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4 AGU2021 (28T % JPL ®#i%5 [The NISAR- ASF Partnership: Thick as Thieves and Tied at the Hip for Open Science| XY

5 SLC XA N L —ZSARDER Y +—~ v FOOE DT, Hiffd L TR TE DIEEDOHFHRII X, MAROTEHR L
boEbHo7r—% (HETFT—F) O L, @F, SAR OFHWLI(InSAR)IZIE, 20 SLC 74—~ v DT — % B
End (it : RESTEC)

6 AGU2021 SDChOtvvar &b



X# 5 NISAR Science Data Processing System D#BH7

NISAR Data Products and Volume

Product Summan

LO Prod # of Prod Volume
Level Types (TB/day)
Level 0 14
LOB Radar Signal Data 2 Level 1 28

LOA (raw science telemetry, no comm layers)

1 Level 2 31
Radar-Coordinate Single-Look Complex 73
Interferogram (nearest-time pair) 0.4
Unwrapped Interferogram 2.1 In 3 years of operations: 80 PB
Polarimetric Covariance 11

L2
Geocoded and Phase Compensated SLC 27.4
Geocoded Unwrapped Interferogram 2.8

Geocoded Polarimetric Covariance 1.7
otal 73 TB/day “2000 movie downloads a day”

Bulk-reprocessing = 365 TB/day

NISAR Science Data Processing System (SDS)

* Ingest 35 Thits (4.5 TB) of raw data per day on average

* Automatically generate L-SAR L0Oa, LOb, L1, and L2 science products
* Perform bulk reprocessing twice during mission

* Low-latency data available to users during operations

* SDS makes data available to NASA A
Distributed Active Archive Center (DAAC) " raa =
managed by the Alaska Satellite Facility : = Aﬁ@ R
(ASF) | ; [

* ASF is the data interface to the science :
community in perpetuity 5 L2in Map

L1 in Radar Coordinates

Coordinates

7 AGU2021 1251 5 JPL @45 [The NISAR- ASF Partnership: Thick as Thieves and Tied at the Hip for Open Science| XY
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SDS Cloud Design meets large volume/throughput needs

High data throughput between cloud storage and processing nodes

L ;‘AR science tim PCM Services & 1
Worker Nodes All products
(workflow H G
H i eneral
H management LO-L2 Datasets

Landing Zone
Hetn system ) anc/aux

] :
anc (HK, S/C, mc) - :
NAIt, .m ludcs l > | >0l } All products S NISAR
) i Project
: Triage, iy

Users

Amazon S3 Amazon EC2 8kups_/Amazon S3 : Users

(storage) (compute) (storage) i (SDS, Inst,
H w i ADT,
External Data a Calval, ...)

Providers i i'u | :

} L &S-SAR
Amazon S3-1A data
(storage) P

K& 6 NISAR =

o 2024 FEFTH FIFFiE. NASA & ISRO od:[F7F ey = |8

L o WHRPID 2 SOEWEEEH T LI L —F—A AT THAE
7 Fx— *  Civil/Others
(B=)
. SAEEENZRET 2 KR O & WK & & AE DR A 1E R
. AR, . M, KA LIS D IRFORTE - WA A T v 7 A
Al o WL, HATE D 0% A o H
EURRET )L R AR :

(TrFVr—ray)
o HUFAK, RIBEAKFE, CO2 RO F AT v 7 AL DB EBOEE
o ERETAREOHMICR ST =X Y v TRE S DR
- BR xﬂf;%‘“iiﬁﬁz@T PSR

H& . Hi&F : NASA, ISRO

o ETRAE - RIEEY
NASA/JPL : L3 K SAR, mif@EH 7 v A7 A BAR 12m B A v
B3 Vol (7T ) . GPS Z{EH%. solid-state T— X L a—& ~A
- BliE O— RF—Z BT AT hlp L
ISRO : S /8> K SAR, BN, {Ib EFY—E 2L
o BHFE A b : NASA © A T$900m!0

= PrE M

T E + ISRO
+ NASA & ISRO BEnEivl /&>, (Goddard Space Flight

Center) 12

HER

8 https!//www.restec.or.jp/satellite/nisar
9 https!//www.restec.or.jp/satellite/nisar
10 https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar
11 https://www.restec.or.jp/satellite/nisar
12 https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar
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EATAE + NASA & ISRO®

o WE . JPL ©r T v FRIUAPFEEIY X5 LNVEHT 5 SDS (science data
system) ZAWVWTAE, JPL TLL 0 DF—ZNnbL~L 1, 207 —

;ﬁa SDS DY 7 52T 0K b L— U AWS 12k o THES LB 15,
s BB T FETITAIONEET VT 4T T — A TR X —
(DAAC) N, AWS ZFHL T, A= TFT—HKRY I —lZD> L >THA
BRI % T aE1e
i o ZEIEHY R HIVE U RCRRYE & TN
i o HUEEROAKHEE . kd, AT R & BESHNICHLER TR OINE
Pz o W EDORGERIL O
BpE o FIRMREED D OIE R
FE o WRSE. BUNe AT
= —
« HA X:2500-3,100kg!8
o BB . KBBEFRIHIERNG F—r X X 7 H0E,  98°19
o BREES
Lband 1,215~1,300 Hz (&£ : 24cm)
Sband 4~2GHz (J&E : 12cm) 20
- BlE:240km2!
o ZEfsrfERE22
2y Lband:7m (Fhifh) . 3—48m (BAMEE)

Sband:7m (

FICEB LT, BEF— 2B L~UL 3 OHERM PR 72T — & [ T4 H#14,

Fififs) . 3—24m (BURMHIDH)

- A% 12 A%

 BEVC

(X))

e FuL Uy rNHT—HHE . 26Thit/H
o KoL rriik KaXv B (25.5~27.0 GHz) 1500MHz24
e T—HUlL—1} : 4Gbps

(Coded Data Rates : 500, 1000, 2000Msps)

o BIEHE : QPSK (EHEFI LR « 2.7bit/Hz)

1

1)

1

-

1

=

1

=N

17

1

®

1

©

20

S

2

=

2:

3

2

@

2

=

https://www.restec.or.jp/satellite/nisar

https://nisar.jpl.nasa.gov/files/nisar/NISAR_Science_Users_Handbook.pdf

https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar

https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar

https:/misar.jpl.nasa.gov/applications/societal-

benefit/?order=date+desc&per_page=50&page=0&search=&filter_categories%5B0%5D%5B%5D=204&fs=&fc=&ft=&dp=&categ

ory=204
Seradata £t SpaceTrack 7—% L ¥
Seradata £t SpaceTrack 7—% L ¥

https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar

https://www.restec.or.jp/satellite/nisar

https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar

https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar
https://www.kenkai.jaxa.jp/publication/event/2020/pdf/ws2020_05_07.pdf
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K% 7 NISAR FJH R ¥ —A

H e T AU JRf A > FBRF
e
H BT FEd
ISRO
T NISAR
AT 2L (NASA/ISROIC . % 3 JT)) LR
NASA/TSRO
AWS
7= FHER 57— 5 A
7 — & PN
X* 8 NISAR #ti /528
Svalbard (Ka)
Alaska (Ka) Tromss NOC
Sci Proc
& DAAC*
JPL
me |
N R £ _ @ Biak (S-LEOP)
® %7 Lul s)
Mauritius (S ‘_.ucmo‘wv( )7
Ground Station @ e o =260
C:‘lml Ceanlg:l ] - -;SI‘\C |
NASA Provided . 2P g |
ISRO Provided Punta Shadnagar (Ka) NRS_C :,
» Arenas (Ka) g %; i
*Cloud facilit B | S !
.'ocationf,a& c;’- Antarctica (S,Ka) | aNEWE (&DVSC (!aunch[ j
location of DAAC, ® . ISTRAC riharikota |
AWS US West 2. - - : [ (S-LEOP) 5

25 https‘//directory.eoportal.org/web/eoportal/satellite-missions/n/nisar
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i Landsat ') —X

o CKENHET S, RLEHOEVEFEE AL AT L —2 a0 1o ThD, [AEEREL Y
HEns7—41x, USGS (United States Geological Survey) %l U CA—7"> 7 U —|TA
B STV 5, 2021 42 Landsat-9 2475 EiF T\ 5,

K% 9 Landsat 1-3 %

B

v FZ—

BHY -
EVRRET )L

H¥&

BA%E
- BUE

itk

R

= om

Y ESN

F—5
Bk

ARy 7

15 19724, 25 1 19754, 35 : 1978 FITH B LI 2
TSI ER O KFOBFTE & B2 B & U 7o HERELI R 5226

Civil/Others

FEE, HWELL BRAR, MGG, B, HUX(ERZR RO T fiRgE T — &
Z AR

HE#H : NASA

FEEBESE - BEET

NASA : Data Collection System, World Reference System 7 £
RCA Astro-Electronics Division: Return Beam Vidicon Camera
Raytheon Santa Barbara Remote Sensing: Multispectral Scanner

BAZa R k. RIH
NASA

1 %5 NASA, CCMEO, ESA

2 5 NASA. GA. INPE, CCMEO, ESA, JAXA/RESTEC, SANSA,
ESA/SSC. GISTDA

3% NASA, GA. INPE, CCMEO. ESA, JAXA/RESTEC. ESA/SSC.
GISTDA?28

NASA (1979 7>5 NOAA) 20

IW R T VARV ETT—H Ok

NASA & USGS TMSS 57— ¥ ORU&E & fidfi & - Tz,

BEIX EROS Data Center (EDC) (2X W X7V v 7 RAAL L ELTT—
RAHINTND

A X : 953 kg

HLIE : 951km. KI5 EIMIERNFHLE
BLHI R H -

band4 #% 500-600nm

band5 7% 600-700nm

band6 TR+ 700-800nm

band7 ¥T/74+ 800-1,100nm

26 https://landsat.gsfc.nasa.gov/satellites/landsat-1/

27

https://www.restec.or.jp/satellite/nisar

28 https‘//landsat.usgs.gov/historical-international-ground-stations/

29

30

https://directory.eoportal.org/web/eoportal/satellite-missions/l/landsat-1-3#launch
https://www.usgs.gov/landsat-missions/landsat-1
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o BIE185km
o ZE[E3fERE © 80m
o 1MHFEH 7= A Sbits
o JEFMIR
1% :1975-1978
2 4 1 1975-1983
3 5 : 1978-198331
- [EUFH#%:18H
« #9103 43,1 ARl
e WEVVU AW

X% 10 Landsat 4-5 %=

o 4519824, 5% : 1984 T H LI HA
e »  MSS & Thematic Mapper % #5#

o GEAHIMA KD EWVHIEREIIA 2
7 F— +  Civil/Others
e - o MHBREJR. M@ & OBREEREEH

. EMFE, KEEMHRLETEAAUB
. EKIRORIL
H& o HEH : NASA

o HEEBHZ - BEE
NASA  (BH%%)
GE Astro Space (¥£f Lockheed Martin Missiles & Space) : MSS. GPS

EVRAET L

e FlR s AT L EAROWE
Santa Barbara Research Center of Hughes Aircraft Company: Thematic
Mapper32
« BAFE= X b AR
TE « NASA

. 4 %:NASA. CONAE. GA. INPE. CCMEO. AIR. CLIRSEN.
AGEOS. ISRO. LAPAN, ESA. JAXA/RESTEC. DLR. CONABIO.
SUPARCO. ScanEx. KASCT,SCRS. SANSA. ESA-INTA. ESA/SSC.

il A EOSAT. GISTDA

: . 5%:NASA. CONAE. GA. INPE. CCMEO. AIR. CLIRSEN.
AGEOS. DLR. ISRO. LAPAN. ESA. JAXA/RESTEC. DLR.
CONABIO., SUPARCO. ScanEx. KASCT,SCRS. SANSA. ESA-INTA.
ESA/SSC. EOSAT. GISTDA

F & M

USGS (1998 % TiZ NOAA) /NASA

f
i

o 1985 £ D 2001 4 F Tid Eosat 737 — & O pFZEMIfcAi 2 - Tz
=4 s TANI0FEETED L RARINT
BifEIX EROS Data Center (EDC) 2Lk 0T Y w7 RAL L ELTT—X
DA INTWD

=N,
&

31 https!//www.usgs.gov/landsat-missions/landsat-1
32 httpsi//earth.esa.int/web/eoportal/satellite-missions/l/landsat-4-5
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o YA X :2200kg
o W : 705km, KFRIHIVERNFEEE
o BER
bandl & 450-520nm
band2 #k 530-600nm
band3 7% 630-690nm
band4 IT7R4F 760-900nm
band5 FEFRS 1,550-1,750nm
band6 #\JR4h 10,400-12,500nm
band7 EFRS 2,080-2,350nm
ARy 7 o BlJIbE:185km
o ZEMSFRRE
ZJRF: : 120m
ZNLIgk : 30m
o 1HFEDHT- 0 EHRE: Sbits
o EMHIM -
475 :1982-1993 (EMH1L:2001)
575 :1984-1983 (EMH11:2012)
- [BUFH%K:16 H
« 999731 AElm
s WIEVYVY AW

X% 11 Landsat 7 ff&

o 1999 FEITHT B EIFE A, ETM+E >3 2154

M 2003 4E7)>5 Scan Line Corrector M#fE LV 57— % DZE AR TT — X 12
it
v F— e Civil/Others
e IMNFETO Landsat 7 —% &+ IR —H L7z Landsat 7 — & Otz
HEY - K0 7o — VRN — 2 g LB RN ORHEATHIZ BT 5 bl & Rl RELC
EYVRRAET L THZE
o EREMEROEZER LNBEBROT — A 7 O K L OB & s
H& « HE&EFH : NASA

o BT - REE
NASA (%)

BH Lockheed Martin Missiles & Space: f# & DLk

. Bl Raytheon Santa Barbara Remote Sensing: ETM+ (Enhanced Thematic
E= Mapper Plus)
i e B =X b : $666 million
& T E « NASA

il
+ NASA, CONAE. GA, INPE, CCMEO, AIR. DLR. ISRO, LAPAN,
ESA. JAXA/RESTEC/HIT/HEETIC., DLR, SANSA. ESA-INTA.

ML ESA/SSC,
GISTDA. UPR
T + USGS/NASA

33 https!//www.usgs.gov/landsat-missions/landsat-5
3¢ https://www.restec.or.jp/satellite/landsat-7.html
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« 1985 4E) 5 Eosat 287 — ¥ DO FAERIEAR 2405 Tz
. « 2001 412 USGS 2 PZEMEA 2, 12— 2$600 TIKFE
¢ 2008 )b )
+  HifE1% EROS Data Center (EDC) 2LV RXT VY v/ KAAL L ELTT—H
DA I TS

. YA X :2200kg
o WE : 705km, KFRIHIVERNFEE
o BN ER
bandl 7 450-520nm
band2 #k 530-610nm
band3 & 630-690nm
band4 T7R4L 750-900nm
band5 HHER4+ 1,550-1,750nm
band6 ZJR4FL 10,400-12,500nm
band7 HHR4 2,090-2,350nm
band8 520-900nm
« BTE185km
o ZEMEISYAREE  BARAL - 60m, LIS 30m
o 1HFEHZY EHA: Sbits
o JEAWIRE : 1999-BI(E
« [EUFHZE: 16 H
o K999 431 JEE
« WEYY
o o Ury (XU R) : 75Mbpsx2 F ¥ FRIL
e TT&C (SR F) : 71 A KMV 1.2k/4.8k/256 kbps, =1~ K 2kbps

A

X% 12 Landsat 8 #EE

. 2013 4E|THT B LT A~

M . Operational Land Imager (OLI) & Thermal Infrared Sensor (TIRS)
gy

' & — . Civil/Others

By - o HIERBEOFiFRE~ LT AT NOVEGE DN BAIRAME G O B & AR AF

ERAET IV
H& o HE&E#H : NASA/USGS

o FEEBRAYE - G
*  NASA: Thermal Infrared Sensor

EERS » Ball Aerospace and Technologies Corporation: Operational Land Imager35
ES - dliE * General Dynamics Advanced Information Systems (GDAIS) 737t fili
it 36
(G - BA¥ = 2 1 855 million®7
il

Tk « NASA

+ NASA, CONAE. GA, INPE, CCMEO, AIR., AGEOS. DLR. ISRO,
2 ] LAPAN. ESA. AIST. SANSA. ESA/SSC. GISTDA
GISTDA. UPR

35 https://web.archive.org/web/20170426223126/https://landsat.gsfc.nasa.gov/landsat-8/spacecraft-instruments/
36 https://directory.eoportal.org/web/eoportal/satellite-missions/content/-/article/landsat-8#spacecraft

37 https‘//www.cbsnews.com/news/nasa-launches-855-million-landsat-mission/
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A + USGS/NASA

TF— «  BI{EIT EROS Data Center (EDC) IZL VD RT Vw7 RAL L LTT—X
Ji)E754 DARSH TS

o YA X :2071 kg3
o A : 705km. KIGRIHIEEIFHLE
o BN R
Operational Land imager (OLI)
bandl:2—A ¥ )L/ 7 1 V)L 433-453nm
band2:% 450-515nm
band3:fk 525-600nm
band4:7/% 630-680nm
band5:ifr/R4:  845-885nm
band6:HH7R%  1,560-1,660nm
band7:H {774k 2,100-2,300nm
band8: 500-680nm
ANy T band9: " [EZR4+  1,360-1,390nm
Thermal Infrared Sensor (TIRS)
band10:#uR4+  10,600-11,200nm
band11:#7R4  11,500-12,500nm
« Bl 185km
ZE[E53fRRE : OLI : 30m, TIRS : 100m
band8 (X, /N7 u~F v 7 QK CTHMREE 15m
o EMMIR : 2013-FA4E
« [EUFHZE: 16 H
o K999 431 JEHE
e BEVYY FurUrr)
o HuLUrs (XNAUF) 1 441.625Msps (AT —#)
« 185 : LDPC %551t (L — K 7/8) 384 Mbps

X% 13 Landsat 9 HE

. 2021 F4TH LT HE A
LTS . Operational Land Imager2 (OLI2) & Thermal Infrared Sensor2
(TIRS2) %4
74— . Civil/Others
. SN - ML L L, KER e E0E=2 1 7
HE - . AR ORI O B[ DR

o HHTOADIFEINED X O ITREICEE L 5 2 50Ol
- AW BREEOwy LS
o KA O EED A AL

EURRAET I

i . HE# : NASA/USGS
% . PR - MEY
Eﬂ; B% NASA: Thermal Infrared Sensor 2

Northrup Grumman Innovation Systems 73M& 2 HE
Ball Aerospace: Operational Land Imager 2
e B =X K @ $750 million0

W B

38 https://www.usgs.gov/landsat-missions/landsat-8
39 https://web.archive.org/web/20170324113854/https://landsat.gsfc.nasa.gov/landsat-9/landsat-9-overview/
10 https//www.space.com/nasa-landsat-9-earth-observation-satellite-launch-success
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H 15 .
S .
F—% .
gk

AN g

NASA

NASA. DOI/USGS (EROS Center)*!

USGS/NASA

BifE1X EROS Data Center (EDC) 1L W7V w7 RAL L ELTT—#
DAFASHTND

A X 2,711 kg

#IE

705km, ARG [RIHIVER]FELE

B Ry

Operational Land imager (OLI)

band 1:2— A% L/ 7 1Y) 435-451nm
band 2:7 452-512nm

band 3:#% 533-590nm

band 4:7% 636-673nm

band 5: NIR 851-879nm

band 6: SWIR1 1,566-1,651nm

band 7: SWIR 2 2,107-2,294nm

band 8: 503-676nm

band 9: Cirrus 1,363-1,384nm

Thermal Infrared Sensor (TIRS)

band 10: TIR 1 10,600-11,190nm

band 11:TIR 2 11,500-12,510

B 185km

ZE My fiRee

OLI : 30m

TIRS : 100m

band8 X, /X7 a=TF v 7 O E THERE 15m

EAWM : 2021-B7F  (KIETH 54,15 EN0BEIRH D)
FjFHE%: 16 H

#9199 %3,/1 JEE

BEY 7

F—=HU 7 XA HAECRESIZMERBENLEZY T
A LBIOHE ISy — T — 2 D%E
TT&C (S /3 k)

41 httpsi//landsat.gsfc.nasa.gov/satellites/landsat-9/landsat-9-mission-details/landsat-9-ground-system/;

https://www.usgs.gov/centers/eros/news/usgs-eros-landsat-9-ground-system-ready-launch
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ii.  Earth System Observatory T¥ELTW3FE :
e NASA I 2022 42, Earth System Observatory FC, AN 4>oDI v aOf 6 ET%
TELTWD,

X% 14 NASAHEREHII v ¥ 3 v O2kfie

National Aeronautics and N(;\- A

Space Administration

~

BARTH.FLEET

INVEST/CUBESATS

TEMPEST-

CSl

NACHOS2* 202

JPSSINSTRUMENTS
sOMPS-LIM -
i

ISS INSTRUMENTS

MISSIONS

e TROPICS(Time-Resolved Observations of Precipitation structure and storm Intensity with
a Constellation of Smallsats)43 : [LEBLHA B & Lc 6 DO/NUERTH D | FERRIFO 7
BRI 60 0N & ENTWV D, <A 7 n et 2 ##. #URA @ Pathfinder & 2021 412
TR, 7pd6. 2022 42T 2 BT RICRIGL T %,

Kz 15 TROPICS #E

o 202345 AITIT RIFPiE, 7238, 2022 1T 2 BEFT RITREL
) o HABrfErE  (Pathfinder % 2021 4% 6 H 30 A Falcon-9 THT ki)
o A T BRI AEE L7 6 SO/ EIZ LY 3 oOWLE T A <

7 H— . Civil/Others

12 NASA Website
43 https‘//tropics.ll.mit.edu/CMS/tropics/Mission-Overview
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Hi -
EYRAET L
H&

Fi%E

- Bl

Tk
SR

>

il
1 45

F s
e

AN g

BRI BT 5 % i BB 0 B B <o /K 45 A1 % i 44

BekfE ot (HELEET) (2615 EEOER & ROMEDOBHERD
23
BEHEKEOA, BE EROKE IMIORENY . BoTHz
g

NASA

NASA, MIT, NOAA, University of Wisconsin, University of Miami, WFF,
UMASS, Cornell University, Tufts University
#3% : Blue Canyon Technologies, MIT

Astra
KSAT

BCT (Mission Operations Center)
MIT LL (Science Operations Center)

UW-SSEC

P A X :5.34kg, 1010%¥36¢cm, 3U7

L& : Pathfinder 3K FEIMIHLE, Drifting orbit*®
I : 600 km?9

BRNRER . TR

BHINE: 2,200 kmb0

ZEW4IRRE « T XIS [R5

HEHHIM 15 # H

IR : 60 HLIN (2 AT L—3 g USERER)
JEH#A - 94.5 47 (Pathfinder)

WUEERE: 97.5° (Pathfinder) . TROPICS i 30°
WEY 7 B

'S

4 https://tropics.1l.mit.edu/CMS/tropics/Mission-Overview

5 AGU2021 (2315 5 NASA #i# L v
% AGU2021 12315 5 NASA ## L v
41 AGU2021 12315 5 NASA ## L v
48 https‘//space.oscar.wmo.int/satellites/view/tropics_02

49 https‘//space.oscar.wmo.int/satellites/view/tropics_02

50 https://space.oscar.wmo.int/satellites/view/tropics_02

51 https‘//space.oscar.wmo.int/satellites/view/tropics_02
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Xz*E 16 TROPICS DHEHNE R #52

1 91655+ 1.4 GHz 1000MHz  50.7 km 0.95
K

2 114.50 GHz 1000 MHz  41.2km 0.55
K

3 115.95 GHz 800 MHz 41.2 km 0.60
K

4 116.65 GHz 600 MHz 41.2 km 0.70
K

5 117.25 GHz 600 MHz 41.2 km 0.70
K

] 117.80 GHz 500 MHz 41.2 km 0.75
K

T 118.24 GHz 380 MHz 41.2 km 0.85
K

8 118.58 GHz 300 MHz 41.2 km 1.00
K

9 184.41 GHz 2000MHz  27.5km 0.60
K

10 186.51 GHz 2000 MHz  27.5km 0.60
K

1 190.31 GHz 2000 MHz  27.5km 0.60
K

12 204.8 GHz 2000 MHz  26.0 km 0.60
K

K% 17 TROPICS X v i 3 VB8

TROPICS CubeSat Overview

Deployed

Articulating 5-panel
solar array Stowed

3U CubeSat

(10cm x 10cm x 36cm)

L

1U Payload

+ Scanner assembly

+ 83 mm aperture

+ Noise-diode / sky calibration

Ults pactW/F/G i

+ Whband 92 GHz

+ Fband 7ch (114-119 GHz)

+ G band 4 ch (183#1, 3,7), 204 GHz

2U Bus: BCT XB-1

+ S-band radio

+ ADCS: sun sensor(s), star-camera,
reaction wheels, torque rods

.

