t weto] Ri=Al F *]'"4' =7} R&D ARICE 55 5 AIARoA Bikd A
TS BAS 7HAH, AR 7HRlo] obd S AARIE 2PF5ks 7o w74 &
=l ot AAIZRL HE sfof gttt ol F flsiAle =7 AHde] AR HERE Al o] A
22 B E &g T 7|0l Am S o & Aot o] =EolAe =y
ZHe] S AR A% S o) WS ok A7l 718l v 5= (National
Aeronautics and Space Administration, NASA)Q] A& A2k EA4519Ht. o& HiEgfo &
U] Aol e S A At EaL ARRS AIjSi

=29 20ME 1S Abm Ao s Agsh] Aofl 7124l vl S &
59 49|, 2505 Am A E FAo] gk REAQl ARRE skl 3ol NASA
IS FH A (science mission directorate, SMD)2] Akz A2k QoFslal, oE A: QA
A5 480lM = U] 505 AR A 8-S St Ak E AL ARKE Al
QFsto] Gt = Fh=9] 515 AR A SYok= H| 7|ofstalA} Sttt

o mlru

2. i3
2.1 QFUZ A2 o

A A= AFEE ol8ste] 5T e ARE Eeh, S5/IIZISHE4loIA=
e HASH Qtt. 9 Ame I ol et oA AT S A& (earth ob-
servation data)?} 953= A= (space observation data)® -5 4= ot A A=
£ 9 UFE B0 Lol BE FHY AFE TS ARRE, A7, Yt 50]‘:}

SFU ARE OF YRS Fo) BT Fof tp(Y, 25 B 95 Sekxny &
4 58 %ﬂrﬁ%} AE F AR 25 B3 425 718 2 B8 A7 T Table
12 A7V Ao 95US A7 HoHE Held Zolth Fig 29} Fig, 38 27 A78E

A0} 05 29 o Mot o] =golL 930S el 4 WEE e

Table 1. Definitions of earth observation data and space science data

Scope Definition

Earth observation data Data for Earth observation in all forms acquired from space
missions

Space observation data Data such as stars, galaxies, sun, space plasma, moon, and
planets observed by space missions

(including processing and utilizing of observation data)
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Fig. 2. Examples of earth observation data. Adapted from NASA with public domain. (a)
https://science.nasa.gov/earth-science/earth—data (b) https://earthobservatory.nasa.gov/

images/52059/sediment-spews—from-connecticut-river

SDO/AIA 131 2010-11-05 00:18:45 UT

Fig. 3. Examples of space observation data (solar dynamics observatory data (a) and hubble
space telescope data (b)). (a) Adapted from Korea Data Center (KDC) for SDO with public
domain. (a) Adapted from Korea Data Center (KDC) for SDO with public domain. http://
swcd kasi.re.kr/jpg_512/aia/131/2010/20101105/20101105_001021_SDO_AIA_131_512.jp
g (b) Adapted from European Space Agency(ESA) with public domain. https://www.esa.
int/About_Us/ESA_history/Starryeyed_Hubble_celebrates_20_years_of_awe_and_discovery
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A0 718, 84, 4 ARFE Aottt T18]al o]F B o ®E NASAQ| SMDofA= shE &
ol HMAE] EE{(Astrophysics Division), A8+ EE(Earth Science Division), E{YdA
2] EX(Heliophysics Division), 3’335} EX(Planetary Science Division)& 9Jgt H}
FAAQ Az B 9 HFP(computing) A2 RS o] ESE HA|AQ1 faet &
o AR, E3 AR AAISHILLL, ZF BAOA = I E GEAY olF v R 2R 5
=9 A= BHS Y= jhh

S Am A Be A W] A Alm A 5] 599 Aol tigt A4t AR
AR 9 Hol ek AR AAJshof StH]. AkRE At B4k Y2 TS
NEHAY 7S S35k "ol =3k do] ot} At H3ol Tdslr] oA B
71 AlA"l FE, 5 AR, 718 AR, S0 ATEQo] o] BashH, Ak A4k, A,
Hiaz 9l Ho] B wAlEs AR 7Ie/EARE 7He] 71Wet 80 R o|Fofxof gt
o}, of2et WS IHEI a0 AFPsy] s A= HHo] Lasitt, S AR
Aol Brh FAAR] opFlolH 29 & A9, Akm Hd, Akm AH| Ao #RE Ujgo] 23t
=, 2k A 7|80 R sto] ZF Fopo] E40f| Bhe A AAS -dfjof gtk
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3. NASA X}2 M2} 24