— LINCOLN LABORATORY
Lifetime expectancy > two years MASSACHUSETTS INSTITUTE OF ',«.N,.'.i\

52 https://space.oscar.wmo.int/satellites/view/tropics_02

5 AGU2021 123317 5 NASA @5 L v
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o JPSS-2: &KUE - VR - VEEIRFEBLAAZ BEY & LR, BH0EICRATIE, ~ A 7 2k - #7454+
WA o F LA - RN Y 2 ##, EUMETSAT @ MetOp >V — X & EEETE,
NASA 78 NOAA O FEA L L TR L., NOAA-21 ICA4MALE RS 5T IE,

X#*E 18 JPSS-2 HE

o 2022 FHTH LTS

iz o KRRJE. BElE, MHEORG E RPNRRE L REOT — X OB ELT O 5
v F— e Civil/Others

+ NOAA £ L TU'NASA 7% JPSS (Joint Polar Satellite System) (2 X 5 1%
W% FHE L, EUMETSAT (PR XS4 2#B : European Organization for
the Exploitation of Meteorological Satellites) % MetOp > U — X2 XV 4
HAY - AL A FEi 95 2 & T i,
EYVRAET L «  JPSS % Suomi-NPP, JPSS-1 (NOAA-20) , JPSS-2, JPSS-3, JPSS-4 @ 5
HERERKIT L D Yk AE BRETBLIIAT & C 2038 45 Tkt 7 2 FHimiss
« JPSS-3/4 (ZE LI 28 s L UV32 FEITHT LEHEH Y 56
* NASA 23 NOAA OREEAN & LT, fEMS. 15 L 1 EROTUSEIT 557

& « NOAAS58

BH 5 « NASA

- ik ¢  Northrop Grumman Innovation System
£
w Ik +  Atlas
® wrm . gw
il

T « NOAA

T—X - 9

Bh

+ P A X :2540 kg

T . B AR

e E% :833km (+17km)
+ ATMS ((Advanced Technology Microwave Sounder : 7 & A k7 v 7 EH~

54 https:!//www.jpss.noaa.gov/mission_and_instruments.html

55 https://www.restec.or.jp/satellite/jpss-series.html
56 Jeremy Goldstein et al., “VIIRS Socio-Economics Impact Assessment” IEEE IGARSS 2022 LV

57 https‘//directory.eoportal.org/web/eoportal/satellite-missions/n/noaa-20
58 https‘//directory.eoportal.org/web/eoportal/satellite-missions/n/noaa-20
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A 7 ) 59
JE¥e%k - 23 — 184 GHz
#BIME: 2300 km
25y fREE 1.5 km
+ CrIS (Cross-track Infrared Sounder : 7 — U =& LAY fa A —H) 160
B RH
SWIR: 4.64 — 3.92 nym
MWIR: 8.62 - 5.7 pm
TIR:15.3-9.1 ym
BUAINE: 14 km
ZEMH 53 fERE 1 km
+  OMPS (Ozone Mapping and Profiler Suite : U & « E F&H UV /A /R—2R
R MNARA=T T AR fr A—4) 61
BLHIE:
H T~ /% 2800 km
EF7n7 747 :250km
V2% o7 47 500 km
N
B F~ /% 49x 50 km
EF7r77A7 :250x 250 km
UVAaH$o T 47 0 1km
WEAT
H T~ /%300 - 380 nm
EF7r77A7 :250-310 nm
VLYo o5 427 290 — 1000 nm
« VIIRS (Visible/Infrared Imager Radiometer Suite : ¥ /L FF ¥ > R/)LA A —
Ty - SRR 62
BRI RAY 0 0.4 — 12,56 um
BHME: 3000 km
T2y fRBE © 0.4 — 0.8 km
« RBI (Radiation Budget Instrument) : 63
JE e
Short-wave: 0.3 — 5.0 pm
Total radiance: 0.3- 100 pm
Long-wave: 5- 50 pm
HHME: 3000 km
2253 fi#8E : 30 km
o JEMMIE T
o [FEMFHZE: 20 H
o 101 &
o BUEMERLA: 98.7
- WmEY Y
«JPSS-1 DX 7Y (KasX K) : 300Mbps
Ny 77 w7 LT TDRSS (Tracking and Data Relay Satellite System)
{f&i% transmissions (to improve future latency issues)
« JPSS-1 Da—HFEHY 7 (XX F) : 15Mbps

9

o

60

61

62

63

https://www.restec.or.jp/satellite/jpss-series.html
https://www.restec.or.jp/satellite/jpss-series.html
https://www.restec.or.jp/satellite/jpss-series.html
https://www.restec.or.jp/satellite/jpss-series.html
https://space.oscar.wmo.int/instruments/view/rbi
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*  SWOT (Surface Water Ocean Topography) : /K&l Z By & L7-fE, Ka /N> KL—&—
TEt #4548, CNES & CSA. UKSA 2377,

KM% 19 SWOT ##=

s

v ¥ —

HEY -

EYVRRAET L
&
B %
- BliE

E R

it

S 1R

|

C TE
T —X
JiNE

2022 4TS _LiF6e

NASA & ONES 73 F % LT D U AR AR S v o3 o, 65
ERDOKEREFR %2 L —F— LA (Nadir Altimete) THUHIT 5 ik L B
V. AR L — & —FuE A D KRR S & S e T 2 YOoT R E I
35,

TREA R -

(1) KaRIN (Ka-band Radar Interferometer)

2 ~A 7 v EER

() <A 7 v

Civil/Others
Wi Fs I ORISR oD 7K AT AR 55 00 G 72 e 22 [ 45 AR O FHRI2Y B 1Y

NASA, CNES

NASA, CNES
Thales Alenia Space

Space X (Falcon-9)

NASA, CNES

NASA, CNES (CSA, UK Space Agency)
NASA, CNES

64 https://directory.eoportal.org/web/eoportal/satellite-missions/s/swot

65 https‘//directory.eoportal.org/web/eoportal/satellite-missions/s/swot
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ARy g

A X ~2000 kg

IE  KESFER

EEE 890 km

LI -6

(1) Ka-band

(2) 5.3GHz, 13.58 GHz

(83) 18.7GHz, 23.8GHz, 34 GHz

BT

(1) 120km
(2) 70km
(3) 70km
225y iR RESS

(1) [ : Horizontal 50m. Vertical : 10 cm
## : Horizontal 1 km. Vertical : 1 cm
(2) 25km
(3) 30km
TE IR ;5 4R
B E%L : 14 B0
JEH KB
UEERMG: 77.6°
BEBIOLET—2 AUV 7 (XN F)

-3

6

67

68

-3

9

70

https://space.oscar.wmo.int/satellites/view/swot
https://space.oscar.wmo.int/satellites/view/swot

https://space.oscar.wmo.int/satellites/view/swot
https://directory.eoportal.org/web/eoportal/satellite-missions/s/swot
https://space.oscar.wmo.int/satellites/view/swot
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e EMIT (Earth Surface Mineral Dust Source Investigation) : HiZEH % X MNERHAZ B &
L7 ISSHE#E TEDA A RT AL b, "8G - RN V2454

X#*E 20 EMIT #%=

2022 45 7 AT LT

B2 © HRHUROIIMRE R A E . SRR BE O I E
o RYEREE D38 AR OB 72
€7 = *  Civil/Others
HE - o RPEREER & 2D & TV DO I A AERL
EYRRET IV
H&
e + NASA (JPL)
. HYE o PERI AN R
ES
it T 1 « NASA
B iR - Nasa
il
A + NASA
T4 + NASA
iiEi
. - THBM
Az . EEY L7 1L 1SS & F
K& 21 EMIT ALy 7 HEES
Key EMIT Properties
F-number F/1.8
Cross-track FOV 11°
IFOV (cross-track x along-track) 155 x 71 prad
Focal length 193.5 mm
Entrance pupil aperture 110 mm
Spectral Range 380 - 2500 nm
Spectral Sampling 7.4 nm

71 https://earth.jpl.nasa.gov/emit/

72 https://earth.jpl.nasa.gov/emit/mission/about/
https://earth.jpl.nasa.gov/emit/instrument/specifications/#:~:text=Key%20 EMIT%20Properties%200ptical%20configuration%200f
%20the%20EMIT,calcium%20fluoride%20crystal%20refractive%20element%20t0%20the%20grating.
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Mz 22 EMIT X v = VB

PN
“h

The Earth has a mineral dust cycle with many impacts
throughout the Earth system. Rebet0 e

RADIATIVE FORCING

4

Precipitation

DEPOSITION

Ditf

T DZ7050110))

ESETH

SURIAGCEINERATGY S
Knowledge of dust source mineral composition is poor and needed to better
understand current and future impacts.

2021-12-13 13:14:49

EMIT will use NASA invented Imaging Spectroscopy
measure the mineral composition of the Earths arid la

Calibrated Mineral Spectral Signatures ="' i

Image Cube ' / i

First Imaging
Spectrometer (AIS)

Wavelength (nm)

Mineral Map . cssomons osmortonte 4. Ca) XA SHORIHTWEO
. e Gosthie FeO OM Oppsun Ca3Od DO

Ooiomte CalpCOIR ——Caiche CaCOY

e PCIOOKALMG Feid(S AMOIHONR Q0] ~—— Mematts Fo203

Vermculte (Mg Fer 2 AINA S HOOHS S20 Cvorte (Mg Feid S AISO 1OOM S Mg FeilOnd

2021-12-13 13:15:28

™ AGU2021 (251) 5 NASA #i5 L 0
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B) ESA (European Space Agency)

i, Copernicus Sentinel 1) —X

o a~N=IRATur T AL, ECHEEL TWHEIHEE v /7 A Ths, Sentinel > U —
RIT7 07T AOWRBLRIFREIAL AT L— a3 ThY, ERINR T 7 — L O HIERBLI
T —F EE TR O —F—TRAE LT TV b,

e JTHTIL, OpenData Cube 72 &7 — X OB OMTICET 57T v 74— L7 EHFREL
TETBY, VE— e 77— %25 LENZMIMIEE LTV REDOTRT —#
Lo TETWVD, VE—= MBIV TEEDILRICRKWICEBKL TV EARENTED
EU & LTIEARV Y — RIS HEITS LT 2 8EGHE LT\ D,

e Copernicus Sentinel ' U — XD EZ | LIFICE LD D,

X% 23 Sentinal 1A~1D &7

HE N
Sentinel 1 : The SAR Imaging Constellation for Land and Ocean Services
+ 1A : 20144, 1B : 2016 FFITHT B EIFHEH
g « fEL. 1BF21/12 AIZRAELZERY 7 v 27 LRI L 5@ TH
WrLCRVEIHRE L &L TV URTe
1C : 2023 4F 4~7 A, 1D : 2025 Fi\24TH LT P&
C band SAR &> ¥ & #54;
v FZ— +  Civil/Others
HE - o WINES (EU) & 3—nm v )5HR (ESA) OHIERELA 7 = 7 F & Ta~
PURRES =2 ZEHE T XA HERBLATE
v o MR, BRI GEAS, W GRS, W EE OKSET o Em & R
) . W OWE, e, Wokogdn - 24 T EBL
H¥E .+ ¥ : EC/ESA
o R - s
Thales Alenia Space Italia: CSAR 7> 7O TR £V a2 — 7 nr b=

B3 YR LY ha=s ARE

- Bl Astrium Germany: C-SAR XA 2 — F
= Astrium UK: T T F DY T AT L8
)i o BA¥E= A b R
{23
&) TE »  Soyuz, ROSCOSMOS

HER - ESA

EH « ESA/EC™

T—# e ESAL ECIZEYVTF—#IF— ARSI TN

B

5 (T eoPortal, WMO OSCAR, RESTEC 2 #T — & N— X & HLICS R LIERR

76 Pierre Potin, et al., “STATUS AND EVOLUTION OF THE SENTINEL-1 MISSION” XIEEE IGARSS 2022 X Y
7 Pierre Potin, et al., “STATUS AND EVOLUTION OF THE SENTINEL-1 MISSION” XIEEE IGARSS 2022 X Y
78 https://sentinel.esa.int/web/sentinel/missions/sentinel-1/satellite-description

7 https://www.restec.or.jp/satellite/sentinel-1-a-1-b.html
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B A X : 2,300 kg8, 3.4m*1.3m*1.3m8!
aE - KGFHYERR R —2 % 2 7 #0E
I 693km

BN ES © Cband SAR

B

Stripmap 80km

IWS 250km

EWS 400km

Wave 20km*20km

2253 FRRE

Stripmap 5m*5m

ARy 7 IWS 5m*20m
EWS 25m*100m
Wave 5m*20m
o EMWIM 7254 (A, B, C. DD 4T 144F)
« [EYFH%:12H
o JEM :98.74 %
o HLBEfERE : 98.19°
« WEVLY
o N u—KFTLY Y (XX F) : 260MbpsX2
TT&C (SN2 F) Up 4kbps. Down 16/128/512kbps
« @EEHFX:0QPSK (XA u—KF¥y U 7)
« PDHT V7Y AT ARA)L—7 ki 1950 Mbit/s
X% 24 Sentinal 2A~2D #fE82
HAE P
Sentinel 2 : The Optical Imaging Mission for Land Services
« 2A: 20154, 2B : 2017 FITH D EIFHEA
= « 2C: 20244, 2D : 2025 EICHTH LIFPE
. Multispectral Imager (MSI) / ~/LF AT hbA A =Ty (13 3
R) 5
v F— . Civil/Others
HHY - . FEEN A2 ERRE LI v v a v
EVRRET o fEAE, THORIE. RHORGE BRSO FEELT
v
H&E .« %% : EC/ESA
B% e Astrium GMBH
. By *  Astrium SAS: Multispectral Instrument (MSI)
% o PHRI AN RH
4T + Vega, ESA
®
&) Hi B H « ESA
A « ESA/EC
T—H « ESA L ECIZIVTF—FIT—HABRIN TS
iE7d

80 https://www.usgs.gov/landsat-missions/landsat-1

81 https://www.restec.or.jp/satellite/sentinel-1-a-1-b
82 |2 eoPortal, WMO OSCAR, RESTEC #2{F#HT —F X— 2 & H LIS LIER
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. # 4 X : 1,100 kg, 2.0m*1.7m*2.2m
o HUIE : KBHEHIEGE
« A : 786km
. BN R4 -
Bl # 443nm
B2 & 493nm
B3 #% 560nm
B4 78 665nm
B5 AIHUT /RS 704nm
B6 AT /RS 740nm
B7 AT /RS 783nm
B8 ¥R+ 833nm
B8a iT/R4F 865nm
B9 #T7R4: 945nm
B10 ¥ RMRH 1,374nm
B11 FE# £/ 1,610nm
B12 i &EHRS 2,190nm
« BNE : 290km
. 228 4y fiine:
B1, 9. 10: 60m
B5, 6, 7. 8a, 11, 12 : 20m
B2, 3, 4, 8:10m
o EMMIE 74 (AL B, C, DD 4T 14 4)
. EYFH%L - 10 A
o A :100.7 %
« WUBERA 98.5°
s WEVVZ
e NAfu—FKF—FFu Yy (XN K) 560 Mbps
« TT&C (S N> F) :Up 64 kbps, Down 2Mbps
+ EDRS (European Data Relay Satellite) RT3tV >~

ARy 7

X5 25 Sentinal 3A~3D ##fEiss

HAH NE

Sentinel 3 : Global Sea/Land Monitoring Mission including Altimetry
«  3A: 20164, 3B: 2018 T H LIFHEA
. SAKO3B DO 2O AT L — g
e 3C %2024 4. 3D 232025 4FICHTH B PEss
. TREA AL
(1) DORIS (Doppler Orbitography and Radiopositioning Integrated by
Satellite) #EMINLT AT & /GPS (GPS Receiver) /LRR (Laser Retro-
Reflector) /MWR (Micro-Wave Radiometer) ~ - 2 & it
(2) OLCI (Ocean and Land Color Imager) H/0fiFREA A — v 7 A7 |
o x—4
(3) SLSTR (Sea and Land Surface Temperature Radiometer) A/ #8774} 1
A= TN TF AT SV R
(4) SRAL (SAR Radar Altimeter) 2 A (C /3> F, Ku /3> K) B &M

AR

B

v ¥—

Civil/Others

HEY - o VFIEIREE., MEHEIREE. VS E & FH
EURRAET L

83 |2 eoPortal, WMO OSCAR, RESTEC #2{F#HT — & X— 2 & H LIS LIER
84 https://www.eumetsat.int/our-satellites/sentinel-series?sjid=future
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3 &
o
[_r.

il

AN g

H&# : EC/ESA

TAS-F (Thales Alenia Space — France)®
AR A b @ R

Rocckot-TM, ESA

ESA

ESA/EUMESAT

ESA L ECIZL Y F—ZIZ— KRS TWD

A4 X 11,250 kg, 3.9%2.2%2.2m

#3E - KGR ELE

T : 814.5km

BB EH

(1) 23.8, 36.5GHz

(2) 0.4-1.0pm

(3) 0.55, 0659, 0.865. 1.375. 1.610. 2.250. 3.74.
i%n/R> R 3.74. 10.85um

(4) Kuband 13.575GHz, C band 5.41GHz

g

(1) 30km, 100km

(2) 1,300km

(8) 1,400km (B FEHE) , 740km (7 = 7 /LELHD)

(4) 30km, 100km

ZEFHI 53 FRHE -

(1) 20km

(2)  HEKOMHESE 300m, ¥FE 1.2km
(3) 0.5km, 1km

(4) IFOV 20km, SAR Along Track Mode 300m

EHWIM 7.5 F
EFH%C: 27 H
JEH 100 4
HIEEA A 98.6°
WEY

10.85, 12pm, X

o NUu—RF=FHETLY s (XX R) 1 280Mbpsx2

+ TT&C (S 3> R) :Up 64 kbps, Down 1Mbps

85 https‘//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/copernicus-sentinel-3
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X% 26 Sentinel-4 fZE86

HHE NE
s 2024 (2, MTG ST Il ShFT P
SO - AT TSN AR hm A =2 b BURSNRT T X THER S LD
I F— Civil/Others
RERDZERE w354 (NO2, Os, SO:, HCHO, CHOCHO) & =7 1
A - VL OB

ERAET L

Sentinel-4, -5, -5 precursor |Z. Copernicus Atmospheric Monitoring
Services (CAMS) ®=—X|Zxtix LIz EMZM 22 2T L— O
e LTI T H88

Hy H&# . EC/ESA
B T2 . Airbus Defense and Space®®
s ESA: Custom Furnished Item
4 = CEERS NS
M Tk ESA
{ZS
W HER ESA
T ESA/EEA
T—H T—H AR END
Bk
P4 X : 3,600 kg
BLE: #RfE
BN By -
#6844 305-400nm
A 400-500nm
RS 750-775 nm
ANy T BANE: 8 km

AT N TR
4% 0.5nm

"4 0.5nm

ITFRA: 0.5nm
I - 8.5 4
#BfEY > 7 : 260 Mbps

86 |2 eoPortal, WMO OSCAR, RESTEC #2{F#HT —F X— 2 & HLIZS B LIER
87 https://hsat.space/satellites-sentinel-4/
88 httpsi//sentinel.esa.int/web/sentinel/missions/sentinel-5

89 https://sentinel.esa.int/web/sentinel/missions/sentinel-4

9% httpsi//hsat.space/satellites-sentinel-4/
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X% 27 Sentinel-5P (Precursor) #fzEol
HE A
o 2017 FFITHT D BIFER

B 59

ARV T ARY A —Z B

. SCIAMACHY/Envisat, OMI/AURA. Sentinel-4 & Sentinel-5 M %% [ % J

. Tropospheric Monitoring Instrument (TROPOMI)/  UV-VIS-NIR-SWIR

v F— . Civil/Others

HE - BT %

WELTHEMAIN TN D2

+  Copernicus Atmosphere Monitoring Service (CAMS) # ¥ 7KR— 425 FHE
BRRREOWBEA AL T 0 Nk EWZERH 5

REET. H 7 m— L

EVRAETIL e Sentinel-4, -5, -5 precursor I, Copernicus Atmospheric Monitoring
Services (CAMS) @ =— XX}t L7 AEMER a2 7L — O

& . & : EC/ESA/NSO%
BR¥E o I : Astrium UK
. o PHFE= A K : €45.5 million
S
Wi T E *  Rockot/Briz-KM, ESA
(LS
i E R « ESA
il
& «  ESA/EC/NSO
T—X s THIFBRARINTNS
Bk

91
92
93

94

F1Z eoPortal, WMO OSCAR, RESTEC f2IE#MT — % ~— X & LB LIERL
https://sentinel.esa.int/web/sentinel/missions/sentinel-5
https://sentinel.esa.int/web/sentinel/missions/sentinel-5p

https://www.esa.int/About_Us/Law_at_ESA/ESA_selects_Astrium_to_build_Sentinel-5_Precursor_satellite
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HA X : 980 kg

BITE KBS E IETE
T 824km
B B

Bl %%+ 1 270-300nm
B2 4442 300-320nm
B3 UVIS 310-405nm
B4 T 405-500nm
B5 ITR4k 675-725nm
B6 ¥4+ 725-775nm
B7 FREMRI 2,305-2,385nm
FRINE: 2,600km

A s
7 RS -
B2, 3, 4, 5, 7: 7km*7km
B1 : 21km*28km
B6 : 7Tkm*7km
1 WELVIEHRE AH
. EHWIN 79
« [EYFH%:17H
. JEH 101 4
< BUEMERME 98.74°
. WEY
o NS u—RF—=HEyLY Ly (XX F) 310 Mbps . OQPSK
« TT&C (S/3 F) :Up 64kbps, Down 128k/1Mbps
Xz 28 Sentinel-5 9%
HAE P
Sentinel 5 : Atmospheric Monitoring Mission in LEO
o 2024 FITHTH LI T RES
W . Sentinel-5 | UVNS (Ultra-Violet /Visible/Near Infrared/SWIR)
Spectrometer : UV-VIS-NIR-SWIR A A —Y V7 AT hr A—HF T,
EUMETSAT @ EPS % %, MetOp-SG (2 s 5
' F— . Civil/Others
. SHRE OKRFILFEEZET 7V r—va rOiedh, KRRBEARORKE %
H
H i - . FVr TR, TR, RSB, AF . RLAT LT

BV R AET L

R, =7 v VR I E

Sentinel-4, -5, -5 precursor |£, Copernicus Atmospheric Monitoring
Services (CAMS) O =—XI|Zkfix LIzt A2 AT L—3 v DOH
wE LTI ST 597

HE& « HE#H : EC/ESA
£ g +  Airbus Defense & Space: i (Z#5H & 2 # H oo R
. g o PR =2 N ;€144 million?
;2?'; Tk « ESA

i BJR « ESA/DLR

9% F2|Z eoPortal, WMO OSCAR. RESTEC 215 #HT — % ~— 2 & HLICS B LIERK

9 http://database.eohandbook.com/database/missionsummary.aspx?missionID=641
97 httpsi//sentinel.esa.int/web/sentinel/missions/sentinel-5

98 https://www.copernicus.eu/en/media/images/contract-signature-sentinel-5
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ARy T

ESA/COM/EUMESAT
T=AIE—RAR STV D

HA X : 980 kg

#3E - KR ELE

B 824km

BN R4 -

Ultraviolet 270-300nm

UV2VIS 300-500nm, 750-773nm
IR 685-710nm

HIEER/ 1 1,590-1,675nm
HIEER/ 3 2,305-2,385nm
BLHIE: 2,670km

2SS fiRRE

Ultravioletl 50km*50km
UV2VIS 7.5km*7.5km

PR 7.5km*7.5km

WK ERA1 7.5km*7.5km

P EIRSN 3 7.5km*7.5km
AWM - 7.5

ElYFH%K - 29 H

JAH 101 4y

IEERY 98.5

WEV

+ Ka-band # 7> U > 7:781Mbps (2 channels)
¢ X-band ¥ vV 7 :80Mbps
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B

X% 29 Sentinel-6 fEEE%
P

Sentinel 6A % 2020 (2] 5 _E(F100

Sentinel 6B 1 2026 F(2# H _EiFFEion

BA [ZIE TRE A #EH

(1) Poseidon-4 SAR Altimeter Instrument (POS4) /L —% —g& E it

(2) Advanced Microwave Radiometer for Climate (AMR-C)/iE:REE T
W~ A 7 v it &t

(3) Global Navigation Satellite System — Radio Occultation (GNSS-RO)/
EMERMA R S AT A

(4) GLOBAL NAVIGATION SATELLITE SYSTEM — PRECISE ORBIT
DETERMINATION (GNSS-POD)/ & #iER N TR > AT A

(5) LASER RETROREFLECTOR ARRAY (LRA)/L—#—L kU 7 L2
H—T LA

(6) DOPPLER ORBITOGRAPHY AND RADIOPOSITIONING
INTEGRATED BY SATELLITE (DORIS)/# &I AT 2

s X —

Civil/Others

HEY -
EVRAET L

TOPEX/Poseidon 72, Jason-1, 2. 3 ¥ U —XHEIT L 5w B % kst
THEELICRKATHROET MIEH SN IRIR EBEOHEREZINLEL,
BICEET D,

KBS FARCG 2 DB OMHE, Wi LA O, KRG THROREED
m

H& H&# : EC/ESA/EUMETSAT/NASA/NOAA
25 . Airbus DS102
B NASA/JPL: LRA. AMR-C. GNSS-RO
- RlyE ESA: Poseidon-4 Sar Altimeter Instrument, GNSS-POD. DORIS
ZE B = Ak : NASA: $97 million103104
it
'S Tk SpaceX
LA ESA
38 ESA/NASA
=1 T—HIF— AR EN TV
JiE754
B A X 11,192 kg, 5.15%2.35%2.58m
aE - FER RIELE
Ay T & : 1,336km

B EH
(1) 5.4GHz, 13.58GHz

9 |2 eoPortal, WMO OSCAR, RESTEC #2IF#HT —F XN— 2 & HLIIS R LIER
100 http://database.eohandbook.com/database/missionsummary.aspx?missionID=641
101 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-6_overview

102 http!//database.eohandbook.com/database/missionsummary.aspx?mission]D=641 rticle/jason-cs

103 https!//www.jpl.nasa.gov/news/press_kits/sentinel-6/facts/

104 https!//www.nasa.gov/press-release/nasa-awards-launch-services-contract-for-sentinel-6a-mission
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(2) 18.7GHz, 23.8GHz, 34GHz
(3) GPS

(4) GPS

(5) -

(6) Signals from ground station
22 53 fR6E

(1) 20km, SAR mode 300m

(2) 25km

(3) 300km horizontal, 0.5km vertical
(4) -

(5) -

() -

B

(1) 30km, 100km

(2) 30km, 100km

(3) 300km, average 710km

(4) -

(5) -

) -

AR ;5.5 4

FjFHE%: 10 B

B 112 4y

HUEERA 66°

wBEY 7

e Xband ¥ vV rr (BT —2 M) 1150Mbps
o TT&C:S N RRFMY >~
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i Copernicus Sentinel Expansion missions!%®

* Sentinel-6 ®F] 5 _EiFI1ZHiV T, “Copernicus Sentinel Expansion Missions” & L CLA T 6
DI vvaryPertEEN TV, a~ =7 ZAa—HF =50 =—XTREFO Sentinel Txf
JETERMDPS TS DOFRICET H/E L VI NESIT TH D,

X% 30 Cornicus Sentinal Expansion mission HfZ106

PROGRAMME OF THE
EUROPEAN UNION

CHIME

Copernicus Hyperspectral
Imaging Mission

for the Environment

LSTM

Land Surface
Temperature Monitoring

Copernicus
Anthropogenic Carbon
Dioxide Monitoring

ﬁ"" .
L opermicus

ROSE-L

L-band Radar
Observing System

CIMR

Copernicus Imaging
Microwave Radiometer

CRISTAL

Copernicus Polar Ice

; ; : ; : nd Snow Topograph
Copernicus Sentinel ‘ e
Expansion Missions

105 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Sentinel _Expansion_missions
106 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Copernicus_Sentinel _Expansion_missions
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(DOCHIME (Copernicus Hyperspectral Imaging Mission) 107

o ANANR=ART MABLRIZE L, RRERLEEE FIZEIT 5 EU 6 L OB BUR 4 34108,
A A= 7 53%EF (AVIRIS : Airborne Visible and Infrared Imaging Spectrometer) D&
B D R 72 NA N—= AR FVEG 2822 2 & T, BB o Z e~y e 7 L,
Frfoe iTRE R R EF I B IEH S 5109,

X% 31 CHIME #gfgio

« 2028 4EE _IU¥-HIC QAR (Qualification Acceptance Review) T &1l

© 2032FFIZ 2 BB OFIEG H D 12

. INAIN—=ART NV A A= A

. F=2—1 v e K%, JPL, Italian Space Agency. German Space Centre,
NASA. Thales Alenia Space, Airbus H13EET 5

= C RRE AR VIR D 2 X T e 32 D 7Yy SER A
«  CHIME : 288IH, AA—7 &7 U —, EVMEHEME, &V SNR, BakF
YV T b—va AT —FTuF s b
 UNHo AT V=g v HRBEHE, SRR, mUOFME, Ko
b 2R S
v Z— . Civil/Others
o TEEBRANAN=AT MBI L, RRER, EREOERICET S
B - EU 3 J OB B 2 31
PURRES o A A=V 74E (AVIRIS) OEIZ LY KRHY A R—=ZT b L
L VS A fE T 5 2 & T, HHREO L b E Y vy B T L, Rt TR
PRI DREE IS
o AERRERRE A~ DAL
g HE - HHE#H :EC
e BH 3% «  FEH : Thales Alenia Space France
ﬁg - B o PEd%%s - OHB Space Systems!16
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https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Contracts_signed_for_three_high-
priority_environmental _missions_;
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Going_hyperspectral_for_ CHIME
; https://www.esa.int/Applications/Observing the Earth/Copernicus/Contracts signed for three high-

priority_environmental missions

https!//www.google.com/url?q=https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/chime-
copernicus&sa=D&source=editors&ust=1632897680935000&usg=AOvVaw08e1seFIT8nVmKfnayVgA9
https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/chime-copernicus
https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Contracts_signed_for_three_high-
priority_environmental _missions_;
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Going_hyperspectral_for CHIME

; https://www.esa.int/Applications/Observing the Earth/Copernicus/Contracts signed for three high-

priority_environmental missions

https://space.oscar.wmo.int/satellites/view/chime

SeraData L ¥ it

Phi-week2021 TO#I L v
https://www.google.com/url?q=https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/chime-
copernicus&sa=D&source=editors&ust=1632897680935000&usg=AOvVaw08e1seFIT8nVmKfnayVgA9
https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/chime-copernicus
https://spacenews.com/esa-selects-prime-contractors-for-six-new-copernicus-missions/
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MULTIscale SENTINEL land surface information retrieval Platform
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httpsi//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/chime-copernicus
Phi-week2021 |255(F % ESA #55 L v

Phi-week2021 |255(F % ESA #55 L v

Phi-week2021 |255(F % ESA #55 L v

Phi-week2021 I255(F % ESA #55 L v

Phi-week2021 I255(F % ESA #55 L v

https://space.oscar.wmo.int/satellites/view/chime

Phi-week2021 |Z55(F %5 ESA 55 L v
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X% 32 Phi-week2021 23317 % CHIME #4126

CHIME overview

Key performance:

* Two identical satellites

» Global coverage hyperspectral observations

* Revisit time 11 days

» Sun synchronous orbit (Local time at descending node 10:45)
» Nadir view covering land surfaces, inland- and coastal waters
« Swath width: ~130 km @ equator

« Spectral range: 400 — 2500 nm

» Spectral bandwidth < 10nm

« Spatial sampling distance: 30m .

» High radiometric accuracy, low spectral/spatial rnmwnguxfrn.lf(;r‘w“‘.

» High Signal-to-Noise Ratio to match performance of parallel
missions (EnMap, PRISMA, etc)

— 0l D™ 4 ™ = T IS S B @IITISOE e * THE £ .

Potential applications: land surface information retrieval

MULTIscale SENTINEL land surface information retrieval Platform (MULTIPLY)

- L1 satellite archive
* Fully generic platform that can produce a
| s > “~
continuous stream of high spatial/temporal w /
estimates of land surface parameters from -M ‘\ /
= = [ ===}
heterogeneous satellite data sources pave— capacity building
* http://www.multiply-h2020.eu/ .
N Efficient and consistent information Tatlored information and
retrieval efficient dissemination
Heterogeneous satellite data
Multiply Interprets -
consistently through PEvETEN
physical models S(vmr:u
providing surface M‘y\’v‘:\;m

parameters

EX
= 3 R t pretation of Sentine ’T,,‘ -
b o C 8 \ bservation 3rd party missions (e.g . A
= et — ProbaV, Landsat, MODIS) ¢ R } Kfj d
2 | Byt
i /\ e.g. Planet) to retrieve consistent crop | “
Gap filled time series \ ™ :
¥ Fully uncertainty \ ealth variables (LAI, Cab) for both - E

quantified /s
L3

— L — 3eNsSors
—_— 0l 22 4 ™ = T NI D B @IS ISOEE Dl * THE £ .

125 Phi-week2021 (2351 %5 ESA #ii & v
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@CIMR (Copernicus Imaging Microwave Radiometer mission) 126
o PR LYK, FRCACHRE OBREE A BT D 7o OICHT S D, VIR, MRSy MK
FE S 2 Sy AT T REL2T,

X% 33 CIMR =
"H A

e 2028 A5 IUEHIC QAR TAELS
o 2031 4EIZ _HEH OFHE B Y 129
R S A=27,¢
o VEENREE. MEEMESY. MPKIRE A, ZNEI 156, 55, bkm DZE[ S fiEfE,
0.2K. 0.3psu (FHHE/IHAL) | 5% DAL TH 10
I F— *  Civil/Others
HAY - o VR EUEK, FRCR BT OREE A BT 2 72 OICBR%E S 4, WERITREE, ViR
EYURAET L W5y, WOKBEHEE 2 K58 & 2553 fRBE D R & 4 prist
i - HE&H : EC
e E#K : Thales Alenia Space France!3?
BH & o H#HFELT . OHB Space Systems!33
- i e TUTFEE : HPS  (Germany) 134
=5 o PERI AN R
i
ke Tk LN E|
W wem - KB
1E F « ESA, EC, EUMETSAT135
T—& « A
iNE3
o YA X RE
. o HE KGRI O fE 136
Az . I : 820km1T
o BUNEEA

126 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Contracts_signed_for_three_high-
priority_environmental missions_ https://eoportal.org/web/eoportal/satellite-missions/c-missions/cimr;
https://space.oscar.wmo.int/satellites/view/chime; https://space.oscar.wmo.int/satellites/view/cimr

127 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

128 https!//space.oscar.wmo.int/satellites/view/cimr

129 SeraData & ¥ fifith

130 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

131 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

132 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

133 httpsi//spacenews.com/esa-selects-prime-contractors-for-six-new-copernicus-missions/

134 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

135 https!//space.oscar.wmo.int/satellites/view/cimr

136 https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

137 https!//space.oscar.wmo.int/satellites/view/cimr
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L~Ka band (1.143GHz, 6.925GHz, 10.65GHz, 18.7GHz, 36.5GHz )138
o JRIME: 1,900 km139
o ZEMSfRAE
HEAIRE 15 km
WISy © 55km
HEKIREE @5 km
o TERMIM 2L FoarxFL—T v E LT 7L 0
o [HFHE% 1.5 B4
s WIEVVY AW

138 https!//space.oscar.wmo.int/satellites/view/cimr

139 https://eoportal.org/web/eoportal/satellite-missions/c-missions/cimr
140 https!//space.oscar.wmo.int/satellites/view/cimr

141 https!//space.oscar.wmo.int/instruments/view/cimr
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@ Copernicus CO2 Monitoring Mission (CO2M) 142
o CO2DHEHEANIE L, EXHT BVEER~EFRIEILT 22 2B E T 5,

X5 34 CO2M =

R Rz
. 2025 455 =M1 QAR FiEM3
¢ 2029 T HEA OFTHE G H D 144
. TREA R
i 1V 2779 1A=V % (CLIM)
2 ZaAEEFER (MAP)
(3) CO2/NO2 A~ hur A—% (CO2I and NO2I)
7 F— . Civil/Others
BHY - CO2 OHeHEAZNIE L, EFCHG BIRE~EREZIRIT 2
ECRRET KEHF O b % 2kmx2km O53fiFRE T, e/l 250km OFEFH T:EH7
% %)
& H&# : EC
Ry hU—2  (FEHK) : OHB Space Systems!45
B% CO2/NO2 A~7 hu A —% : Thales Alenia Space
. BUyE ZAERE - TAS’s UK arm
g 75 KA A—T % — : OIS Sensors146
i BHFE = 2 b : €455M (2 HEOZHKMMkE) 147
®  #E B
il
HER EUMETSAT48
EH EUMETSAT49
T—H "H]
Bk

142 https!//space.oscar.wmo.int/instruments/view/map

143 https!//space.oscar.wmo.int/satellites/view/co2m

144 SeraData J ¥ it

145 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cimr

146 https!//www.bbc.com/news/science-environment-53613336

147 https!//directory.eoportal.org/web/eoportal/satellite-missions/c-missions/co2m

148 https!//www.eumetsat.int/copernicus-co2m-science-support

149 https!//www.eumetsat.int/copernicus-co2m-science-support
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ZE[E Sy i ELS2
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https://space.oscar.wmo.int/satellites/view/co2m
https://space.oscar.wmo.int/satellites/view/co2m
https://space.oscar.wmo.int/satellites/view/co2m
https://space.oscar.wmo.int/satellites/view/co2m
https://space.oscar.wmo.int/satellites/view/co2m
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@CRISTAL (Copernicus Polar Ice and Snow Topography Altimeter) or Sentinel 9
o WPKDREE, EEOWRS ., KKK DK E S DA ZRIE « BEIZTE 155,

"H

B

X% 35 CRISTAL %
P

2027 55 I QAR TS

2029 FEIZ KB OFHEG & D 157

TRLEHEE

(1) IRIS (Interferometric Radar altimeter for Ice and Snow)
(2) AMR-C (Advanced Microwave Radiometer - C)

(3) LRR (Laser Retro-Reflector)

(4) GPS %54

s 42—

Civil/Others

HE -

EVRAET L

HKDES, MSEORERS, KESLKIADOKRE SOBLERIE - BEARICTE 158
AT SIRAL-2 (ESA OH#IERIERATE CryoSat-2 IZH#H S 17z Ku 1D &
DEEED ORIEREELZ, 2 SO TEMT 5 2 & TRIEIC LS,
EHICHREEOIEEZ I v aryOAMO—EE LTBRINTS

i - HEH :EC
B e EZ : Airbus Defense and Spacel?®
s o Ku/Ka# "W L — & —&EE (IRIS) : Thales Alenia Spacel60
4 = - PA% =% - : $350 million!s!
I N
{ZS
| B LN
T « EUMETSAT
T—H LN
iNE3

155 httpsi//space.skyrocket.de/doc_sdat/cristal. htm
156 https://space.oscar.wmo.int/satellites/view/cristal

157 SeraData J ¥ it

158 httpsi//space.skyrocket.de/doc_sdat/cristal. htm
159 httpsi//space.skyrocket.de/doc_sdat/cristal. htm
160 https://spacenews.com/Airbus-signs-350-million-contract-to-build-cristal-ice-monitoring-satellite-for-eu/

161 https://spacenews.com/Airbus-signs-350-million-contract-to-build-cristal-ice-monitoring-satellite-for-eu/
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« @38 : drifting orbit163 920164
o FEJE 717 km165
o BN Ees
(1) Kuband, Ka band
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(4) B
o ZERSrfRAELST
(1) 10km, SAR mode 80m
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162 httpsi//spacenews.com/Airbus-signs-350-million-contract-to-build-cristal-ice-monitoring-satellite-for-eu/
1

o

3 https://space.oscar.wmo.int/instruments/view/iris_cristal
1

5y

4 https://space.oscar.wmo.int/instruments/view/iris_cristal

165 httpsi//space.oscar.wmo.int/instruments/view/iris_cristal
1

Y

6 https://space.oscar.wmo.int/instruments/view/iris_cristal
1

o

7 httpsi//space.oscar.wmo.int/instruments/view/iris_cristal
168 https!//www.Airbus.com/en/newsroom/press-releases/2020-09-Airbus-selected-for-esas-new-polar-ice-and-snow-topography-
mission
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®LSTM Copernicus (Land Surface Temperature Monitoring) mission 169

o SRR O ZEE) & B,

X% 36 LSTM #EZE
"H A

. 2028 F5 = UH-H)IZ QAR TEL
o 2032 FICHEH OFE L H DI
e VIS/NIR/SWIR/TIR 24 F % > V% | 172

iz 3 H T EIC 50m DRREE THERA T 5 = & T, HEROREIRE b %
WEL2, BETHLALHESN TS XV S 400 26 MR E T~ v
v B x OMOIRE £ TRIE

72— . Civil/Others

6 - HEEREOEBHERZ D2 ETI—0 v SROKFKE (RE LEm» S

SN D KRER) BN LKEEEOHEFEEZ DD 2 L A ROHEE

EYRAET L W2k AR & F O LA BT B 2 & H AL
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169 https://eoportal.org/web/eoportal/satellite-missions/l/Istm ;
https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Contracts_signed_for_three_high-
priority_environmental_missions ; https://www.Airbus.com/newsroom/press-releases/en/2020/11/Airbus-wins-esas-lstm-
temperaturecheck-mission-for-copernicus-next-generation.html

170 https!//space.oscar.wmo.int/satellites/view/lstm

171 SeraData J Y it

172 https!//space.oscar.wmo.int/satellites/view/lstm

173 https!//directory.eoportal.org/web/eoportal/satellite-missions/l/1stm

174 https!//space.skyrocket.de/doc_sdat/lstm.htm

175 httpsi//spacenews.com/esa-selects-prime-contractors-for-six-new-copernicus-missions/

176 https!//www.Airbus.com/en/newsroom/press-releases/2020-11-Airbus-wins-esas-lstm-temperature-check-mission-for-copernicus-

next
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o PA X KRB

o BATE : OKBEEIHIEE
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Ay T «  BHIE: 600-700km!™8
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e [EUFH% . 3 H180

o WEVYZ I RH
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TIR-S2 9.1 0.20 0.1/0.15 K @ 300 K
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1“m-1
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177 https!//space.oscar.wmo.int/satellites/view/lstm

178 https!//space.oscar.wmo.int/satellites/view/lstm

179 https!//www.Airbus.com/en/newsroom/press-releases/2020-11-Airbus-wins-esas-lstm-temperature-check-mission-for-copernicus-
next

180 https!//www.Airbus.com/en/newsroom/press-releases/2020-11-Airbus-wins-esas-lstm-temperature-check-mission-for-copernicus-
next
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® ROSE-L (Copernicus Radar Observation System for Europe in L-band environmental

monitoring mission)
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181 https!//space.oscar.wmo.int/satellites/view/rose_l

182 SeraData & ¥ fifith

183 https!//www.thalesgroup.com/en/worldwide/space/press-release/thales-alenia-space-signs-contract-esa-build-copernicus-rose-1

184https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-
L_missionhttps!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-
L_mission

185https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-L_mission

186 ttps://www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-L_mission

187https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-L_mission

188 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-L_mission

189 https!//www.thalesgroup.com/en/worldwide/space/press-release/thales-alenia-space-signs-contract-esa-build-copernicus-rose-1
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o JEMBIN 7.5 F

+  [EUFA%k .3 AL

. w|EY 7 A

190 https!//www.esa.int/Applications/Observing_the_Earth/Copernicus/Contract_signed_for_new_Copernicus_ROSE-L_mission
1

©

1 httpsi//space.oscar.wmo.int/instruments/view/rose_l
1

©

2 https://space.oscar.wmo.int/instruments/view/rose_l
193 https!//www.Airbus.com/en/newsroom/press-releases/2020-11-Airbus-wins-esas-lstm-temperature-check-mission-for-copernicus-

next
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iii.  Copernicus Sentinel Next Generation

* 2030 FLED EC a2~ L=7 2R TH 5. Sentinel > U — XOHMKFE & L TR DOk
BB Z FTREIC T 5 2 L 2 AR E LTWND, v A 7 a A A—Y 7T, C /3 N SAR
I v 3 »® Sentinel-1 Next Generation NEHHE IV TW3D, HFEA A —T 0 7 T,
Sentinel-2 Next Generation 35 & ' Sentinel-3 Next Generation-optical, HiZ¢EHHI Tl
Sentinel-3 Next Generation -topographic mission ¥5 J O Sentinel-6 Next Generation 3%
AVZALEHE ST 5195,

e Sentinel-1 Next Generation (2D Tl%, SAR OM:REM b & 5877 70 MR ALEERE /123 FHE X 4
TEY BUE FARERD (EETHDHHHD)ABlL 72— XZH Y TAS Italia 35 L O Airbus
D&S H3xtict, 23 ) oA T LT e, 196

K* 39 BHF XN TV B Next Generation I v 3 197

Potential Sentinel Expansion and Next Generation Missions

Microwave Imaging Family:

* Copernicus Imaging Microwave Radiometry (Sentinel-CIMR)

* Radar Observing System for Europe L-band SAR (Sentinel-ROSE-L)
* Sentinel-1 Next Generation (C-band SAR mission)

=73

Optical Imaging Family:

* Sentinel-2 Next Generation

* Sentinel-3 Next Generation - optical

* Land Surface Temperature (Sentinel-LSTM)

* Copernicus Hyper-spectral Imaging (Sentinel-CHIME)

Topographic Measurement Family:

* Sentinel-3 Next Generation - topographic mission;

* Copernicus polaR lce and Snow Topographic ALtimeter (Sentinel-CRISTAL)
* Sentinel-6 Next Generation

pie 1 2 Spectroscopic Atmosphere Measurement Family:
* Copernicus Anthropogenic CO2 Monitoring (Sentinel-CO2M) mission.