o] olAl= NASAY] A= o] tfsf| -8-2 89fstal o5 £49513ith NASA olQjofl=
H-9=HEuropean Space Agency, ESAT} FE=HE(National Astronomical Ob-
servatory of Japan, NAQ)) & =<] 7|3t =] A7) A= et A4S 2ARHIANL
NASAE AlQgt the 7]3olls 585 ARE 913 HEskd Am Agfolu A= I JY
AwE 22 4 Itk ESA A9, 8 A European Union)ollAl AXSh= F3 HlolH
ZeHEuropean Data Strategyy WEZAT, ol &0k E4oH] Y= 2E A=o] tigt W
ot} LUt A, =7t AeREAE 15 A5 thftt AT3.5,6018 35,
o] T3t A Hopo] HARE Nfsh= ZolH, of7|dk Apa Aol o] gt 8-
Uit ol2gl ol {2 Bl AJASHA Ael=lo] A= NASAS] A= MRS E45199t

3.1 NASA Xtz M=}

NASAE €7]12Q1 et TS fleiMe ook A7 9 HFY AAgE0] e 892 <
Alslal, o]F 't MlER A2 AlarAt sifitt ofE 913 A @2 NASA ARE91¥3]
(NASA Advisory Council, NAC)= B} lo|&{2] B¥ AE A-slal A/Hst7] 943t | H|o]
B BlA= LA (Big Data Task Force, BDTFYE TJ5t3ith. BDTF= 2015%E] 2017'37H4]
55192, Data Science: Statistical and Computational Methodologies for NASA’s Big
Data in Science’, ‘Making NASA Science Data More Usable’, ‘Modeling Workflows',
‘Server-side Analytics' & & 49| 2F EAAE ASSIUIL o= NASAY Atm H&}
A2k AlS7] $13t 712 A7t Qi) ol HPFCE NASA SMDolA= AE 7]&9] &
He gaio] 745t FFT AR oplolng AL, BT 5W 59U o 2 ek 8
& M5l sk Al2e ke e Sloh 2 Al T, Wit 71999 1T AEvlet
ShA A 2w T Y7 1E(Strategic Data Management Working Group, SDMWG)=
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5] 962 A0E cEslgict. webd SMDe) AR U PG 27 ARyl et %7122 A1
7P Bash, 7} et FAolA olF HEste] ek Fs) WANY|ES WSk ek

2

Table 2. Summary of NASA SMD data management and computing strategy

Vision: To enable transformational open science through continuous evolution of science

data and computing systems for NASA’s Science Mission Directorate.

Mission: Lead an innovative and sustainable program supporting NASA’s unique science
missions with academic, international and commercial partners to enable groundbreaking
discoveries with open science data. Continually evolve systems to ensure they are usable

and support the latest analysis techniques while protecting scientific integrity.

Goal 1: Develop and Implement  Goal 2: Continuous Evolution Goal 3: Harness the Commu-
Capabilities to Enable Open of Data and Computing Sys— nity and Strategic Partnerships
for Innovation

Strategy 3.1:

Science tems

Strategy 1.1: Strategy 2.1:
Develop common metadata
standards for all NASA

science data.

Develop and implement a Establish standardized
consistent open data and soft— approaches for all new
ware policy. missions and sponsored
research that encourage the
adoption of advanced

techniques.

https://doi.org/10.52912/jsta.2021.1.2.241



J. Space Technol. Appl. 1(2), 241-255 (2021)

Table 2. Continued

Strategy 1.2:

Upgrade capabilities at
existing archives to support
machine readable data
access using open formats

and data services.

Strategy 1.3:

Develop and implement a
SMD data catalog to support
discovery and access to
complex scientific data

across Divisions.

Strategy 1.4:

Strategy 2.2:
Integrate investment

decisions in High—End

Computing with the strategic

needs of the research
communities using this

capability.

Strategy 2.3:

Invest in capabilities to use
commercial cloud
environments for open
science to make data
accessible by diverse set of
academic and commercial

users.

Strategy 2.4:

Strategy 3.2:

Utilize the full capacity of
advances in High End
Computing to achieve

SMD’s research goal.

Strategy 3.3:

Promote opportunities for
continuous learning as the
field evolves through

collaboration.

Increase transparency into  Provide tools and training to

how science data are being  scientists to be better able to
used through a free and collaborate with all types of
open unified journal server.  computational and computer
scientists, including Artificial
Intelligence and Machine

Learning (Al/ML).

NASA, National Aeronautics and Space Administration; SMD, science mission directorate.