=, 7

194 EC, “Copernicus today and tomorrow: Webinar ‘Scaling up the Sentinels in Europe™
http://www.eurosdr.net/sites/default/files/images/inline/1._copernicus_today_and_tomorrow_-_webinar_-_andras_roboz.pdf
195 EC, “Copernicus today and tomorrow: Webinar ‘Scaling up the Sentinels in Europe™

http://www.eurosdr.net/sites/default/files/images/inline/1._copernicus_today_and_tomorrow_-_webinar_-_andras_roboz.pdf
196 Ramon Torres et al., “COPERNICUS SENTINEL-1 NEXT GENERATION MISSION: ENHANCED C-BAND DATA
CONTINUITY” XIEEE IGARSS 2022 £ Y

197 EC, “Copernicus today and tomorrow: Webinar ‘Scaling up the Sentinels in Europe™

http://www.eurosdr.net/sites/default/files/images/inline/1._copernicus_today_and_tomorrow_-_webinar_-_andras_roboz.pdf
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M 40 aRV=I RFBS T ADR TP 2—) (2020 4E 7 AKRN) 198

Co\pemicus Indicative Copernicus Constellation Deployment Schedule
2014|2015I2016|2017!2018|2019|2020|2021|2022|202i202d 2029 2026)2027|12028| 2029|2030]2031|2032|2033| 2034| 20352036| 2037 2038]2039] 2044
ip |
wa U $
Sentinel 1C
o X
Sentinel 2C
s § ean) Sentinel 2D
aar| 3
wuaff ¢
== =
ok [] Cnapncocngaten ¥ D FYFTIMTENIRRENENEYENAEN)
|
senatdoteery | o O cxf] 3 I 1 ; |
I [ e v e TR R N T ol 48 [MTG-
o [aep ¢
Sartinei st debvury (b [0 34 entine Op
[T 1 - S [ x a— — | antinel 5B (Met0p-SGA2) ___ |
PRV ¥ - S S . - — T U G W R DU W [ s inci 5 (Mct0p-5G A3) |
]
P e a8 g Gorage KT Sanli O ound St & Tos I sevgrsion
tegend:  [1 ;1:}5";*"“"“"“' [ sastimaTest ,,mulnnmw.,m::mnm {) Temanive aunch Date S

Consent to S$hip (CTS)

198 EC, “Copernicus today and tomorrow: Webinar ‘Scaling up the Sentinels in Europe”
http!//www.eurosdr.net/sites/default/files/images/inline/1._copernicus_today_and_tomorrow_-_webinar_-_andras_roboz.pdf
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iv.

ESA Earth Explorer

Earth Explorer (%, HEKEREEOMAIMEIZFHML L7z, FH COFFEMOEEEZHNETHI v
a v Chsn, HEKRIFZORBEICZ a— U2 #1A 72 ERS (European Remote Satellite)
& Envisat (Environmental Satellite) O%kICHT=5H, KI v g iE, K&, EWE. K
. TOKE ., HERESICERZ S T, 2D OMRERB OMAIERC, AHOTEE 2 HIEk D
HARR T AZHEZ TWLEBZMET 52 LICHALZE 19,

DGOCE (Gravity Field and Steady-State Ocean Circulation Explorer) 200

Earth Explorer Og#DI v a2 Thbd, MEROE I EEENERETRD /0 —LET
N, mWERISREERECIRET 22 2 HWET 5, BEffo CHAMP (Challenging
Minisatellite Payload) X v 3 = >, GRACE (Gravity Recovery and Climate Experiment)
Iy va rEMETAMESITICH D, HEKOBENGICL > TERSNHI VA A K (HEAORT
VUXNBELWER) FIEMICET VLT S Z LT, [IELBOREL ST DUFEIEER .,
w2 b, #iBK EOIKD I F % IEMIZHIE ST 72O AR 7T a2 L ST D,

K% 41 GOCE #t#

o 2009 FHTH EFHE A, 2018 4 11 AIZREHIL O 72 o S IR
o WEXEHAEE (ECG : Electrostatic Gravity Gradiometer) . 7 R —

B K GPS ={5H4. #iafiBR3EE (SSTI : Satellite-to-Satellite Tracking
Instrument) . L—iEE (M ERAOOEBRA) « &/ o2 HEEH
LT DA AV R
77— . Civil/Others
HHY - o HIEROE I L SEMNBEMETOET N, EZERSIEEE & SRS T CHUERIR
EYVRXRRET BECHA L. HIERNEOECHIED a2 721 T, BB, KR
v O, MEROUFH A b e & & HE
& + KA
+ Thales Alenia Space (5t: TAS-I & Alcatel Alenia Space) @ F=Z2f)201
ey A% *  EADS Astrium GmbH: #1277 v b 7 4 — 202
¥ - Bl » Alcatel Space : ® i
7S o PHE= XN A
il ITE +  Eurockot203
HER « ESA204
EH « ESA

199 https!//www.esa.int/Applications/Observing_the_Earth/Earth_Explorers_overview
200 https://www.esa.int/Enabling_Support/Operations/GOCE
201 https://earth.esa.int/web/eoportal/satellite-missions/g/goce
202 https://earth.esa.int/web/eoportal/satellite-missions/g/goce
203 https://www.esa.int/Enabling_Support/Operations/GOCE
204 https://www.esa.int/Enabling_Support/Operations/GOCE
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F—y . W

- Orbits (1 cm radial orbit error for
altimetric satellites

Sea-level change
relevant to sea-level studies

:E713
. B4 X : 1,050 kg205
o HUE : KBEFHIEEZS  96.7°
s EE:250 km
o BIRIRIG - ORGEE - 22 RRE - TSR
. o BLNE: B
x ~ ‘y 7 g INfZ Bl .
. e[ fiRE © 20~20,000 km207
o EIHIM 0 20 22208
« [EUFB% 61 H (720 BEHN 3 D) 209
e RV (SAUE)
Uplink:4 kbps, downlink:~1.2 Mbps
K% 42 GOCE DO¥FE - Z=[H 5 fRHE210
Application Accuracy Spatial Resolution
) ) half wavelength
Geoid (cm) Gravity (mgal)
Solid Earth:
- Lithosphere and upper mantle density 1-2 100 km
structure 1-2 50-100 km
- Continental lithosphere 1-2 20-100 km
- Sedimentary basins 1-2 100-500 km
- Rifts 1 100 km
- Tectonic motions 0.5-1 100-200 km
- Seismic hazards
Oceanography:
- Short scale 1-2 100 km
- Basin scale 0.2 200 km
0.1 (approx.) 1000 km
lce sheets:
- Rock basement 1-5 50-100 km
- lce wertical movements 2 100-1000 km
Geodesy:
- Levelling by GPS 1 100-1000 km
- Unification of worldwide height 1 100-20000 km
systems 1-5 (approx.) 100-1000 km
- Inertial navigation system 1-3 (approx.) 100-1000 km

Many of the above applications, with their specific requirements, are

20

=}

5

20

S

6

207

20

S

8

209

210

https://space.oscar.wmo.int/satellites/view/goce
https://space.oscar.wmo.int/satellites/view/goce
https://earth.esa.int/web/eoportal/satellite-missions/g/goce
https://www.esa.int/Enabling_Support/Operations/GOCE
https://earth.esa.int/web/eoportal/satellite-missions/g/goce
https://earth.esa.int/web/eoportal/satellite-missions/g/goce
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@SMOS (Soil Moisture and Ocean Salinity) 211

»  Earth Explorer ® 2 HFHD I v 3> Thv, EHERD BRI 0HT K OVEFER 53 /045
%43 %5, ESA @ Living Planet Program (235} % il k2 TH Y., 77 A CNES
& A~XA > CDTI (Center for Technological and Industrial Development) ®O#:[E] 7 2 =
7 el d,

% 43 SMOS #fZ
"H A

« 20094 11 AIZH B B

+  ESA @ Living Planet Program (2331 2 #{li £ 2 T Earth Explorer @

by 2FZBHDI v ary, 772 AD CNES & 2~21>® CDTI (Center for
Technological and Industrial Development) ®3LFE7m =7 |

o YTFET— A RICK 18, TS 18 (AFHT72) OZET VT EREE

&7 5= +  Civil/Others
o RHIERO HHK O M R ORISR 53 o0 fi 2 A
HAY - o IvvaroERFFEMNENZ, JIET. [T, KFE, WEFOIGHEY
EYURRET L EET 272D, MEED SSS (Sea Surface Salinity) & Feiioo SM (Soil
Moisture) OBLHIZERE
i « AW
+  CNES & Alacatel Alenia Space (5t Alcatel Space Industires) : 277
PR3 . 212
. s v N7 F—2I
o o PBA¥E= AL M
L = + ROSCOSMOS (Rockot-KM)
{ZS
| B + CNES23
JE «  ESA, CDTI, CNES2H4, ESAC (European Space Astronomy Centre, Spain)
T—H LN
iNE3

211 https://directory.eoportal.org/web/eoportal/satellite-missions/s/smos; https://www.restec.or.jp/satellite/smos.html
212 https://earth.esa.int/eogateway/missions/smos/description

213 https://directory.eoportal.org/web/eoportal/satellite-missions/s/smos

214 https://space.oscar.wmo.int/satellites/view/smos
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e« A X:670kg?® (Platform:312kg. Payload:355kg)

o HIE . KEBRIMYERYFELIE, 98.45°
+  EJE: 758 x 760 km

o B E#® : Lband 1,400-1,427 MHz

«  HMME: 1000 km?216
ARy 7 o ZEMS3fRBE : 35 km?2l7

o TEAMIR : 34

o [EEHE%: 2.5-3 0 218

 WEVYY

s BEF—HFT Y7 (XN R) 18.4Mbpss
e TT&C (S 3> F) : Downlink: 722 kbps.

215

2

=

6

2

=

7

218

https://earth.esa.int/eogateway/missions/smos/description
https://space.oscar.wmo.int/instruments/view/miras
https://earth.esa.int/eogateway/missions/smos/description
https://directory.eoportal.org/web/eoportal/satellite-missions/s/smos
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@CryoSat (CryoSat-2) 219
e Earth Explorer ® 3 FEHDI v a  Tho, MHOKCUHIKDOEZ AL, oK Oz
& g 5500 B L I w B
X% 44 CryoSat #f%E
HAE NE

2010 F 4 AIZHTH LR
SIRAL-2 (SAR/Interferometric Radar Altimeter-2) . Radar Altimeter

ez (SIRAL) . DORIS (Doppler Orbitography and Radiopositioning
Integrated by Satellite) % &k
7 5= +  Civil/Others
o KUK DIE S 28I L, ok oz &g ER-OBR, KEAE~
DB iR
o Iy varOERBFHEMIT. JET. JET. KT WEFOISH %
By - EET 72D, MEED SSS (Sea Surface Salinity) & Feiioo SM (Soil
EVRAET L Moisture) OBIHIFALSIFREED A LD 7= b OB Y > 7= A R BA 0 ALEL
o BUBRHIBHS T A0 E 2 T T FICEEA v —Tzu A ) v
B
o KR, JKIATL KEOEEEEAL OB, FREHK DR S OHEE
H& « AH
%% *  EADS Astrium GmbH
. g o PHE= A
ES T E *  Dpner
it
7w i E R « RH]
|
il & e KESA220
Sy * 60 kbps (Low Resolution Mode)
R *+ 12Mbps (SAR)
e 24 Mbps (Sar interferometry)

o HAX:720kg
o W KEBFEREIWIHLE2,  92°
o EFE720 x 720m
o BIHIE: 15 km
o ZEfEpfHEE - 222
L YU 45 cm
ALy g TuyZ N7 v 7 J5m: 250 m
o TEAHAR : 3.5~5.54F JEIH
e [ERH%:8369H (V7HA2700530H) 228
. WEVUVY
o XUy (XA FR) :100Mbps
¢« TT&C (S/3>K) : uplink 2kbps . downlink 8kbps
« AN—7w k) 320GB/H

219 https://earth.esa.int/eogateway/missions/cryosat; https://directory.eoportal.org/web/eoportal/satellite-missions/c-
missions/cryosat-2

220 https://space.oscar.wmo.int/satellites/view/cryosat_2

221 https://www.restec.or.jp/satellite/cryosat-2.html

222 https://www.restec.or.jp/satellite/cryosat-2.html

223 https://www.restec.or.jp/satellite/cryosat-2.html
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@OSwarm?224
 Earth Explorer ® 5 FHDI v a > ThHO, ESA ODHERBIHIO =D DRI D2 AT L—
varIh g, KOS TS EREERESHL. T LT 7O E R BN %
e, R OEMGOBIMN G ATEEE 3%, CHAMP (Challenging Minisatellite Payload)
DT HE—T v Ty DEST,
X 45 Swarm BIE
Gk ot

« 2013 4F 11 HITHTH RIFiA

o EREE (WIMIEEE 450km) TIWA THRATT S 2 HOBR & | & 530km THE
1T 2E RO 3 HETHERR, 2 BEOIRE BERTRIT, B35 O R O AR % JIE,
DTU Space (7 »~—7 ENiFHE %) 2HFLé Li-a—ay oay Y —

S 7 A ESA ICHR5E22

» Absolute Scalar Magnetometer (ASM : A% 7 —ki/7t) . Vector Field
Magnetometer (VFM : ~7 FUEGRBLIHEEE) | Electric Field
Instrument (EFI : ERHEIES) . Accelerometer (ACC : AEEEES) |
Laser Range Reflector (LRR : L —¥ —lIi#) & 44#;

87 5= *  Civil/Others

o BEBoOME. G, BleEEEEsoOBMRETRIEL, S5 —v
a ., IR B, 7 AEE, BEAZSKECTIETS I LT, H
BRD S ESERFERZ L, TT MLT D72 DICHE LB % i

HEY -
YR AET L

H& « AH

BH3& ¢ EADS Astrium GmbH

- Bk o Bl AR R
S
i Tk « ROSCOSMOS (Rockot-KM)
fé; MiER | - ESA KSAT

1 « ESA, CNES, CSA

T—X NS

JiNET3

o A X1 472 kg?26
o HE  KEEFERWIHEGE, A & C:87.35, B:87.75227
* EE:460km (A L CH¥) . 530km (B#H) 228
o BB ER : R
o BLRNE: R
o ZEREREE R
o TEFRWIM 44
o [BYRB%: R
- WEVLY
s XFurUrs (S8 F) :6Mbps
e Tu7Yrs (873 F) : 4kbps
e AN—7v b :1.8Gbit/H, 1dump/H (Kiruna #i EFmiT)

Ay T

224 https://earth.esa.int/eogateway/missions/swarm; https://directory.eoportal.org/web/eoportal/satellite-missions/s/swarm
225 https://www.space.dtu.dk/english/Research/Projects/Project-descriptions/Swarm

226 https://earth.esa.int/eogateway/missions/swarm/objectives

227 https://space.oscar.wmo.int/satellites/view/swarm_a

228 https://space.oscar.wmo.int/satellites/view/swarm_a
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B®ADM-Aeolus?2?

e Earth Explorer ® 4 FHD I v a3 T, @ERKEEMNIT A7 L (GCOS : Global Climate
Observing System) DFEiE7rY =7 N THoH, WMO (MR GHERT) ASERT 5 4G A3
T EREAHMGEE T, REROBEESMOBHIAZ B E LTW25,

X3 46 ADM-Aeolus BEE
H5E T |

¢ 20184 8 HIZH B LiF A

. ALADIN (Atmospheric Laser Doppler Instrument) /L —%— K v 7 J—F
A % —. Fizeau interferometer for aerosol return (7 ¢~ —T#El) |
Sequential Fabry-Perot interferometer for molecular return (7 77U «
2 —FEt) . Accumulation CCD as detector  (also referred to as ACCD)
2P

+  ALADIN (X DWL (Doppler Wind Lidar) #%ffiz /M, B REIZ. NWP

(Numerical Weather Prediction) £ /120~ 7 v &5

o 201945 A, Aeolus DT T A AL —F =3k L, T TITH AT

STWBI ENFERINTT, 6 A, Aeolus /3y 7 7 v 7HIFICYI Y Bz

B

v F— . Civil/Others

3 WL G DO RERBL 21T\ BURGHIEAN . KRKET Y v 7 - iRt &
M LS R THORENEICE R, HEKBRORE S 2T L6/ 605
EEEREO T e T 7 ANV ERNT, RIEET AR

HEY -
EVRAET L

H& « AH

EERS «  EADS Astrium : F#§)231

- B3E « B%= A1 : $560 million232
=
i Tk * Vega
2; i E SR « ESOC233, TTC /5iZ Kiruna

1 « ESA

F=1 o AH]

JiE754

229 https!//earth.esa.int/eogateway/missions/aeolus; https://directory.eoportal.org/web/eoportal/satellite-missions/a/aeolus;
https://directory.eoportal.org/web/eoportal/satellite-missions/a/aeolus

230 https://www.ncei.noaa.gov/products/weather-climate-models/mumerical-weather-prediction

231 https://earth.esa.int/web/eoportal/satellite-missions/a/adm-aeolus

232 https://www.space.com/41587-vega-rocket-launches-aeolus-wind-satellite.html

233 https!//www.esa.int/Enabling_Support/Operations/Aeolus_operations
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o YA X :1367Tkg (A m— K : 266kg)
o WLE : KEBRIM F—r X 2 7 HE, 97°234
«  EJE: 314kmx317km
o B EH - AH
o FRIIE: AER A 285
o ZEMISARRE © 0.5~2.0 km?236
B 87km  (Mkiry-> 7V > ) 287
fit: PBL T 250m
o TEAMIMR] ;3 AR
o [EFHE .7 H23
o JEAH : 92.5 43240
 WEVYY

Ay T

o T—HFXTLY Yy (XN K) 10 Mbps (Svalbard H#i b5 T%1E)
e TT&C (S 3> F) : uplink 2 kbit/s, downlink ~8 kbps

234

2.

)

5

236

2.

@

7

2.

)

8

239

240

https://www.restec.or.jp/satellite/adm-aeolus.html
https://www.restec.or.jp/satellite/adm-aeolus.html
https://www.restec.or.jp/satellite/adm-aeolus.html
https://space.oscar.wmo.int/instruments/view/aladin
https://www.esa.int/Applications/Observing_the_Earth/FutureEO/Aeolus
https://www.esa.int/Applications/Observing_the_Earth/FutureEO/Aeolus
https://www.restec.or.jp/satellite/adm-aeolus.html
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©®FEarthCARE (Earth Clouds, Aerosols and Radiation Explorer) 241

* ESA ® ERM (Earth Radiation Mission) & JAXA ® ATMOS-B1 &7 n> =7 FOHWY
ZHEIC LT HEEER (ESA/JAXA/NICT) D v a v Thod, E- o7 Y0 - FEHHROH
HEMZEELL, JBEET ARPEESIR THMICIE L ST 2 L2 HBE LTWD,

X% 47 EarthCARE #E
®E o

o 2024 FTH B LT T E2

e ESA ® Living Planet Program @ Earth Explorer Core X v = > ®OHdH
BRILF R v 3 > T, ESA ® ERM (Earth Radiation Mission) & JAXA @
ATMOS-B1 ff&£ 7 vy =27 FOHBEZX—XITHEG, HARMIL JAXA &
NICT 7234124,

s HHEvoYix, OETrTrA VL —F— (CPR), QKR T A X —

(ATLID), @ZHKEA A ¥ ¥ — (MSD), @I (BBR) @ 4

T, B, =7y (RRTFICHFEET HIEZ VB0 72 EOMKLT) O4H
BRI 2TV REL T TR O R EICE K

ez e CRETIARBIEATDIT T Ao S ORI T 1 LD
i, BRI LS FBT 28 EOFNS LT, B, 27 2L 2R 5O
ARG X BB A 71 = R B 2R LT, KRBT o RS 1) 2519
4
L X C R VBAED LY REVEONBETLIEZ S 2 & T, EOMEH
EEFRDLETn 774V L—F— (CPR) O - 8L 0 ABSK
LAY
e KZFAH— (ATLID). @LHEA v — (MSD). @EEIHIIEE
(BBR) |3 ESA 73412
7 H— e Civil/Others
1 - RFEEHTROEEREERCHS, B 2T 1Y IIONT 3 KT %

LUK RET L AL HREAER 25 D 7€ OB 2 7 r e A 2H 50T 5 2

LERAM LT B2
i « A
* Airbus Defense and Space: F=#2f244
e ESA: ZWREAA—Tx (MSD (B&EhH)
+ SSTL (UK) *TNO (7> %) : ZHkA A=Y+ (MSD) (HGE)
B % + SEA (Systems Engineering & Assessment Ltd.) % F38# &4 2 KET
ES s Boayy—v7 A (EFa=y F&#Y 725 RAL (Rutherford Appleton
i = Laboratory) . Sula Systems Ltd., ESR Electronic Components Ltd.. 7
i FH#DINO, 77 AP SciSys 3L N LMD (Laboratoire de Météorologie
] Dynamique du CNRS) 23&1) : S I Gt (BBR)
o BAFEaX L AW
¥ E » Arianespace : Soyuz 27 v kb (FiE)
HEJF « A
T « ESA, JAXA

241 https://www.restec.or.jp/satellite/earthcare.html; https://www.jaxa.jp/projects/sat/earthcare/
242 https://www.esa.int/Applications/Observing_the_Earth/FutureEO/EarthCARE

243 https://www.restec.or.jp/satellite/earthcare.html

244 https://directory.eoportal.org/web/eoportal/satellite-missions/e/earthcare
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Fy N

o YA R 1859 kg24s
o EUTE . KBEEHIVERFEIE
s A £ 393km (FRiE L)
e« EFnrvyAYVrJL—%— (CPR)
BAME  ETF1E27®ADH (K 750m)
SRBE © 1km OKF) | 100m (FEEHE)
JE W% 94.05 GHz 3.5 MHz
« RR74% (ATLID)
BNE 127 ELr0h (30m BLF)
SfRBE - 10km (K°F) | 100m (FEE)
W RN : 355nm
s ZHEAA—T ¥ (MSID)
BLIME © 150km (-35~115km)
ARy T 3 EBE © 500mx500m
o RHEHERSINECE (BBR)
BUINE B F/RTHAE T OFK %21 7LD I
yfEBe © 10kmx10km
R4 © SW channel, 0.25-4pm, LW channel, 0.25-50pm
. SEAMME ;. 34
- [EUREA%:25 A
o JA# : $992.5 %)
o EUTEMERMAE: 97.05246
o AT K 3,400W
- WEVYLY
s A u—FFr—FyrYrs (XN FK) : 150Mbps
+  TT&C (S/3F) : uplink 64kbps, downlink 128 kbps/2 Mbyps (L2
D THVIVY TR L)

X% 48 EarthCare DH#247

9 ATL' D Atmospheric Lidar

x%5cy Eesa
(355 nm MAXRZ NAARZTY)

: . o c P R Clowd Profiling Radar
n B} :

R7QIFAIVIIL—Y
(94 GHz K7 7 5—L—%) ”@7 AXA

o B B R Broad:-Band Radiometer

EwEmsREit Cesa

e M SI Multi-Spectral imager

sERrx—vr @esa
(ZovYa7Zh~LARA¥vT)

245 https://space.oscar.wmo.int/satellites/view/earthcare
246 https://www.restec.or.jp/satellite/earthcare.html
247 https://www.satnavi.jaxa.jp/ja/project/earthcare/
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(DBiomass 248
e Earth Explorer ® 7T3FH D I v 3, P-band SAR Z&8#, BADO/ A A~ X ZHE L, [
ORFEMEE 7 T v 7 A il 5 2 & T REWBROBMBLZIRD D Z L2 AL LTV
Do
X% 49 Biomass %
AR Pz |

o 2024 FTHTH BT E2
e NAFAD VU T LRI TERHPETD P XK (250~

ez 5OOMHzZ) Al 1 L — & — 5l U, OB (A A U, fee
TEER BT DHEMROEZENZ SOV THETH

7 H— e Civil/Others

- . LI DAL L BT T v 7 A DR 5 5250

o EBRESFOOEEDO D ORERR ML O R4

EYRRAET IV o TEMLRFOEE AR L, TRIOSEICHND

¥ . R
BA 5 +  Airbus DS: #fy251
- Bk o PHE= AR
%
jjﬁ ﬂJ: . Vega %‘_'/:E_‘ZE)Z
;?E H R + ESOC. ESRIN, ESTEC23
A - ESA
7= SN
ik

e YA X:1,170 kg

o HUE  KBFRM F—2 X 2 7 #uE

. 660 km

o BUNMEEAT

o BHNE: 50 — 60 km?254

Ay T o ZEREIEEE : 50 - 60 m255

o EIHIM ;5

o [EF A% : 25 A256

- WEVLY
. BlEEF—% (XN F) @ 310/520Mbps
« TT&C (S 3> K) 257 : uplink 64kbps, downlink 128 kbps

248 https!//www.esa.int/Applications/Observing_the_Earth/Biomass; https://space.skyrocket.de/doc_sdat/biomass.htm;
https://www.esa.int/Newsroom/Press_Releases/ESA_s_next_Earth_Explorer_satellite;

https://earth.esa.int/eogateway/missions/biomass
249 https!//www.esa.int/Applications/Observing_the_Earth/FutureEO/Biomass

250 https://earth.esa.int/eogateway/missions/biomass/objectives

251 https://directory.eoportal.org/web/eoportal/satellite-missions/b/biomass

252 https!//esamultimedia.esa.int/docs/EarthObservation/SP1324-1_BIOMASSr.pdf
253 https://earth.esa.int/eogateway/missions/biomass/description

254 https://space.oscar.wmo.int/instruments/view/sar_p

255 https://space.oscar.wmo.int/instruments/view/sar_p

256 https://space.oscar.wmo.int/instruments/view/sar_p
257 https://earth.esa.int/eogateway/missions/biomass/description
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@®FLEX (Fluorescence Explorer or Earth Explorer 8) 258
* Earth Explorer ® 8 HFHD I v a v, RO~y B 7280 ARG &b A
MAZEREATHZEEZHME LTS,

M#% 50 FLEX #E
A | P

o 2025 EITH D EIFTFEes
o HEBIEEEERLT DO un T o VRO R~ v B TR R
32

e »  Copernicus Sentinel-3 L #H#T 25 2 & C, FEEU LB ETFERH L,
WA BNRE
e FLORIS (FLuOrescence Imaging Spectrometer) & Leonardo #5#
' F— +  Civil/Others
B - o HEMERKOMTRENED LS ITBEIT 20, ETCEDIKIE L AKOIEER

WZEDEDITHET LN HONTOHMAE 525

EVRATTIN o ot AT AN Y | K ATROIIEE & 75 IS E N

i .« AH
» Thales Alenia Space : F#2#)260, FLORIS s
BAJE
s » Teledyne e2v: CCD A A— & 4261
e = « PBA%E=A R i €150 million262
i T E + Vega-C Ti& 263
{Z3
) kSR + ESA
T « ESA
F=1 « A
Bk

258 https://www.esa.int/Newsroom/Press_Releases/FLEX_mission_to_be_next_ESA_Earth_Explorer;

https://space.skyrocket.de/doc_sdat/flex.htm
259 Jose F. Moreno, “THE FLUORESCENCE EXPLORER (FLEX): MISSION STATUS AND DATA EXPLOITATION PLANS”
% TEEE IGARSS 2022 L

260 https!//directory.eoportal.org/web/eoportal/satellite-missions/f/flex

261 https!//directory.eoportal.org/web/eoportal/satellite-missions/f/flex

262 https!//directory.eoportal.org/web/eoportal/satellite-missions/f/flex

263 https://www.esa.int/Applications/Observing_the_Earth/FutureEO/FLEX
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o HAX:
o WLE : KEEFRIIELE
s HE: 814 km?264
o BUEEH © 500 — 800 nm?26>
«  fBIAE: 150 km?266
o ZE[M 43 fRBE © 300 m267
Ay 7 o EFMIR : 3.5 47268
o [EFEHEE - 27 H269
o E#EHESY © FLORIS (FLuOrescence Imaging Spectrometer)
< WFEVV7
e BT —2 Yy XU R) BREEEARY] (Svalbard 3 XU Norway
)
* TT&C (SN R) : BREHEE AP (Kiruna # FJ5)

2

=3

4 https!//www.esa.int/Applications/Observing_the_Earth/FutureEO/FLEX

265 https://directory.eoportal.org/web/eoportal/satellite-missions/f/flex

=

2

-3

6 https://space.oscar.wmo.int/instruments/view/floris
2

3

7 httpsi//space.oscar.wmo.int/instruments/view/floris

268 https://www.esa.int/Applications/Observing_the_Earth/FutureEO/FLEX
269 https://www.esa.int/Applications/Observing_the_Earth/Future EO/FLEX
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©QFORUM (Far-infrared Outgoing Radiation Understanding and Monitoring) 270

*  Earth Explorerm® 9 &H D I v ¥ a v, @AM OER L E=2 U 72 gL LT
Do BRI T 2R LIRD D L & BT, BORIIEDILHE & 72 5 KRB AL O RS E 2 5
HHIEIZHEMT 2 b0 LS TND,

K% 51 FORUM #iE27

HE NEE \

© 2027 T B BT TERT
W o HIERDYER AT SV ORARIMREL S % L
+ FSI (FORUM Sounding Instrument) % 5

v F— e Civil/Others

o HEROFHEIRE L., KRR EBHOBH T AL TEAEINTHWE N, i
FERRH A OPEHIC & o T AR 5FHICET T T OB KK
CiAD B, NT U ADRRAND

o BEENDIERZ AN DL X, BEART SVOBEBARTH Y |
CTHETHESNH T 2k v . FORUM IZ5EEF L 2%EL.
SMET R EXE D 2 LN TE [ FROBORIIE OB & 72 5 KIEEH)
P OREEE IR DR A M L EE D

HEY -
EVRAET L

& « ESA
BE %% e EHH : Airbus UK, OHB (Instrument)
. Bk e BA% =X b : €160 million
£
W | Tk - RH
{Z3
kR - 9
il
1EH . R
T—H - H
iNE3
L N N
o HLIE : KERIEIELE
« & 835km
o B EA : 6.25 — 100pm, 10.5pm27
. «  BE: IFOV 40km*40km 274
AN

o ZERSrfitRe - 275
Interferometer: 15km, Embedded Imager: 0.75 km
o JEMHIH A
o [ElmH# 29 276
. BREY V7 A

270 https://www.esa.int/Applications/Observing_the_Earth/A_new_satellite_to_understand_how_Earth_is_losing_its_cool;
https!//www.mi.uni-hamburg.de/en/arbeitsgruppen/strahlung-und-fernerkundung/newsarchiv/20190924-forum-earth-

explorer.html
271 https!//www.esa.int/Applications/Observing_the_Earth/FutureEO/Contract_secures_design_for_ ESA_s FORUM_satellite

272 https!//space.oscar.wmo.int/instruments/view/fsi
278 https!//space.oscar.wmo.int/instruments/view/fsi
274 https!//space.oscar.wmo.int/instruments/view/fsi
275 https!//space.oscar.wmo.int/instruments/view/fsi
276 https!//space.oscar.wmo.int/instruments/view/fsi
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OHarmony (FEfH X v a VHFDO4LF : Stereoid) 277

* Earth Explorer ® 10 EHDO I v v 3 v, RO ZEG L, BUEETH OMW e E(L % &
G CRigk 5 2 L2 HE LTV 5, Sentinel-1 & HH#ET 2 2O EZTH LT,
R DOETENEE 2 BG9 5,

X% 52 Harmony 2
T P |

o 2026 L EIFFE
o 2#DFE ) Copernicus Sentinel-1 f#18 & E##E L, . K. FEOIFENCEIT
HHERFPREREIC R e
*  Sentinel-1 75 #J 350km BEIL 7= 57T 12 Harmony 2 2 iz ICALE ST 5 Z &
L Sentinel-1 7> 5 350km BfEiL 7= T2 Harmony &2 & B AH IS T
o (%9 200~500m) FRITT 5, N—F=—DORMRITIL, ZIEHEHOAHMKE A
L—4&— (SAR) M##i S TH Y. Sentinel-1 AHIEKIZ T TEIE LIz
HEF 2SI 5
*  Harmony & Sentinel-1 Z#lA &b 25 Z & THOLNLGAEDOLEEMEIZL D |
THIVE TICARWREE TR O L TEREE A2 TS TE %
*  Harmony O&#RIZIL, v/ F E—AEGRNES I HBERH I TEY, Z20
EEEmI ML THRIETE D
T Z— e Civil/Others
* Harmony OFMHEIZIX, ZEHEHOAK O L —& —2#5i# 4. Sentinel-
HAY - 1D L —F— L LT, #HECKLED) e &I L 2RO/ S e b & RlE
EYURRET L TOT—F a5, Eo, iR ERAEET 5o 010, SEICE T 5K
PR OBDEIZ I K0 3 RITIN R EFEOWMBID ¥ A F I 7 A& FET 5,
i .« AH
BA JE& - A
. flyh o B X R
ES
wo Tk -
LGS . R
| B A~
1EH . R
T—H - H
iNE3
L N N
o WuE AR
o EEE RH
o B ER A
ARy T o BURIE: R
o ZEMSrfiERE - KA
o EAHIN - AN
CCIVEE - g Ni5|
s EEVVZ AW

277 https!//www.esa.int/Applications/Observing_the_Earth/ESA_moves_forward_with_Harmony;
https://www.esa.int/Enabling_Support/Operations/Earth_Explorers ; https://optics.org/photonex/news/12/9/20_
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X% 53 Harmony & Sentinel-1 DA X —3278

B ——t —Bw

278 https!//comet.nerc.ac.uk/harmony-mission-candidate-for-the-earth-explorer-10/
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v.  Earth Explorer 11 (IR#IZEIENT- 4 FE) 27°

e Earth Explorerm® 11 FH DI v 3 UEA & LT, Cairt, Nitrosat, Seastar, Wivern ®
4 BRTVT 4=V VT L AZT (IZ A2 TND, 2023 4F & 2025 FITHEM ARV AT,
2031 /5 2032 4E1C Earth Explorer 11 & L ClIh S5 2 &2 HIET,

X% 54 Earth Explorer 11 ® I v ¥ a &M
R4 il

Cairt B 5~120km OHIFH T, K[UELH & KKILE: - KEDF L OB HRT 57200
. (Changing-atmosphere | il 447 5., KR OEER. Ak, IR R GELBZFE0 5 7 nk 2B S %Y T,
infrared tomography) BEEOME v ¥ a VOB OMEI v ¥ s VIRV EEABNT — 4 %
BAST 5720, B} 77—V BRI %2 ) 72 limb-sounder (HIERD KR D%
(limb) 22HOBRIZFAET D~ A 7 v lEEHIRZHE L, K&V A, BE, £, E

KON A & iR 9~ 5280,) A5

Nitrosat KET O bz (NO2) &7 E=7 (NH3) OHIEZITH, “buERIIHER
KRIBYWETHY . TV PR TR EDORIERIATL H D, TorE=TId, BRELN
I MRICEEAAE TRV, 7= 7 v YV )Uh 15U & TR 9 5 B3 22 BiER A
Thbd, ZO2O0/LAEWIE. BRORKFNEER & EREEROMAEEREZE L T, [EE
BIZRE LT D

Wivern (Wind Velocity | EF @A &ZMEL. M. F. KKkOFa 77 A V&2 EE, ZHIFKO 94CHz Fv 75
Radar Nephoscope) — L= —ZMHERICAF v T H LT, KB TFRET MK E B % 5.2 5 Kk
DT HIRIER PSS, BREADT T 7 74V v 72 X BEFEDZERT b H ik

Seastar T RTOR WL, REEMIE R ORI LT, 1 km Of#G R CHfihiit J OV
BT MAERMET D, BRI, WEEORYEHE X 2 D KR EWEOF EER %
PRES 5 R CHE L 72 HUHEOBNEE &/ NREBL R T e v R 2 BrRY 2 g
BEZHHLDOTHD, OO/ E 7T AF » 7B ROSBICHEER S
DTDH, ZOMEIZIE, 2 2OT 7 FEHEHE LHET WL —F — (along-track
interferometry radar) 23&# &5

279

https://www.esa.int/Applications/Observing_the_Earth/Future_EO/Earth_Explorers/Four_mission_ideas_to_compete_for_Earth
_Explorer_11 ; httpsi/moc.ac.uk/news/esa-earth-explorer-11-selects-noc-led-ocean-satellite-mission-idea-further-study
280 https://mls.jpl.nasa.gov/
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Vi. Arctic Weather Satellite (AWS)

o ESA PR TL/IKGMEE, HiEk EOodH LD HGTOKIE L REDT —& et L, bR
BlOBERMRKTH (FUXFY A M) ZAEICT LI TS, AIvavicky,
AP ORITROUEPHIFSN TN D,

X3 55 Arctic Weather Satellite 1852
H5E Pz

o 2024 FEITHTH BIF TR

. 19 v > /LD cross-track scanning ~ 1 7 7 I L #2281

o ESA AUA—[EHD 12 ENS 31 D% (55 14 RTUNIBEORE) 135
*ﬁ% @[282

o A MPEROBOHBHES L— FOERLT U A LR A A

o fEkMIC 16D AT L— g R

I F— . Civil/Others

o RBEMICED ST, BOMETRKRADEE LERIEEY VT 4 745288,

s EHECTHERZBNT S Z LT AR OERE THRORER SR T A U E
THZEEHNETD

s AWS I v 3 2T MetOp & KE NOAA MNHEEET HIBHE S AT A& flized
% (MetOp M, HEREERE B S—F 2 DITHKK 24 Bl &2 T 5)

HEY -
EVRAET L

H . ESAz
* OHB Sweden : #7285 InnoSat platform
B « AACClyde Space : 2~ > K - T— XM=y NI XOE )T AT 1286
s *  Omnisys Instruments (AAC 7 /L'—7) : Cross-Track Scanning ¥ 7 1%
= HHEE (=1 7 B O EIFARIE Ruag?®)
£ o B A : €32 million LA 2288
)i
i Tk LN
il H 1 ¢ Thales Alenia Space
A « ANYWAVES (S /3> K TT&C, geolocation, #7 >V 7)
HEH « ESAz8
T—H LN
iNE3

281https://www.esa.int/Applications/Observing_the_Earth/Meteorological_missions/Arctic_Weather_Satellite

282 Phi-week 2021 (281725 ESA#E XLV

283 Phi-week 2021 (281725 ESA#iE XLV

284https://www.esa.int/Applications/Observing_the_Earth/Meteorological_missions/Arctic_Weather_Satellite/Contract_signed_to_bui
1d_Arctic_weather_satellite

285https://www.esa.int/Applications/Observing_the_Earth/Meteorological_missions/Arctic_Weather_Satellite/Contract_signed_to_bui
1d_Arctic_weather_satellite

286 https!//mews.satnews.com/2021/10/04/core-avionics-for-esas-arctic-weather-satellite-to-be-supplied-by-aac-clyde-space/

287 https!//www.ruag.com/en/news/esas-new-arctic-weather-satellite-flies-power-system-ruag-space

288 Phi-week2021 {23517 5 ESA #& L 0

289 https://space.oscar.wmo.int/satellites/view/aws
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e WA X:120kg

o HLE LG

s B 600km

o BHEER . TRZHE

o BHNE: R

o ZERSRRE - TSR

o EPWIM ;6 290

o YR HZK : R

o AW 974

e WEVV7
¢ TT&C (S/3 k) 291 : 4Mbps (PFM)
+ Payload (L /%> K) :1.5Mbps (PFM)

A

290 https://space.oscar.wmo.int/satellites/view/aws
291 https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=5087&context=smallsat
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MR 56 AWS LRI R #5202

1

50.3 GHz 180 MHz < 0.6 s <40 km
K
2 52.8 GHz 400 MHz <04 Y <40 km
K
3 53.248 300 MHz <04 ?? =40 km
GHz K
4 53.596 370 MHz =04 77 =40 km
GHz K
5 54.4 GHz 400 MHz < 0.4 77 <40 km
K
[ 54.94 GHz 400 MHz <04 Y <40 km
K
7 55.5 GHz 330 MHz < 0.5 s <40 km
K
8 57.290344 330 MHz =06 77 =40 km
GHz K
4 89 GHz 4000 MHz < 0.3 77 <20 km
K
10 165.5 GHz 2800 MHz <06 77 =10 km
K
11 176.311 2000 MHz < 0.7 s <10 km
GHz K
12 178.811 2000 MHz <07 7?7 =10 km
GHz K
13 180.311 1000 MHz <1K 777 =10 km
GHz
14 181.511 1000 MHz <1K 777 =10 km
GHz
15 182.311 500 MHz <1.3 77 =10 km
GHz K
18 325.15+1.2 800 MHz <17 77 =10 km
GHz K
17 325.15+2.4 1200 MHz <14 ?? =10 km
GHz K
18 325.15¢4.1 1800 MHz <12 77 =10 km
GHz K
19 325.15¢66 2800 MHz <1K 777 =10 km
GHz

292 https://space.oscar.wmo.int/instruments/view/mwr_aws
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K&K 57 AWS #gfzi293

ARCTIC WEATHER SATELLITE

RADIOMETER PAYLOAD DEVELOPMENT

Based on radiometer technology and performance
know-how in addition to optimisation of the
instrument to meet the most important end user
needs.

Significant end user engagement since 1992 but more ‘A' “’Covx;‘;mfl’ Satellite Constellation.

focused since 2007 (GeoMS) and 2015-2017 (GAIS) i i
Also formal (and informal) communication with experts from
UK Met office, ECMWF and Eumetsat

Performance

¢ Best in class spatial resolution for microwave sounders at 183
GHz (10km)
Best in class sensitivity for all channels (54, 89, 183 and 325
GHz)
Implementing the most important channels leaving out the
less important ones

Cost

¢ About a factor of 8 lower cost than METOP 2G

ssoet
unuunnuu
O s

(A:CSDE AWS radiometer concept
SPACE

293 Phi-week2021 (23315 5 AAC Clydespace fEO#HA L v
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C) DMC (Disaster Monitoring Constellation)
« 1996 EIZHEE & 7= Disaster Monitoring Constellation (DMC)% Hig & L., #5E D SSTL
(SURREY SATELLITE TECHNOLOGY LTD) N E&EFT A/ LEO 2 A7 1L —v a3y
Th b,

X% 58 DMC 3=
oA | P |

DMC-129¢ (§#%&f#)

« 1996 4E|Z1E"E & 7= Disaster Monitoring Constellation (DMC) % H B &
T 5/MULEO 2 AF L—3 g3 T, #ED SSTL (SURREY
SATELLITE TECHNOLOGY LTD) #3i:i

« DMCarY—3T7 %, 7AY=U7, FE, FA42=V 7, Lo, 3
E D= b F— v P THER

o« AISAT-1 (Z7/v2=VU7) :20024 11 H 28 H¥T F (micro-satl 54%)

i Fva, 74 2=V 7 BILSAT-1 : 2003 4£ 9 H 27 H4T ki
[ BE[E o VIR~ e 75 5 oo ¢ SSTL 23B8% L7- DMC-1 (UK-
DMC 1) %46 ki
DMC+ 4 (F[E) : Oct. 27,2005 4E 10 H 27 BT EiF (Beijing-1 )
DMC-329
« #[E o DMCii (DMC International Imaging Ltd. )23 LiEH 4% 3 D
SR AT L — g v
vy o HEORF MBS EFER L2 PEENE L0 a— SVEE T

P— e R

o By KEEHA

© EVRRETIN 77— A ba—WEIPERY) O KBRS T
& % 21AT (Twenty First Century Aerospace Technology Pte. Ltd.

o 21AT X 3 HEDBEEETID 100% % U — A (21AT TORFRIL TripleSat)

«  21AT |Z. TripleSat Constellation %\ /2B — & A Z3@ U Tt
D= F—IZEVRATF ¥ A ZAIMT D720, ¥ AR—LIZ
21AT(7 Asia) % #% 17,

HAE) - EV X RAE
T (RIS %)

H& + M&# : Twenty First Century Aerospace Technology Pte. Ltd
. o LHERA¥ - R¥EF : SSTL (Surrey Satellite Technology Ltd.)
. e
s <t B D X b ;R
Tk « 2015/7/10 (¥}T_L1F# : PSLV XL)
B e S
2
SV ESIEN « 21AT
e 77 v h7#—25 : SSTL-300 S1 bus
S/C o A : 447 ke
o WUESE : 651km, BUEMGRMY : 97.8°, KIGFEIMIHEE
o A T
o ZEREO3fiRRE
N Pan : 1m GSD (450-650 nm), MS : 4 m GSD (. #&*. #&. TR
BHIYERE

o BIWNE : 23km
- [FUFH%Z :3H (3fTHEH)

294 https://directory.eoportal.org/web/eoportal/satellite-missions/d/dmc
295 https://directory.eoportal.org/web/eoportal/satellite-missions/d/dme-3
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e &ELE > b : 10bits
s T —XJEME : JPEG-LS
o FUR—FAEY :128GB REFMEA P L—V
o F—HZ)NL—T v o xxX
o KLU rrmELRR
T — X ALER N —RF—=FZAXNNREy Y 7 320Mbps
TT&C H@EfEY > 7 -
Up (<> F) 9.6 Xi% 19.2kbps
Down (5L A FVU) 9.6k~8.0Mbps (BPSK Xi% QPS Z=7k)
LVDS(Low voltage differential signaling: 1 &E E/FEIE

D) Cygnss (Cyclone GNSS : ¥4 7 1 UUATHINAET R > AT L) 29
e Cygnss (Cyclone GNSS) (%, GPS 72 & ® GNSS 55O #FIH L CEREZIZLH LT
DUFEROBLANZAT 5 /MR v a » ThdH, A7m Y =2 ME Earth Venture ®—-2
WALESHT B30TV %, Earth Venture (%, B3 E THOBFIIOHLHE A FDI v g
> T# 5D NASA @ Earth System Science Pathfinder Program (ESSP)DH > 1 > TH Y |
BRI AT LOBUREZ KRS BE L, FRRO O TN 31T Dilkke A 72 e 2 vaBlc § 5 72
WICENLSINT T T T LA TH D,

XKz 59 Cygnss HfE?297
p

o 8HED/IBRICLD T+ —A— a7 T4 NTEMEEBR (FHE %
12 4rfill@) Z 558

208 . WEOWMEMGRAZ SHEL L, Bl ) TEAND F—r OFET 5 A

35 EE~FE#% 35 FEOBHHRICIRET D 2 LA 8T, f/EkIIEk AR -7~

B2 12 Ref Ak Ak 35 EE~FakE 35 JEOHPHN) OF — X G

VY 5= « RFTOWEFMHA

o BEY BB, Y =T
c EVFRAETL  BERERIL O,
AY = PR 2 =T IR LT BT — & AR LSR5

H& o HE#H : NASA

o EEEBA% - fliEH : SWRI ( Southwest Research Institute)
BH%E - Rl «  GPS %1{Z#% : SSTL of Colorado, & [E SSTL »¥£4:CTh 5
« BPAEY 22—/ : SNC (Sierra Nevada Corporation

i
i

HE) « EVRARE
TV FASE)

| fIE + 2016/12/15 (ZEE4 S 27 L ATK Pegasus XL
f_éj # E s ZER TV, NVUA A=A T VT FHLKTE (12m 7T F)
EAER © XyvayiEl s IVTURE
- HAR
S/C .+ Hft:289ke

o WLEEE : 510km. PUEMERME : 35°
« 7 :38.3W (7T0W EOL, 30%~—V)