3.2 NASA X2 Mz 25 24

NASAE A= ZAE 95t SMD2] A& MRS A1 A7 AFYE](community), S,
A7, A Y 71 5o2RE E0j0= ooy rdg o g AT e wd
AZ13 gtk fEuRlE 953 Ago| gt 7|& dEnt A& BAE 5 ALY,
A2 &g, 7|& S 9ok uhsfof 3ttt o] FojlAE NASAS] A= Mg BHE BAsh
o] o] Higo 2 ejuEte] 959 A7 HES gche v Zgo] HiAt gt ol
NASA Zt&= ] 9 59 [ 23 371K [7]oc
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upsfoF etk E3t Ahw, £LE 0] 9 stEgolel HH Ve N, A, FAE A9
& e WEoR Aw A FHsor gtk Akm w2 H ARY ALE e Adsh
ARt A= A, ARY AT H4 9 7E2 D8k o] bRt B 285, ol
3 S mpE o R X9shy] sf A& Aot *8}% 22 D5 o|HH7].
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A i BEQ A SEVAS Fe] AR e ohel, 719 7 Bl JlThiY £
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o} Holoro] §9 4TS o) B =7, e Hop @4l vl 5L AT BT 5 9
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4. 312 QFWE X2 M S Y AT A

AAA & ZEe o] Tt A+t 71 7iE, i Abdo] [P glow, ol5
HIR O = 7} 7|oA= a7 |&d s SEstAY AERlgE Fdshe 5 ARt ofy
g}, /Mo 2w A, 7%, 7N¥(research, technology, development, RTD) A& &4t
SkaL QUe}. olERt WolA st Akm® RTD A3} 5 stE tiE Aok sh, S8 A&
AAE A+ AFUE, W71, A, elselA sk A= a5kt

U 2 S04 AR AgS At Aol B 83t 53] 515 Ame Y
ol 7IskasAoR F7kskal QL T1o] wet A= AlEeRle|B)= A ¥, fFHelA
(curation), F<, &4, FFE 5ol et 583 AT dfjof gt} o5 B FEY A=E
H1 w27 G5sto] Foigt @ol &8E 4 ULF o= Heh Aot AlFal FAFRI
THE & 4= 3= 7138 AFshor gtk olE FHIsk] sl o] AellA= vt =+
TS5 AR A HaL AREE Ajtstarat g

S AR A AL ARRS Agsh] Aol et A digt 2 93 27HAE AR
StarA} gtk oli= NASAS] SMD Ak #] W AFE Aoy ® o= WEor A4 -
Aok= DANA Esfof sl 83 2 YFolt}. SuURloAE ol YEE BEe
= AR S YoP|E ARt

S AR MFSAG SANTIA e

WA e Tt A A BoplA 74 a5k AElolof & golct. Tk A
A7 Bao] weh F1/MRENA YRt ARG 24D 4 ok Hebd 9B Aw

AIZE =8 5)o] BUE AHEREA AT 7S 7 Gl S0 20109 HARE NASA
J91 Solar Dynamics Observatory(SDO)2] 7Hgt of|AHA 54719 24| £
r

1o
£
()
)
|
o

S

[e]

h 8654 Eef(ef 93] ¥ole]ar, 14 L ALRE Y T TAA] oF 10do] 4
Atk NASAS m2AE £Q] Qlent 4] wol1, 1At AR ¥ 912, Atmospheric
Imaging Assembly(AIA)?} Helioseismic and Magnetic Imager(HMI)S 7iget A8HEE of
st E5|Erfe 7] Zoksh ) of o]& o' HRlth SDOE AL & FA7HA] 10
d A 9= o, Akw g2k oF 6 PBoltk. 3 SDO9}F WHH A Ay =S
St sfjof] = Ho| SEM, 202097H4] A-835= oF 69t Zdo] |ItH10]. SDO2] #&
Ame 59 A7I13F ] A=E o83t B HlolHe} | 2 78] " E2E A4 Vs
SHA| it olA" ek S E= AFE VNI E AHHE Ame tiA EVFsT AR
(irreplaceable data)o]al, A Apmol= Al Amol= BAE Al719) Agle] st &
83 7HAE Atk o4k Q1 & 11 ofd o]f=E ofn| 3 ARE sk A2 Ao
SHA] Zotof o o[t

5T A L2 AJA" B0 Q] Ao}, 1T A|AHIY StEQojet AZEo] I 7]
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sfjof Q. 53] optol B o= A=E ARSIl A2 /A /w2 ARkl 2de
SIEAAPEEA], At A D)2k £Eofof drfje o= oEstal 317] hizd] of#T
AARE F713 08 A Ba7t Ak ol AsiAle dlite] g, Al=e AT A
of wet AlA" TR ARt AA A AlLEE Hop ados 2T 5 3 Aol
o S A AlaE2] AdHel dik Bk AdE ASH R oL, ol EdE Ayt
Aol A= B AFH 71 A=) o] (migration) 239 AgE AlE <= Ut
A7 7RIS S A 29 932 VRO Rt B2 S A A
< 91t A ARRS FEoigitt. 78S Akm Ak i AR S|, Rzt A, # 5 o
Gt 2ok A AMARET 58S A FAS #ET W 2ol HY1E sl 3%
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