29 https://eospso.nasa.gov/mission-category/13
297 https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cygnss
298 b (V& HP (https://qzss.go.jp/info/archive/cygnss_170814.html)
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BAkee

B2 - Delay Doppler Mapping Instrument

AR EH A - AW

8D 7 4 — A —3 3 U CRIMRE 12 43k

# 12 REE TRk (ki 35 B~k 35 FE DRI

GNSS-R (GNSS-Reflectometry)

BRIZ2 B0 GPS AWM A L. GPS RN D OB & Vg TR 4
L7z GPS 2 DB O ZFHU L, SO S35 M 05k S & HEE

T — S

Zv Y r : 4AMbps
T v U Y 2kbps

K% 60 Cygnss A A —31729

299 https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cygnss
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E) Tzt sepH st (JAXA)

©  JAXA % NASA % ESA L[k, SO v a v 2R T, 2 OMEETH LF TS

ZTIEDO—flafhOfRE L R 5 -0 H#T 2,

. ALOS-2 (FEEERARMBE2S v 25]) 30

Xz 61 ALOS-2 OREE

HHE PIZ$801
ALOS O#%iiE s LTHZ S, L—F & (SAR) OA#Ed# L., Bl
3 O % 1F)_E &8 C X0 Rl FmiEfdt 2 afie & LT 5,
ALOS-2 121, Fi-lcg s (72— R7 LA FRL v RERLER
AL —4 | NI TN D,
72— Civil/other
MR, Mm@, SEEERE, BREERICHATE 57— Ot
PRI E (720 h ) TEIESNEFOHMRELRESE,
WAAORHE  HIRKEIZR LT, W fiReEN DRI OB T — # % HiE
HH - WCHUAS - ALFR - BUE T D AT LR L, BRBIOBS TS, SEE xS
EVRRET IV JRIZB N THIHSEREZ1T S 2 &
KEARDLOEIRIZM 2, HEEHESEREHE R CHEEOEH OB EZ 5D 5
PO = — XU bR LI SRS HICB T DR T — 5 OFIRiL k%
Mz z &
H& SCERRL A (EE2EEr 374 (5M)
B —HEBEHERASE (T A—T—)
- Bk
TE H-IIA 27 v b 24 5%
MbExry hT—2 2575 (GN) : HHE., WEE. B
W R B © AN — KRG
JERR A > VU —2 " (ENR) : BE SIX R, Bl X &
AN—2Fy hU—2JF (SNJF) SR, BIl&
ﬁ TEH ER JAXA
" | F—x A&t iz 2
il JiNE;
HIEL K ITEENC L D MR A B AL 2 E O MBI OB & 3 cm OFEE T
2D ENTEDD, FlZIE, KINEBIOIERIGIC X D IR#EEICHZ5
lapill HEOHERZRLZ D Z ENTEL, ITEBREEIC L D2ZDO= U T ~DIAD
fififiE DA DRI EHZ 72 5,
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300 https:/iwww.eorc.jaxa.jp/ALOS/jp/alos-2/a2_about_j.htm
301 https://www.restec.or.jp/satellite/alos-2.html

https://alos-pasco.com/alos-2/

https!//www.satnavi.jaxa.jp/ja/project/alos-2/index.html

https://www8.cao.go.jp/space/budget/h25/fy25yosan-gaiyou6.pdf

https://fanfun.jaxa.jp/countdown/daichi2/files/daichi2.pdf
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302 https://www8.cao.go.jp/space/comittee/27-minsei/minsei-dai21/siryou2-2-7.pdf
https://www.satnavi.jaxa.jp/ja/project/alos-3/index.html
https://www8.cao.go.jp/space/comittee/27-anpo/anpo-dai33/siryoul-4.pdf
https://track.sfo.jaxa.jp/business overview_ex/busi overll.html
https://www8.cao.go.jp/space/comittee/27-minsei/minsei-dai21/siryou2-2-6.pdf
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303 https://www.eorc.jaxa.jp/ALOS/ip/alos-4/a4 _about_j.htm
https://www.satnavi.jaxa.jp/ja/project/alos-4/index.html
https!//www.giho.mitsubishielectric.co.jp/giho/pdf/2018/1802108.pdf
https://www8.cao.go.jp/space/comittee/27-anpo/anpo-dai33/siryoul-4.pdf
https://track.sfo.jaxa.jp/business overview_ex/busi overll.html
https://www8.cao.go.jp/space/comittee/27-minsei/minsei-dai21/siryou2-2-6.pdf
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https://www8.cao.go.jp/space/comittee/27-anpo/anpo-dai33/siryou1-4.pdf
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304 https://www.eorc.jaxa.jp/EARTHCARE/about/mn_cooperation j.html
https://www.satnavi.jaxa.jp/ja/project/earthcare/index.html
https://www.eoportal.org/satellite-missions/earthcare#spacecraft
https://www8.cao.go.jp/space/comittee/27-anpo/anpo-dailb/sankou3-6.pdf
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305 https://gportal.jaxa.jp/gpr/assets/mng upload/GCOM-C/GCOM-C_SHIKISAI Data Users Handbook jp.pdf
https://www8.cao.go.jp/space/comittee/kihon-dai4/siryou2-4.pdf
https://www.eoportal.org/satellite-missions/gcom-c1#spacecraft
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306 https://news.mynavi.jp/techplus/article/20120118-gsom w1/
https://www.eoportal.org/satellite-missions/gcom#spacecraft
https://gportal.jaxa.jp/gpr/assets/mng_upload/GCOM-W/GCOM-W1_SHIZUKU_Data_Users_Handbook_JP.pdf
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307 https://www.restec.or.jp/satellite/gosat.html
https://directory.eoportal.org/web/eoportal/satellite-missions/g/gosat
https://www.jaxa.jp/press/2013/05/20130513 gosat2.pdf
https://www.mext.go.jp/b_menu/shingi/uchuu/004/gijiroku/08120203/001.pdf
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Xz 68 GOSAT-2 DOHEE

HHE NE
. IREDRT ABREAMEE W& (GOSAT) O#%MM S LT, &k
R REZ2 B 253 U T, IR A BN E oM 4 B L7z HiEk
Bl A,
s 42— Civil/other
. FHERMBDRATATH D ZBbRFE L A X B LO—MLREDRE S
iz FH» BT 2
HE - . GOSAT-2 DI v avid, UFDLEy,
EVRAET )L 1.  GOSAT IZ L2 FERRENFET X OFH b OB Z 584 - #kkeT 5
2. KUEEEC ARIEE N RFERICE 2 2 ELER T2
3. AR REEENCEET 2 BORICERT 5
y SCREITAXA D3RR OF) 50% & A, BRETA BRI ARG DK
H o
50% & A
B % CHEBEBMEASHEN T TA DAL L THEE LSV Y
- i
T 1 2018 £ (H-TTA)
Hi B A
. — JAXA LEREEE (MOE) | ESZEREEMFEET (NIES) o 3 #8EIC & 2 3L
F | EREAE o
i AR/
" | F—x JAXA. BREEA. ESBREEMUET
izl JiNE73
IREZNET A ORI - PeHEZ L0 FEICHIET 720, BUIL 720k
Gl T YT IZhbETH EBRIR A » MERETE WL TR, RKE
(G FTORARTT, A - KIRHT AW « ZHAERY; « HPE7R &N L oo KRB
P—E R PEHR 2 RS L B9 5 2 & AV ATHE,
Rtk BRBEL & HIHRAET D T—BRbRFE] 2R ICBRIxIRICz ., @R
FOFAROHYRIZ L 2 BRFITBA~DOE B ATRE,
E=y BT - 5 EIEES
S

308 https://www.restec.or.jp/satellite/gosat-2.html

https://www.gosat-2.nies.go.jp/jp/about/mission/
https://www.jaxa.jp/press/2013/05/20130513 gosat2.pdf

https://www.satnavi.jaxa.jp/ja/project/gosat-2/
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A 1750 kg
YA X :20mx1.8mx37m, 13.7m CKEFEM S FLREEE)
A B A
I - KEGREBHIYERDFIE (R 613 km)
FiRE%:6H
B - W - KRR o o4
B4 CO2, CH4, 03, H20, CO
BIEPA  Cross Track: +/- 35 deg. Along Track:+/- 40 deg
BLGE #9160 km [l (5 points in the CT)
IFOV  9.7km
Bl EE ©12,950-13,250 (P/S) (760nm) (024), ©@5,900-6,400 (P/S)
(1.6um) (CO2,CH4), ©@5,900-6,400 (P/S) (1.6um) (CO2,CH4), @4,200-
5,200 (2.3pm) (CO), ®700-1,188 (5.5-14.3pm)(CO2,CH4,H20,03)
A A=V T )VTF AR VI ES
BRIEE ZELxo7 oY Lofm
WEH N F1:333 — 353 mm
N K 2:433 — 453 nn
N K 3:664 — 684 nm
N R 4:859 — 879 nm
N K5 1585-1675 nm
N2 R6:370 — 390 nm
N R T7:540 — 560 nm
N K 8:664 — 684 nm
N R 9:859 — 879 nm
N R 10: 1585 — 1675 nm
BLUIE 1000 km
fRGE 0.5 km
T =B AN—T > |~ R

ARy T

ix. GEEMRAR-KBERERERMTEE (GOSAT-GW : Global Observing Satellite for Greenhouse
gases and Water cycle) 309
K& 69 GOSAT-GW D=

HA e

. SUEEENZBT AR OB BA~DERR & KEETBOR~DO R (BiRFELE
SBAROHE) I v a AL LZHEY Y —XD 15T, GHG

B W var (BRETA. EHERU) oft, KERESHBHI v a2
(JAXA) OfHFEVHE L LT, 2024 EE DT BT % A5 LHAER S T,
7 Hx— . Civil/other

+ GOSAT-2 DIREHEH ABMI v a3 BV, GCOM-W DKIEERELAI
Ry va VEREBNICHST S, ERKIBEDRET AOREOEE, Y
BORGE, JEHRSOT =2 V70, KUEEENCEE S KIERA B OHE
T, KRG - KPE - AT L W o - FER A B~ D4t EE 2 A &

HEY - T2,

EVRRAETIV . 1, 2580 vy a VEREBOICHKEKT 2720, LIFO GHG #JlII v
varxBREBELET,

1. HERERZRO BILREBLIOAZ VBEOMGET=X 1 J

. NUBEICES S FEOREBENRET AA X2 N U REOFEWEDRELR

3. KEEHEHROERZTH Z Lick . KEEETHIOREIL

309 https://www.restec.or.jp/satellite/gosat-gw.html
https://www.env.go.jp/earth/ondanka/gosat.html
https://www.satnavi.jaxa.jp/ja/project/gosat-gw/
https://www.mext.go.jp/kaigisiryo/content/000020148.pdf
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2023 tFE T (HIIAw/s v K)

: il

e
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JAXA (BREE4 & NIES, JAXA H33:[FCTH )

F—5
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[ESLERBERTIERT

= B EF M

Hm
A fiE
HP—ER
=2t

EPERE~ A 7 R 3 (AMSRS) : M@ -eHEm, EDFOKICET
LM EAELFE L TEHINT S Z ENWRETY,  E-AROBINE ATRE
Telo i RIERLBA Z MO WIS 21T 2 5 FRHM, #1721 166GHz
#. 183GHz H 2 BAHEH T2 2 & T, MHTKEOm Loz, BEORE
L TOARKKBNOFERE BT, IPCC THA S5 R F5vE E K7 -
AP RREE R E~OFBR, Sl - BRZEORBECER ., BEOFHREEN
by REEMED OSBRI, AL OBE - PAZE RIS X D
WFTESER 2 EREIR SN D,

IRERN B AR 37 (TANSO-3) : #iEk FOIRELN B 2 & JK#
FH « mREEEICHBIT 5 2 & TIRE RN A PR SO HEE B ) IR,
B CEIS RN RERAT 5 2 & T, ZHE T ARic sl
LCW=oioxh L, mANCEIT 2 E8 /e 720, X0 &< o@llT—
2 OBENAREE 72D,

2
2

KT, FEXGHME, B (RF%) | BlRLaRE (RKE) | KE
OKHFERE. JAFIC) | AT (PR, ARHIAT)

ARy 7

B 29 (BE)
A X
WA THED R
W - KBS BERDRITE (R 666km)
)R H% : 3 H
EPERE~ 1 7 v ik EE 3
BIME  1530km
fRGE 7x11km(36GHz), 34x58km(7GHz)
WEH (GHz)  21-channel
CAVF 6.9 173
XK 10
KKa " F 18,23, 36
W K89
G /X K 165,183
IREZHI N A8 o 38 .
WG 911km BLE (REEHIE— ) . 90km BLE CHEEENE— )
SfREE  10km (EIRELAIE—R) | 8km (HAZ 1km, fHHEHIE— K)
B4 CO2 . CH4 . NO2
TR A)—T >k
X /3 K 400 Mbps
S/ X2 F :1Mbps (AMSR3 D7)
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F) #RyspEEs
i. ASNARO-1 (Advanced Satellite with New system ARchitecture for Observation) 31°
Kz 70 ASNARO-1 DOHfE

EH | WA
B . BB EE DY F T K B HFE OSBRI 0O 7 D 0/ NEL BRI R
7 Fx— . Civil/other
HHY - o EOREENE VI L D HFE AL, SERG
EVRXRRET IV
W © RWEEEE. EATHERY AT AP EEM (USEF) | Hro X
— - FEEFANBABRREMAE (NEDO)
B3 . AABSHER S USEF., #i FE45 13 32 =
- g
ITE + 20144 (Dnepr-1)
H B . [E] PN 7 FH b R OVRT iR RS . MBS IR
% AR AP
® | F—x - R
il Bk
i . B FER7Z 0 TR D FRIOBRINEETH D7D, #FREF LIl
A 7o IR O & SRR BN FTRE & 72 5,
P—E R
AL
= c BT - MBI - BREMSES
a—

310 https://www.restec.or.jp/satellite/asnaro-1.html
https://jpn.nec.com/techrep/journal/gl1/m01/pdf/110106.pdf
https://www.jspacesystems.or.jp/project/observation/jp-asnaro_r/
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& 500kg
B4 X :25mx 3.5 mx 3.2 m (REHE)
A 34
HaE - KGFEE (R 504km)
(=] B 4K -
B - 10 Km (E )
S fi#BE 0.5 m (Pan), 2 m (MS)
WEH
Pan:
450-860 nm
ARy T MS :
400-450 nm (Ocean Blue)
450-520 nm (Blue)
520-600 nm (Green)
630-690 nm (Red)
705-745 nm (Red Edge)
760-860 nm (NIR)
T =B AL—T > |
TT&C : S-band
X-band # 7 U > 7 (~800Mbps, 16QAM)

i.  ASNARO-2 (Advanced Satellite with New system ARchitecture for Observation-2) 31
Kz 71 ASNARO-2 D%

bif= ! N |
. BREEEER LD TEOT, NEC NEERAICE D A TS, FERES
e T 5B o - E R N R S AT A OIS e 75 L% @ U TR X
- ERE AR, BAPOREA X 3 K SAR &,
72— . Civil/other
HEY - o SEERDATE - BLEHE - BREES 0N TORH
EYVRAET IV
H& © RFEEE. L X— - EERTRA B RN (NEDO)
BH % . A AR ESGER S & USEF
.y - XN RERBE A L — 1T S ERR R S A E B R - BT
=
i TE . 2018 4= (Epsilon-3)
(G
HiEJR . N/
1l J N
JE A R A . NEC (NEDO/METI)
F—X . H A BRI i 2 - — B Ak 4t
Bk

311 httpst//www.restec.or.jp/satellite/asnaro-2.html

https://directory.eoportal.org/web/eoportal/satellite-missions/a/asnaro-2#foot5%29
https://jpn.nec.com/ad/cosmos/asnaro2/contents/index.html
https://www.jsicorp.jp/product/satellite/asnaro2.html
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. KIEEC L7 & O ARKEEOBER, 2L L2231 2488 O - HiF)
i FRR OISR, L EIRO 540 & 5 IR, HOKOBH, a0k
v'j_‘__b\‘x *ﬁt%
FEfit
= BT - I RBER - RE®¥EDS
EXS
T 570kg
YA X:15mx1.5mx3.9m
A - B AR
e - KEEFIYERRELE (5 505km)
2ty 7 EUF A% 1 A (BRERE A AR

Mg - Spotlight 10km, Stripmap 12km, ScanSAR 50km
4yfi#HE : Spotlight 1m, Stripmap 2m, ScanSAR 16m

W 2{m¥ HH/VV

T—HA)N—T >y k

XN RET Y 7 800 Mbit/s(16QAM)
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G) [ZIT
i. Himawari 8 & 9312

K& 72 OFbbh 8-9 5DHFE

A | N
i . OFbHY 895 1%, 2015 FFITERAFMEL X TOFEbY 75 O
KR vva e EHSEHIER G,
72— Civil/other
HEY - o ERIEBUEN S OFEAKLEBI
EYVRAET IV
& JMA (KR&7)
BRI =ZE B SA
Tk 8 75 : 2014 4% (H-ITA F25) . 9% : 2016 4+ (H-ITIA F31)
TR B E R AR
Ll 1R/ AR T
%£ | ERERE JMA (K4T)
EE F =4 SHHEEOEL EHFEEMREENZE L, KEHE L ¥ —~FED,
WHROK[GEN & o — 2B L, fREEOM EOBIT v > r LD
eyl M7 LIk » T, HEREREE A LV 3FNCEER C& 5, b AENrL D T
filfE —o~, FRIEE S A A& OBBEE S 30 4005 10 5~ & FEHE T
H—E R &, HEREREEZ L VIS, LD EOMNKERTIZ LN TE D0,
AL BoNZBNT — 21T, BRI TR, 797 - KEEEZET 30 Lk
DOEX I Bt s, BR~OFMRBP RS D,
TH KRBT, 72T « KFEHED 30 LLEOESC MR
EXSS
& : 3,500 kg
P4 X 2K 8m
RELEM MR ASA 154, BRI v 3 v SEQTERIEZ S Te)
WO - B EEOE GRRR 140 ) (B 85,786 km)
B - PRSI %E 10 ST TR
SyfEBE - 0.5 km, 1.0km. 2.0 km
ARy g WEHR 16 T v 3 (AI - AR : 6, /AL 0 10) FEAIIZLL TR
F—H Z)—7"v b : Ku/X> K 500bit/s (7 v 7V > 7) 15.36 kbit/s
(o) rr) . KasXy K 66 Mbit/s (AHI) 100 bit/s/300 bit/s
(DCS) . UHF 100 bit/s/300 bit/s
BEHA mEBEHRNT—% Ka X K (Fyr)ry) | @faEar—42 o
WUHF (7y7Vrr) «RanXv K (Fur)rr) TLARY[a<
v RRKu VR

312 httpsi//www.restec.or.jp/satellite/himawari-8-9.html
http://www.mitsubishielectric.co.jp/society/space/satellite/observation/himawari8-9.html

https://www.eoportal.org/satellite-missions/himawari-8-9
https://www.ituaj.jp/wp-content/uploads/2016/01/2016_02-06-kishoeisei.pdf
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X% 73 UOFEbD 8-9FDNY FOME
NUR | LR RPN SNR or NEAT FRAG BUEE, Ak

1 455 nm 50 nm <300 @ 100 % albedo | 1.0 km Aok o 7 1
Vv, AREEKSAR

2 510 nm 20 nm <300 @ 100 % albedo | 1.0 km AR (7 —5
J )

3 645 nm 30 nm <300 @ 100 % albedo | 0.5 km H W OREABERR, 7K
Hozr7a v, &

4 860 nm 20 nm <300 @ 100 % albedo | 1.0 km A o&E

5 1610 nm | 20 nm <300 @ 100 % albedo | 2.0 km HFROEHT x—X
LR AR, H

6 2260 nm | 20 nm <300 @ 100 % albedo | 2.0 km H D e/ ZE7% A1, L
FHA X, R FH

7 3.85um | 0.22um <0.16 @ 300 K 2.0 km KO£ & Eilk
Bl kS,

8 6.25um | 0.37um <0.40 @ 240 K 2.0 km &L ULDKIER,
JE., BERN

9 6.95um | 0.12um <0.10@ 300 K 2.0 km L~ UL DK,
JE., BERN

10 7.35um | 0.17um <0.32@240 K 2.0 km KL ~UL D KRFRA,
J&, SO2

11 8.60um | 0.32um <0.10@ 300 K 2.0 km ko UKL E,
. SO2. /)

12 9.63um | 0.18um <0.10 @ 300 K 2.0 km Y o BRI
J&

13 10.45um | 0.30x m <0.10@ 300 K 2.0 km i & E O

14 11.20xm | 0.20u m <0.10@ 300 K 2.0 km Wifg, SST. 52, [N

15 12.35um | 0.30 u m <0.10@ 300 K 2.0 km PRy E, JK, SST

16 13.30um | 0.20 u m <0.30 @ 300 K 2.0 km RAIEE, EEmB X
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H) Planet Labs

*  Planet /%, J& NASA OFH HIZ LY 2010 FICRLE iz, KEZLEET LV E— b
YV T EETHD, 2021 4F 12 A2 SPAC B &R L T D,

e It NASA OF53 Will Marshall & Robbie Schneider (12X Y 2010 FFEIZF% N S 472, 2013
IR OTE A N L— a3 V2 Doverl & Dove-2 4T EiF, 2014 4R 12135 4D FLOCK

(Dove, PlanetScope) + VU —XD#¥TH Eif % ISS mHIT-o72,

e 2015 #|Z1% Blackbridge t:Z EIX L. Rapid Eye >V — X Z4x FITN T, F7= 2017 4EIZ
IZ. Google ® HIERHE 2 ERFH T & - 7= Terra Bella Z# B UL L, SkySat &V — X &4 2D T,
SR T 228 ko f 2 2 #1118 FIZHTA318, FLOCK (Dove, PlanetScope) (2 X 22 =
AT L—3 3 UTHIN TE W, EoffsEE% % SkySat U — X C, L#iPHE % Rapid
Eye vV — X CHIG L L T X 723814,

o 2021 FITIHRHEA T v 7 ARRICKLERET — 5O by T T u M F—Th 5
VanderSat %2z FIZIL D 7=,

o RS WREBOY T A7 Y Fra BV R AEBE L, E 1.1 EK RLOILENS,

*  NASA I Planet #tO7 —Z ZBEA L, KEMBUFOIEEFHE L. 7 A U I ESR T

(NSF) O&4E 22 e 1c, BETRMEL TWD (ki NASA nE&ET 5
WHEBE DI TEH ST, 2021 0D RIG A H1LK) 316,
e Google Cloud RIZHMT'Z > M7 4 — L EHEE L TV 5317,

X% 74 Planet D% A A —818

Established Subscription Business Across Many Large Verticals
Representing Annual Revenue of $110M+, Across 600+ Customers!

Defense &
Agriculture Intelligence Civil Mapping / Internet Forestry Energy Finance Insurance

y
Ll
- Variable Rate Seeding | * Security & Safety - Permitting & Code - Topography - Depletion - Monitoring . ESG Metics - Imagery and Signals
1 Fertiizer + Vessel Monitoring Enforcement . Road Detection Measurements - Spill & Disaster « Trading Strategies + Asset Monitoring
+ Crop Yield + Natural Resource + Environmental . ois + Supply Chain Management . Investment Research | * Risk Assessment
+  Directed Scouting Protection - Disaster Management Sustainability
+ Harvest Planning + Emergency Response A » Carbon Tracker
Google ...... cmpc 5 BAZEAN Multiple Hedge Funds. @.NAUC.?un"y
4 CORTEVA = U8 Natloos) @ = o
Reconnaissance Office’ A
== - EIINSIA arauco o
o o | PRt SKYWATCH RIVERBEND [y Investment Banks Muttle Agicutrs Crop
"\‘ﬂ Defense in Europe,
;e the Middie East, and Africa
e i INET @ NlCH Int Mutiple Investment Multiple Insuretech
- erpipeline panios.
Muttiple Strategic Ministries. 6 e s o Pipek "'r'.:."" e
of Defense In Asia Pacific. P A o
=) ~ Large Financial Insurance Company
% Multiplo Strategic Security & S 3
syngenta | Wmere sy ERMS e e '
Latin and South America
[ 2 ESG & Sustainability Relevant to All Vertical Markets L ] @

313 Seradata f: SpaceTrak 7 —4 X ¥

314 https!//www.meti.go.jp/press/2018/06/20180601005/20180601005-2.pdf ; 7233, Rapid Eye vV — X FHEERK T L, 77— A
TEBEOHOIRGE L 7> T%, (httpsi//www.snet.co.jp/planet/service/)

315 https!//www.planet.com/investors/presentations/2021/investor-presentation-20210707.pdf

316 https://earthdata.nasa.gov/esds/csdap/commercial-datasets ; https://www.planet.com/pulse/planet-expands-contract-with-nasa-
to-provide-data-to-all-us-federal-civilian-agencies-researchers/ ; https://spacenews.com/nasa-planet-contract-sept-2021/

317 https!//www8.cao.go.jp/space/comittee/27-minsei/minsei-dai22/siryou2-1-1.pdf

318 https!//www.planet.com/investors/presentations/2021/investor-presentation-20210707.pdf
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i, PlanetScope (FLOCK, Dove) <+!)—X

Xz 75 Planet 4t PlanetScope (FLOCK, Dove) HiEE
HH W&

o BUEBLE 1T 147 BRI 248 2 2 0 AR

e . 2014 fEIC 1 BRI - T FUT

I F— *  Commercial

o JRBECEPSROEREN, BAEM OATEE, RHEE, SR OBEE - 226 - SR
MO mEE =2 ) 7 [HRSBRSE - T OERE P20
© WREBEOVT A7 YT a  EVRATIRE HIT 552

HA -
EYRAET )L

« M&# : Data Collective, DFJ, Felicis Ventures & V(322 Google323

b
L © BHERH 2019 DY — XD T 168 RK RV A dE, FHIERARIT 3.84 fEOK s
B3 o REEBRFE - & Planet fh (2021 4TH BIFFED H ) 325
T | 0 AN LEBIURYL —SRROK 10%SRAFMU T TREL, oM X M
= 2018 - 2022 4E"C 9,700 J5 K /L & DFkEL & 1 526
Tk «  SpaceX fl: (2021 4D LIFFED H D) 327
bR + Planet 1. (SkySat Mission Operations team) 328
£
b 1 « Planet 1 (SkySat Mission Operations team) 329
{glj e +  ALPR : Planet t1:2% Google Cloud % I ffi330
o « Z#4 : Planet 1% Google Cloud % 7l f331
o EAH : BREML. 4~12 BFRCRELE web YA MO EB AR, XU m— RA[HES2
£+ « SNET #:: [BaseMap % —t 2| FHHK 1~ 3 7> H Ol O %72 M % #1393
fififiE o AMR—=JSAT t1 : AISEH & 7L Y XA EMAE Y, mMEEMR Y — 2 2124t
H—r MAAOFEATE R - WA FROBN R 2 LB, 2019 405 H ARBUA & FI 334
245
FE o ATEL, MU BRI, BRbbEg 30

2| m—R e RKERIICH 5 MO B

3

=

9 Seradata : SpaceTrak & —# L ¥

320 https://www.snet.co.jp/planet/service/
3

<)

1 https!//www.planet.com/investors/presentations/2021/investor-presentation-20210707.pdf
322 http://www.jsprs.jp/pdf/GEXPO18_shibuya.pdf

323 Seradata f: SpaceTrak 7 —# L ¥

4 Seradata t: SpaceTrak 5 —# L ¥

5 Seradata £k SpaceTrak 5 —# L ¥

326 https!//www.nsr.com/planets-dove-agile-or-fragile/
3

I}

3:

i

3:

I}

I

7 https!//www.nsr.com/planets-dove-agile-or-fragile/
328 https://directory.eoportal.org/web/eoportal/satellite-missions/s/skysat

329 https://directory.eoportal.org/web/eoportal/satellite-missions/s/skysat
3

I}

0 https!//www.planet.com/pulse/planet-and-google-cloud-partner-to-bring-planetary-scale-satellite-data-analysis-to-governments-
and-enterprises/
331 https://www.planet.com/pulse/planet-and-google-cloud-partner-to-bring-planetary-scale-satellite-data-analysis-to-governments-
and-enterprises/
332 https://www.snet.co.jp/planet/service/

333 https!//www.snet.co.jp/fileadmin/res/planet/180725_planet_basemap .pdf
3

I

4 https!//www.skyperfectjsat.space/news/detail/post_22.html
335 https://www.planet.com/investors/presentations/2021/investor-presentation-20210707.pdf
336 https://www.planet.com/pulse/leveraging-planet-satellite-imagery-to-improve-irrigation-intelligence/
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ARy J

o YA X380, 4.7kgd¥

o HUE : KIGFRBIHLE 97.6°338

o BEEH - Blue/Green/Red/NIR339

o BN - RS

o ZEEISyMRAE © (B 475km)  3.7m. (¥ 400km)  3.0m340
o [BEUFBE: 9043 1A (k) 34, 1 H (—#dH7=v)

o T FRER 32

« WEVYY

+ HSD2 (High Speed Downlink 2)
F—xY 27X F (RHCP. LHCP % 300MHz)
F ¥ RV 96Hz 372 Y 76.8 Msps
F ¥ 7 Y72 05— % L— ki 37Mbps~336Mbps
1555 : DVB-S2 (QPSK, 8PSK, 16APSK, 32APSK)
#Heft : 1/4, 9/10 ® FEC
KRZEL— b : 1674Mbps
+ TT&C: VHF v —=
o BFMBEV I (SAVER) KOTF—4#Fyra— R AEERy e 7271y R
AT T A

K% 76 Planet#: FLOCK (Dove, PlanetScope) E Y RARF—LA

i - LR Venture Capital Google
TH EF FEd
Space X
PRAT - AL i e
Planet SMO* team
* SkySat Mission Operations
GoogleCloud / H#L2/7 v F 74— A
| | 7—smm o~
7 —% fliG A e CBLE NASA CSDA Program * The Commercial Smallsat Data
Acquisition (CSDA) Program
5 BRFHEEeRE R
A 1 il A
Lkﬁﬁ;': “H# NSFEEB: E’ ':'L’Dl T\’_fdf%# * National Science Foundation

3.

S

3.

o}

7 Seradata £ SpaceTrak 7—% LV
8 Seradata f: SpaceTrak 7— 4 LV

339 https://www.snet.co.jp/planet/service/

3

iy

3

=

0 https!//www.snet.co.jp/planet/service/
1 https!//www.planet.com/products/monitoring/

342 https!//www.planet.com/products/monitoring/
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i SkySat
X% 77 Planet#: SkySat =
NE

o JER 21 MBI, FRARBIE LI 15 BEIARHI AR 2 5 g Ese
e 2013 #|Z Terra Bella fHiz X 0 1 #E 3B - 15 BT

e 2017 @ Terra Bella BUZ V> Planet fHAE FOfFE L 725
e 2020 4 8 AT OMENFTH ki3

i)
m

B

' H— e Commercial

o REREE - BEHUEEY, A L7 7B, REIROME, MXER, HHAIAOER, Ao
BER, BN - KEXI, fp 345
o BEBEBOVTZZY T BEVRATNIEE BT 5346

Hi .
EVRAET L

+ H&# : Khosla Ventures. Bessemer Venture Partners, Canaan Partners, Norwest
H& Venture Partners 73 & VC347
o FHEFE : 201242 U —X C T 7,000 5K K& iHE,

i

FHEERREEIT 9,100 J5 2K /1848

o EFERHS - W& : Skybox imaging

B o BEFW /13 - Sinclair Interplanetary, Ryerson University34?

- Bk « NRBAJEFE : Space Systems/Loral — Part of Maxar330

« BAFER A b BEFOETHEGRE MO S TR PAVLUTICMmAS (1-28H) 31

T E + Kosmotras., NPO Lavochkin 73 &'352

bR * Planet t1: (SkySat Mission Operations team) 353

TE « Planet t& (SkySat Mission Operations team) 35

« LE : Planet ££7% Google Cloud % F] 355
. « &M : Planet #:7% Google Cloud % Fl| ffj356
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S

6 https://www.maxar.com/press-releases/maxar-selected-to-deliver-portable-satellite-imagery-ground-systems-to-u-s-army-2020-
09-21

437 https!//www8.cao.go.jp/space/comittee/27-minsei/minsei-dai22/siryou2-1-1.pdf

4.

)

8 https!//www.maxar.com/partner-ecosystem/resellers
439 https!//www.maxar.com/products/analysis-ready-data

40 https!//www.maxar.com/customers
4:

=

1 https!//www.maxar.com/industries/consumer-mapping
4:

=

2 https!//www.restec.or.jp/satellite/worldviewlegion.html

443 https!//www.restec.or.jp/satellite/worldviewlegion.html
4.

=

4 https!//www.restec.or.jp/satellite/worldviewlegion.html
445 https!//www.restec.or.jp/satellite/worldviewlegion.html
46 http://interactive.satellitetoday.com/via/july-2021/worldview-legion-a-new-era-in-actionable-earth-intelligence/
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https://spaceflightnow.com/2019/01/07/digitalglobes-worldview-4-earth-imaging-satellite-fails/

https://spaceflightnow.com/2019/01/07/digitalglobes-worldview-4-earth-imaging-satellite-fails/
https://www.reuters.com/article/us-digitalglobe-saudi-venture-idUSKCNOVU11F
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Seradata £t SpaceTrak 7 —# X ¥

Seradata ft: SpaceTrak 7 —# L ¥
https://www.reuters.com/article/us-digitalglobe-saudi-venture-idUSKCNOVU11F
https://www.reuters.com/article/us-digitalglobe-saudi-venture-idUSKCNOVU11F
https://www.restec.or.jp/satellite/worldviewlegion.html
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o [/ HEE ;1 BHITHK 40 [F]458
e WEVVY ARH

K) Albedo Space Corp.fh:

Albedo (% 2020 FICFENL SN - ERERETH D, ML 10cm O FE R IRGE O Al %
NOAA 7545 L7=, VLEO (BIK#E) ~ AT 52 LT, @HRIEmGOKAMiE (L% B 15
LT3, Thermal % 4m B & LT 559, AT LT WM O EifS & & s E 1 Tl
RIMMEZEAHT Z & THGEEZRESED 2 L& HIEL TuV 5460,

2021 % 12 A, fRBE 10 cnD s FH B IR 5E DOFF AT 2 NOAA 7 B85 (2, 202147 A
2K E 7z NOAA OF7- kNS < b D) Al i & BuRdh -t o Y 2 H5H L 7= i
BEFE LTS,

P—E AT, APT b L< I3 v ¥ a R — FEiE L COBGREEEEE LT\ D, RN
TOTIYNY —Z T TR0, #it&i 57 —# 1% Analysis Ready Data (2 E > T\5

=, DI 7 AT MERIZR>TWA LD EEZ LN,

X3 88 Albedo DEET AL
IEH B [

o KkEDZZ— 7 v 7 Albedo t3EHET 5T E
e o 2024 END 1B OMEIT BT EBAA L, 2027 FlTiF 24 D a2 AT L—
v a kel

72— *  unknown

2 % 5 E 200~300km F2E D VLEO GBIKEEE) 12 AT 5 Z & THl#ER
HA - HBoKa 2 MEEKA S E LTWD, 72720, KREHPUIC X 2% - fEihlfE
EYRAET IV DOREENE, R IRERRCRAUT L B BEE L ©E THENMAE 2 Z 103 < Hm

WL 12 %70 EOFE Y & % 462

— KR $10m. (2144 H)

H& o & : Initialized Capital, Jetstream, Liquid2 Ventures and Soma
Capital#63
fg B N
- B
{Z3
#il TR . £
H ) « AW
HH . KA

457 Seradata ff SpaceTrak 7 —% L ¥

458 https://space.skyrocket.de/doc_sdat/worldview-scout.htm

459 https://spacenews.com/albedo-wins-license-to-sell-10-centimeter-imagery/

460 Space News : https://spacenews.com/introducing-albedo/

461 https://www.satimagingcorp.com/satellite-sensors/albedo-10cm/

462 https://spacenews.com/how-low-can-satellites-go-vleo-entrepreneurs-plan-to-find-out/

463 https://techcrunch.com/2021/04/22/satellite-imagery-startup-albedo-closes-10m-seed-round/
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464 https://www.linkedin.com/company/albedo-space/posts/?feed View=all

465 https://www.overstory.com/

1466 https://live-eo.com/

467 https://www.linkedin.com/company/albedo-space/posts/?feed View=al

468 https://www.watttime.org/
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L) GHOSt (Global Hyperspectral Observation Satellite)

2022 025 2023 FTHNT T 6 FDFTH EIF Z5HE L T4 K [E O Orbital Sidekick (OSK)
WEHET 2NANR—=AXRT NTNA A=V TRV AT L—3 3 T 5469,
Oribital Sidekick TiZ GHOSt DH[E /A /S—=A T T LA XA — 2 JHiE Aurora % -
TEBRERA Y —E X Sigma 242t L TR Y | /A 7T A ARZER ETRA L PR DI
HBEICIER ST, 470
Piffr - ¥ =2 U T 08T =7y MRE, RAEM, TR & OF RIS 2 32k
THTETHD
Xz 89 GHOSt#=
HH | P

s « 2023 FD 6 OBEEZITE LT
e 6O ATL—Ta VEEHE
«  USAF [miF ORI - ST
o SUTTAUVERRED) A B, B BHEHE, &
+  400~2500nm O A H~H AR D 500 LA LD AT F LS RAEIUE
HHY - L. OSK @ Spectral Intelligence Global Monitoring Application
EURRETIL (SIGMA™)7'Z v | 7 % — L THHT
¢ SIGMAZOSK DT —hATTF =4, Hiffz oY MR AF LTI A
T LR ERE L ORIt
+ OSK /% SIGMA L %% Advanced Battle Management System (ABMS)
EIRA
+  H&E#H : AF Ventures @ Strategic Financing program
Hiiggan AF Ventures |3 KZEHORGHERE 7 L — 7472
» U.S. Space Force @ Space and Missile Systems Center & U.S. Air Force
Research Lab 7>5 O H 7R — K
BH & - f# & : Astro Digital )
. #3473 « 4 u—F: Orbital sidekick (/A /X—RZAXT N T LA A =T %)
;; 57 Lans o T4 R =7 —E X% RHF 2 Spaceflight, Inc.23 Fhd
K o 2022 £ 2023 4, Space X @ Falcon9 T H _EIFF&E
W R .- R
=H *  Orbital Sidekick
wame | C 0TOF
T—H +  Orbital Sidekick A3X4E - 4347 L RH K OBUF - — I ik
Hdk

469 https://www.orbitalsidekick.com/

470 https!//techcrunch.com/2023/01/31/orbital-sidekick-raises-10m-to-bring-hyperspectral-imaging-to-oil-and-gas-pipeline-
monitoring/?guccounter=1&guce_referrer=aHROcHM6Ly93d3cub3JiaXRhbHNpZGVraWNrLmNvbS8&guce_referrer_sig=AQAAAK
m2FrLPPhCncBvSDaeaeWOMRSrwEz610IwkGAo-

9Imn9ZeAOCcFJGHyyHzoagmmI62eG4b7ybuVctuvuk CvloOdN11Ls7YYVMZBIKPIgRI1i450ZsklvFwPsE3lch2gxVC8tOubyq6FgqVX
eayEHpPqDWRtfVRVMkDm8kG4SqswE

471 https://spacenews.com/orbital-sidekick-air-force-contract/

472 https!//www.satellitetoday.com/imagery-and-sensing/2020/10/19/us-air-force-investment-group-selects-orbital-sidekick-for-
hyperspectral-satellite-imaging-contract/

473 https://space.skyrocket.de/doc_sdat/ghost-1.htm

474 https://spaceflight.com/customer-profile-orbital-sidekick-astro-digital/
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® 1A% (20184F), 1B, 1C &, 1D & (WA ). 1E 5 (2021 ) ZFH LT HEH4T6,
R 14O Ea L AT L— 3 VAR TIE,
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475 https!//spaceflight.com/customer-profile-orbital-sidekick-astro-digital/
476 https!//www.restec.or.jp/solution/product/grus.html
477 https://[www.restec.or.jp/solution/product/grus.html
478 https://www.restec.or.jp/solution/product/grus.html
479 https://[www.restec.or.jp/solution/product/grus.html
480 https://www.restec.or.jp/solution/product/grus.html
481 https://www.restec.or.jp/solution/product/grus.html
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2D EFER, 15, 2 5376 BT EZICKERS, 3 51355 i REL,
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e BlackSky fhi%, 2018 FRX O KENWREFFOV E— he Vo TICHT A0 77 v F 7
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I3 60 A2 Bfs L T\ 5, 2021 4£ 9 H1Z SPAC EHARZL T 5,
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482 https://www.restec.or.jp/solution/product/grus.html

483 SeraData & Y filifH

484 https!//space.skyrocket.de/doc_sdat/landmapper-hd.htm

485 https!//web.archive.org/web/20160707172027/http://www.aquilaspace.com:80/satellites/
486 https://space.skyrocket.de/doc_sdat/landmapper-hd.htm

487 https!//space.skyrocket.de/doc_sdat/landmapper-bc.htm

488 https://directory.eoportal.org/web/eoportal/satellite-missions/c-missions/cicero

489 https://calval.cr.usgs.gov/apps/sites/default/files/jacie/AstroDigital JACIE2018.pdf

490 https://calval.cr.usgs.gov/apps/sites/default/files/jacie/AstroDigital JACIE2018.pdf

491 https://calval.cr.usgs.gov/apps/sites/default/files/jacie/AstroDigital JACIE2018.pdf
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492 https!//space.skyrocket.de/doc_sdat/blacksky-pathfinder.htm

493 https!//directory.eoportal.org/web/eoportal/satellite-missions/b/blacksky-constellation

494 https!//directory.eoportal.org/web/eoportal/satellite-missions/b/blacksky-constellation

495 https!//pubs.usgs.gov/circ/1468/cir1468.pdf

496 https!//directory.eoportal.org/web/eoportal/satellite-missions/b/blacksky-constellation

497 https!//space.skyrocket.de/doc_sdat/vivid-i.htm

498 https!//directory.eoportal.org/web/eoportal/satellite-missions/content/-/article/vivid-i

199 https://earthi.space/wp-content/uploads/2020/05/Earth-i-Vivid-i-Constellation-Overview.pdf
500 https://pubs.usgs.gov/circ/1468/cir1468.pdf

501 https://earthi.space/wp-content/uploads/2020/05/Earth-i-Vivid-i-Constellation-Overview.pdf
502 https://pubs.usgs.gov/circ/1468/cir1468.pdf
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R) DMCii f+ DMC3
c AFUROKEE=H VL IHOMETL AT L— 3 v Th D, 2015 4B EFF A,
AOETHE VAT L—y 3 U &l TED 21AT (Twenty First Century Aerospace
Technology Company Ltd.) 7% 201146 A, 7H/M DV —2ZH)% DMCii & f5O, 3 B
DIRAGHESTIT 21AT 23 HLf504,
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B B FEABH
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504 https!//www.restec.or.jp/satellite/dme-3.html

505 https://[www.sstl.co.uk/space-portfolio/launched-missions
506 https://www.restec.or.jp/satellite/dmc-3.html

507 https!//www.restec.or.jp/satellite/dmc-3.html

508 https!//www.restec.or.jp/satellite/dmc-3.html

509 https://apps.fcc.gov/els/GetAtt.htm1?1d=218010&x=

510 https://apps.fcc.gov/els/GetAtt.htm1?1d=218010&x=

511 https://space.skyrocket.de/doc_sdat/1hopsat.htm

512 https://apps.fcc.gov/els/GetAtt.htm1?1d=218010&x=
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o AUFRDARZ =T v 7 Pixxel ftRFHET HNA N—=ZAXT NI AR AT L— g
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513
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223 fifhe 5mb15
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U) Satellite Vu OFHE3 2 2
o KEODORZ— T v Satellite Vu IO & 72 % s o3 MRREFVRIMET 16, 2021 4F 12 H |
Surrey Satellite Technology Ltd. (SSTL) & #5224 A Kiifts17, 7 #kfHlo 2 27, 2022
D 4 TN 1HEE 24T L7 iEss,
o ML LTIL BEIVUTAZA LITEVIREETHIER EORTOEYOIREEZFHEI L, B TEE)
RT R F =R IR 2 OPEHRN R EDE=F 1 T a4 T T\ 5%,
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Z DA Bl OFRFE A IHE (3D #fs. Eh& O, HE O & ICiER)

https://www.pixxel.space/technology
https://www.pixxel.space/technology

5 https://www.pixxel.space/technology

1

https!//www.restec.or.jp/satellite/worldviewlegion.html

517 https!//www.satellitevu.com/press/satellite-vu-signs-deal-with-surrey-satellite-technology-1td-to-build-worlds-first-high-
resolution-thermal-imaging-satellite
518 https!//www.satellitevu.com/press/satellite-vu-signs-deal-with-surrey-satellite-technology-1td-to-build-worlds-first-high-
resolution-thermal-imaging-satellite
519 https!//www.satellitevu.com/press/satellite-vu-signs-deal-with-surrey-satellite-technology-1td-to-build-worlds-first-high-
resolution-thermal-imaging-satellite
520 https://www.satellitevu.com/press/satellite-vu-signs-deal-with-surrey-satellite-technology-ltd-to-build-worlds-first-high-
resolution-thermal-imaging-satellite
521 https://www.satellitevu.com/press/satellite-vu-signs-deal-with-surrey-satellite-technology-ltd-to-build-worlds-first-high-
resolution-thermal-imaging-satellite
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V) SatRevolution fI: Stork
* 15~37% (20224F), 475+ 575 (2021 4F) Z4TH LT ¥ A, MR 14 BOfEa AT L —
va BT ER,
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o 2018 TSN AT FROEBEA S — b7 v 7, 765 K PV iliEd 7, 2022 FH1
(CHRAIOWR 1A, 2022 FEORATHTR 2 2 T L7526, Wyvern fEANBHFE L7c® >
#% . AAC Clyde Space tEOf 277 v § 7 4 — LITHEHT 5527,
e W HEUFO Sustainable Development Technology Program 726 & & &K E 451 T\ 5,
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PA R 6U528
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LI AR
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EGIER BI/NE

X) Capella Space £t

o CKEZEZWA LT DA, 2016 AL L, 2018 A2/ SAR R Z 4T L, KEBFICE S
RIS B CF — H fRHT - — B R &2 L T 5,

* 2021 9 HETIT, 8,200 7Kk RVOE G L TEY . KE VC AELHEHR L2
S TW5, fEDOFTH EiFIZEIZ RocketLab X° SpaceX Z{HH LT v, i EF/ICEEIL TiX
AWS L D/X— b F—v oy T EFEALTN D,

e 2020 4, Capella 1%, KPe®H, KifpH, KA&EH, KFHE, EFHERZZHEIEH/F (National
Geospatial-Intelligence Agency). SDA 72 EDBUFHEED & BB ZMEE L T\ 5, CIA E T D

522 https!//space.skyrocket.de/doc_sdat/stork-1.htm

523 https!//space.skyrocket.de/doc_sdat/stork-1.htm

524 https://www.satrevolution.com

525 https://www.satrevolution.com

526 https://www.aac-clyde.space/case-studies/wyvern

527 https://www.satellitetoday.com/manufacture/2021/07/02/aac-clyde-space-signs-wyvern-for-4-year-data-services-contract/
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AMBER 2. 3 ®EMT, f&K 1.5~2 RO fF5HH
7V AMBER 22> A7 L—3 3 T, 1 R O 335 51 & 424k

766 #a#54  (https:/www.soumu.go.jp/soutsu/kanto/ru/musen/riyo/kaijyou.html)
767 https://space.skyrocket.de/doc_sdat/iod-amber.htm
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HH) H[E o> H BRI 2
o HENX TWM—E (U, /& ATEE T2 bEEIN & FHEINORIREFIFRE) | DRt 4k
AL, BENmEFEOBENSTHHIEZN - BRICBWNTEWT T A4 U T (IIOLED T HEE
LT, TR TEFRH R AR AR i % (2006 —2020 4F) |, [EEGREH &t
SFEE 5y FENE ] R EOPRMEIENIC L Y FE S, 5 FEmO FIHEAE] I K0 ERRD
KOG M ZNFLTWNAHT8, 2022 41 H 28 H, The State Council Information Office D%
L. EZ#i KA (CNSA : China National Space Administration) (%, [China's Space
Program: A 2021 Perspective] ZFHHAEL L TRELZ, TOH T, 2016 FFELIEOHED
FHOWICBTIHERE v 7 MORFISHR EORRERNT DL L biz, [51%% 5 I
DI FHICHEEZ B - ER L, B - HH20Eo@mWRELZ R — N5, FHICH &
FOLMEEORO LML, G — 2 BEIIL, CVRREFAERET 5. KR -
BOFREEN—EDNL DS LTc=— X & /i x, @5, Fvsr—rar, VE—hEr
U TIEBROREGRIIRICH 2D 5, FHBINMRORF - tha~OBis - Ib 22X, FH
AT, FHAA ARIE A= F TV RE, FHERR EOTFHRENEREZFR L., HBE
SHL, | LTV,
o AEOHT, MERBARIZOWTIIRD XI5 TVWS

> B TREEHERBIMI S A T A DFHE T A v MIIFIFEMR L . EZEM O REE, &R R RE .
@AY Vo ERE O HIERBIHI A RTREIZ 72 o 72,

> PETEA,. HEREFEEHEARE Zivuan-3 03, BREBKZEZH O - ® Huanjing Jianzai-
2A12B fi 2, EfRBIE~ N T E— FA AV UV THE, " 3—=Z2 MVBIEE, BX
OEZEOEHY E— b TR EZHTD B, EEERNY— 2 2dGEL LS & L
AN

> WEEEHICIE. Haiyang-1C/1D 52 & Haivang-2B/2C/2D 505 O E G i < fit5
oD EE L o A Rk 2 IR AT — NV TRD ZENTE D,

> HROKRGEEOREIIKIEICH ELTEBY, #ik#uE o2 RET Fengyun-4A/4B X5
HEIT, ETPTHORVKRE=ZY 7 EREE=2 Y 72TV, MSsENZm L
TW5, Fengyun-3D/3E 2 DFTH EIFRENC L0, §, Fth. Y EITBT D W72
DIA[BEIC72 Y | Fengyun-2H 21T —H—RICSINT 2 EOHBICE R — B X 22248 L T
Wb,

> VE—hE v IEEOH EV AT ADIORDEHFICLY, VE— bV THET
— X Z g L FIE AR U Y — B R & R R TR RTRE & 2R o 7,

.+ FHABICRY LEEROHLE U FIORT

68 NPHARF  EEEOFHERS (https//www8.cao.go.jp/space/comittee/tyousa-dailO/sankou.pdf)
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K 138 FHBEEFTHRE S HRENEE

HRATR HEHAHLHWIEET | fTLTEE EANSEN A - .
AR [kel BEir G i 5
(4]
Ziyuan-3 State Bureau of | 2360 2020/7/5 - LEO. & : 5056km, 97.4°
03 Surveying and 5 - TRa =P @Gk~ v B
Mapping S BREE, MAT=X Y TS ALT RS R
A A= % OFZIEIL 5.8m76
Huanjing China Center 2020/9/27 © IV TF AT RV RBSE 16m
Jianzai- for Resource C AN AT )L B 48m
2A/2B770 Satellite Data © IRINRA A =T
and
Applications
(CRESDA)
Haiyang- China Academy | 1C:442 1C:2018/9/7 - LEO
1C/1D" of Space 5 - China Ocean Color and Temperature Scanner
Technology 1D:2020/6/10 (FFahi 3 H) 8 F v » RO A LW
(CAST) TR R & 2T % U RVOEGRIN N
K
- Coastal Zone Image: VIS/NIR ¢ 4-band TH#{%
JF£13 50m
-+ Ultraviolet Imager, Satellite Calibration
Spectrometer, AIS
Haiyang— | CAST 1575(2C) 2018/10/24 - LEO
2B/2C/2D 2020/9/21 - MEEBYREEEAL < Mg O wind field, VS, Vi
2021/5/19 i e DR
- Ku B XOC Ay RO @, HGRLEHEHR
Fengyun- | National 5400 2016/12/10 - WREGE, K% - HERELIGTR
4A/4B772 | Satellite 2021/6/3 - Lightning Mapping Imager)/CCD # A 7 5
Meteorological =17 0, BINE - PEREIR, A fERE7.8km
Center of the - HPOMREREL A A — Ty
Chinese
Meteorological
Administration/
National

769 https://space.skyrocket.de/doc_sdat/zy-3.htm
710 https!//space.skyrocket.de/doc_sdat/hj-2a.htm
711 httpsi//space.skyrocket.de/doc_sdat/hy-1c.htm

772 NSMC (https:/fy4.nsmc.org.cn/nsmc/en/theme/FY4A_intro.html)
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B4 TR HEHHLHWIEET | fTLTER EANSEN A - et
AR [kel BEir G i 5
(4]
Remote Sensing
Center of China
(NSMC-CMA
INRSCC)
Fengyun- | NSMC- 2300(3E) 2017/11/14 - FekdngE
3D/3E™™3 CMA/NRSCC #&T>2022 - Medium Resolution Spectral Imager
2021/07/05 - Hyperspectral Infrared Atmospheric Sounder
% T7>2026 + Micro-Wave Temperature Sounder
- Micro-Wave Humidity Sounder
- GNSS Radio Occultation Sounder
Fengyun- | NSMC- 1380 2018/6/5 - HebingE
2H774 CMA/NRSCC - Stretched Visible and Infrared Spin Scan
Radiometer : /3 fi#8E 1.25km (VIS)/5km(IR)
- Space Environment Monitor

e 2021 10H 1 H2H 12 A 31 HE TIZH B _EIF bz E O MERBLRE 4 LL FIZ/R97775,

X% 139 20214£10 H 1 H~12 A 31 BIZ# LT b - hE O ke i 2

RA R B (5% P REAT B T EH HEF
Hh B O A Gaofen (&7%7) 11-03 - 248kmx694km, 97.4° 2021/11/20
R AR
Gaofen (&74y) 3-02 - C/\r N SAR 2021/11/22
- R 1m LT C X 30C9SAR 12 &
HUFLED 24 WrREEH
- B2 b2 —Y P EEZEEER
Yaogan (@) 32-02 - EEEF=E% (SIGINT) 2021/11/3
- NESffhE
Yaogan (#E) 35 2021/11/6
Tianhui(CK#2)4 - e A G A i R R0l ) 2021/12/29
- ANBRSEACE (REFIHS D)
HEEERE Ziyuan (&JF) 1-02E776 - 9-band AIFBLTARIN I A T Bm fRIGSE 2021/12/26
(CAS) BHIME : 115km
- 166-band /A /N— AT KT LA A—
x
- BRSNS AT
- B, SCGEREL, MERAR

773 NSMC (http://www.nsmc.org.cn/nsmc/en/satellite/FY3D.html)

774 NSMC (https://www.nsmc.org.cn/subject/cac/satellite/FY2H.html)

75 Science Portal China HEOFHBAZEIR (£ 18) (httpsi/spe.jst.go.jp/hottopics/2202/r2202_tsujino.html)
776 https://space.skyrocket.de/doc_sdat/zy-1-02e.htm
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PATREERY (=24 PEREAE T EH B
Guangmu (JAH) 15 - BURAMR. low light level and a 2021/11/5
(SDGSAT) multispectral imager
- BlHME - 300km
EHEERRER | Jilin G5 1GF (&%) | - Svru~F 4 v 7 E— F0.75m BIEE | 2021/10/27

A7

02F777 - N F ALY FLE— KT 3m 2 DR
R

- BHE © 40km

- Push broom scanner

© EMETRIZREE 30 HTH B 28 HEANEH
e

Gaofen (&4y) #4213 China High-definition Earth Observation System (CHEOS). % ## 5% 9
5HDT, GF 1725 GF 14 £ T 2021 4FBIET 22 EM STl v 78, HPIEBUN 23 HEdE
TOHERBIERE TH D Z &b, FELEEXE 140 1077,

Gaofen > U —RX& LCiX, 202244 H 7 H, Gaofen-3 03 23 TH EiF H417-, Gaofen-3,
Gaofen-302 i & & biZx vy MU —2fkah, BEEL—F—HEa AT L—3 a3 U EK
L. EEMERE < LE L7z SAR B2 G52 2 & C, MR - B, #1473y 7l
FREEE =42V 7 MR, BREEIRGE, AR, B, KETFO0% CHIM S, MEDOHE
FIEFIEDORFEICEBRT D, & LTWD™, 72k, MEE -1 A— b, HiilHiE: 1A
EHE BRI ATIPEET D HE R AT L— g IHHE 75 FROME TR S T
BY . ERELMICH D EFEAEMITIL T D, ZoRIZONT, FEOBIINE R OB G50

fo = 2 — AFH A WALAEE 95 [ A 7 ¢ TR L7780,

K% 140 Gaofen (B4y) ®HE (FTLF) ™

R4 TR EH & 5 WA R T BT ER T L HI e - By -
[kg] RatFm (4] firAG 5
Gaofen 1 China National Academy of Sciences 1000 2013/4/26 LEO, Yt
(CNSAS) 8
Gaofen 1-02 | China’s Ministry of Land and Resources, 805 2018/3/30 LEO, Yt
Ministry of Environmental Protection, and 8
Ministry of Agriculture
Gaofen 1-03 | [Fl |k 805 2018/3/30 LEO, Yt
8
Gaofen 1-04 | [A] I- 805 2018/3/30 LEO, J%
8
Gaofen 1-05 | [6 |k 805 2018/5/8 LEO, A /38—
8 ~7 k7 VER
Gaofen 1-06 | [Al I- 1064 2018/6/3 LEO, 7%
8

77 httpsi//space.skyrocket.de/doc_sdat/jilin-1-gaofen-02a.htm
778 RESTEC (https!//www.restec.or.jp/satellite/gaofen-3.html)

779 China launches new satellite for Earth observation

(https://english.news.cn/20220407/7a252e543a90461calb521971ca27ad9/c.html#:~text=J [UQUAN%2C%20April%207%20(Xinhu
a).entered%20the%20planned %200rbit%20successfully)

780 https://spacemedia.jp/news/4317

781 UCS Database(https:/www.ucsusa.org/resources/satellite-database), Spacebiz Guide

(https://www.spacebizguide.com/satellites/search/results)
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https://english.news.cn/20220407/7a252e543a90461ca1b521971ca27ad9/c.html#:~:text=JIUQUAN%2C%20April%207%20(Xinhua),entered%20the%20planned%20orbit%20successfully
https://english.news.cn/20220407/7a252e543a90461ca1b521971ca27ad9/c.html#:~:text=JIUQUAN%2C%20April%207%20(Xinhua),entered%20the%20planned%20orbit%20successfully
https://spacemedia.jp/news/4317
https://www.ucsusa.org/resources/satellite-database
https://www.spacebizguide.com/satellites/search/results

R4 TR EA® DO ITETA %R TR ERE I E B E - oY .
[kg] aRitFEa (4] PR
Gaofen 11 CNSAS (AEfifh ) 1000 2018/7/31 LEO
8 (Elliptical) . ¢
Ea
Gaofen 11— | CNSAS 1000 2020/9/7 LEO
02 8 (Elliptical), Y
¥
Gaofen 11- CNSAS 3000 2021/11/20 LEO
03 8 (Elliptical), Yt
¥
Gaofen 12 CNSAS 1000 2019/11/28 LEO, ~A 7 ik
8 L—F— YT A
— Xk
Gaofen 12- CNSAS 3000 2021/3/30 LEO, Jt%
02 8
Gaofen 13 CNSAS 1000 2020/10/11 GEO, Jt=
8 15m G DR
Mt FRERT D
& 782
Gaofen 14 CNSAS 1000 2020/12/6 LEO., A7 vA~=
8 > B
Gaofen 2 CNSAS 1000 2014/8/19 LEO. A A —
8 ¥, 0.8m /X
7 v/3.2m < /)VF
N RH AT HtE
L
Gaofen 3783 EOSDC-CNSA (Earth Observation System 2950 2016/8/9 LEO, C XU F
and Data Center — China National Space 8 SAR. #iHIME 10
Gaofen 3-02 | Administration) 2950 2021/11/22 ~650 km, fi#4
8 i3
o—HX State
Oceanic
Administration
(S0A)
Gaofen 4 CNSAS/CAST 4600 2015/12/28 GEO, Y7 - ok
8 e Y —, iR
% 50m
Gaofen 5-02 | CNSAS 4200 2021/9/6 LEO, A /"—2R
8 XY M A=
Y. IR~ T
AT f vk
%
Gaofen 7 CAST 2400 2019/11/3 LEO. 2 5D H #
National Administration of Surveying, 8 Z (mapping and
Mapping and Geoinformation of China surveying and a
(NASMG) laser altimeter)
Gaofen 8 INEY )& 1000 2015/6/26
8
Gaofen 9~ | CNSAS 1000 2015/9/14 LEO, #7 x—%
05 2020/5/31 fiEds
2020/6/17
2020/8/6
2020/8/23

782 Skyrocket (https:/space.skyrocket.de/doc_sdat/gf-13.htm)
783 RESTEC (https:/www.restec.or.jp/satellite/gaofen-3.html)
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A PR & 5T AR IR HE EANSEL s g - oy
[kg] axEt#fn (4] RS

8

o HIORETREEHRE LT, 202242 H9 B, 1 A 26 BIZHS EF b THEMEE 1
O AR (LT-1A) ([CH#E Sz L3y R SAR IS L D#uE FHRGICHRE) Lz 2 & 328
HNDHBL, XHIZ2H27TH, RIE45Rery ML, EH#EA 15014 BE (L-SAR
01 f) ZERFEERF T2 =006 EF, fREITEOHEICHEASIL, LiiTH E
FoNARLHE E TRy N —7 L, FICHEZARBRECHIED | MBS ER L
DE=Z YV ZIANSNDS, 2O X BT B FERRSEIHIIC X > T, T SAR 12
K2 mREEE p Hl bs B E A SR L, ZRARSOBR L (L7 S HE RAARE AN EIEE LIZ < WIGETD
B ATRE L 72 D, ZAUTMEDBFITB N T, AL A~ AHEE R EOEKICT — & it
L. HHROMBEERER, BLOEHKEMET -2 O8HE2VR— 5L I TN5H5,

ID &> 7 O HEREL 2

e BITIIBITIFHNBHOEABEKIL, 2018 F 4 A, KHEICE VAR I FHIEIC
B9 % 2030 FFE TR LU ENLIBEDOREZICHT 2 EFEAT ) TEDLNTND, Z Dk
RICBIT 207 OFHIGE) (FHZEROMA - A% - FIH) 2B 2 EFEOR EEEFE I
LT EEY THD,
> B THEENNSOFHES~OITS LR, ZAUtE S #AEOH EFHA 7 T ORI
FESEER Y 2 7 OHERR
> 1T OERR - BEORRICHE
> A, KB BIOKEGROMOKEE ETLFHEROFAE - BIF - FIFICET 2@ R =Y
=7 b~ T OB
> FHOEFICBT LT OB - BitEon EE | HROFHEXTSICE T 22T 0O
NEVE TN
> FEHEEOY— R E S U #%ANE & oW IR OMRESS, BE, T — B A, Hok
7% & OFHBEMI OREER—ATORM, 7o, RERTOAEANFHRI T2 EOMEERF
Cifarigelickis
> 177 OFHBIEAAEOE R & 5 R
> [FHKE] & LTou s 7O EHER - k-

o HUEREIHIEFIZ OV I, HIERBLIM RIS 2 KRB F 2 OB BN THhI TN 53, HiER
BLA# 2 Resurs- DK1, Ik OWOKEEAL D7D X 3 REREE 1 L — & Z 58 L 72 Meteor-
M-1, #IREE CTARBME, BEE R L OBRE 0T — 2 [UE 1T 9 Electro-L 72 ¥ % < D&
AL R BT OBiRH T & 576,

784 Science Portal China (https:/spc.jst.go.jp/news/220203/topic_1_05.html)
785 httpsi//japanese.cri.cn/20220228/b9c¢71437-ec00-51e1-1d22-f30aleele2cd.html
786 NPFF (https!//www8.cao.go.jp/space/comittee/tyousa-dail0/sankou.pdf)
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o MAERINTWDHTI VT OELMEREIRGE % L FIZRT,
X% 141 eI 7oK E T L)

BEAT HEAH D WIE L EE T LA /BT AV
FTA %R [kel xatFa [4F] fRR P
Resurs-P1 Russian Federal 5900 2013/6/25 3 - LEO, Jt%
Resurs-P2 | Space Agency 2014/12/26 3 © RN T a
Resurs-P3 | (Roskosmos) 2016/3/13 5 (LA TTRE) - Bl 38km, fFRE 1 m
- A~ LT BIINE 38km, fEERE 3
m
- G~ LT BIINE 97.2 km, R
11.9 m (PA) 23.8 m (MS)
C ARG EE~ VT B 441.6km, g
J 59.4 m (PA) 118.8 m (MS)
0.43 - 0.70 um (PA)
0.43 - 0.51 pm (MS)
0.51 - 0.58 pm (MS)
0.60 - 0.70 pm (MS)
0.70 - 0.90 pm (MS)
0.80 - 0.90 pm (MS)
A R—=2ZA7 R )L BHINE 30km,
fif A% 25m 87
Kanopus-B | Scientific 400 2012/7/22 - LEO, Y%
Production 5
Corporation (joint
stock creation of
Russian Space
Agency)
Kanopus-V- | Roscosmos State 500 2017/7/14 - LEO. #oMEE
IK-2 Cor - BN © 2000km
Kanopus-V- 2018/1/31 - fEARE  BmTS8
IK-3
Kanopus-V- 2018/1/31
IK-4
Kanopus-V- 2018/12/27
IK-5

7 RESTEC (https://www.restec.or.jp/satellite/resurs-p-1.html)

788 Skyrocket (https:/space.skyrocket.de/doc_sdat/kanopus-v-ik.htm)
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24 Fr BR®H DV T ERE T LA HE - Y
FTA %R [kel BatFm [4R] fRAG 5%
Kanopus-V- 018/12/27
IK-6
Cosmos Ministry of 1150 2013/6/27 - LEO., S Band SAR
2487789 Defense - BUAIE :© 15km
- B
Spotlight 1m
stripmap 1~3m
ScanSAR 5~30m
Cosmos Ministry of 7000 2013/6/7 FEARE] (LEO., PG sUERT )
2486 Defense 5~7
Cosmos Ministry of 7000 2015/6/23 LEO, St s tEfi 2
2506 Defense 5
Cosmos Ministry of 6500 2021/6/25 LEO, L —%—
2550790 Defense 5
Meteor-M- | Russian Federal | 2900 2009/9/17 © Xband SAR (fKkEt=4%—H) ™2
1791 Service For 5 C ARRBE~LVF AT ML AT v )
Hydrometeorology (1km)
and LEO (Sun-synchronous near-circular orbit
Environmental 832km, 98.80)
Monitoring
Meteor-M- | Russian Federal 2778 2014/7/8 - X-band Side-Looking Radar (500 m and
2793 Service For 5 1000 m resolution)
Hydrometeorology - ARfRIGE = LT AR RV AR v S
and (1km)
Environmental LEO (Sun-synchronous near-circular orbit
Monitoring 825km, 98.80)
Electro-L | Roshydromet - 1740@#1) 2011/1/20 (#1) - GEO
1 ~3794795 | Planeta 2094 #3) 2015/12/11 (#2) | Multispectral Scanner %
4, 5 2019/12/24 (#)
10
4. 50%2023 4

789 N2YO.com (https://www.n2yo.com/satellite/?s=39194)

79 https!//www.russianspaceweb.com/pion.html

91 https://directory.eoportal.org/web/eoportal/satellite-missions/m/meteor-m-1

792 https://space.skyrocket.de/doc_sdat/meteor-m-1.htm

793 https://directory.eoportal.org/web/eoportal/satellite-missions/m/meteor-m-2

794 https'//directory.eoportal.org/web/eoportal/satellite-missions/e/electro-1

795 https://space.skyrocket.de/doc_sdat/elektro-l.htm
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T R4 TR HEH® 5T T EFER T EARE fiE - oY
P R [kel katFm [4F) fiRAG i
LAR%
JJ) L-band SAR 2 O
e KHiTIE, BADEAD 12 & D L-bandSAR 2 O E A 2 oI Fiak 35, £ D7z
D, B LI-EEREEEN S D Z EIIIEERILETH D,

* LAVRECAY R XAV FICHRTEENRWZD, BRROFY AL g 26
DIRED R FIR/BIR R EOHELOREZ LBEIZ T ICK W E WO RN H D, ZoT
O, LAY R SAR F, BRI O L 9

ZEDOLVHIRICH T DO L ofiTeet

M, ARARBIE OB T — & 2155 12D ICHH S 579,
HARD ALOS-2, 4 LISNOFESNED L3> K SAR FHE %2 LA FICRT,

ME 142 F#4ED L-band SAR fHE

wEs TP e 1k
1| 7IESFY SAOCOM (SAR Observation & | CONAE (National | 2018 &¢& 2020 £E(C
1597 Communications Satellite) 7°” | Commission on 5 L%
Space Activities)
/ASI
2 | KE NISAR (NASA-ISRO Synthetic | NASA/ISRO 2023 F¥T5 EIF
Aperture Radar) 7% FE
3 | Ry Tandem-L"° DLR 2023 415 LS
TE
4 | BRI ROSE-L8% ESA 2028 415 LIS
TE
5 | HE L-SAR 01A CAS 2022 £ 1 BT £
L-SAR 01B8! 2022 £ 2 BT £

796 https!//www.reddcopernicus.info/wp-content/uploads/2021/06/REDDCopernicus_RD_Needs_SpaceComponent_V2.pdf
797 https!//www.restec.or.jp/satellite/saocom-1a-1b.html.
httpsi//directory.eoportal.org/web/eoportal/satellite-missions/s/saocom
https://www.satellitetoday.com/launch/2020/08/30/spacex-launches-saocom-1b-for-argentinas-space-agency/
798 http://www.wmo-sat.info/oscar/satellites/view/ni_sar

799 https!//www.restec.or.jp/satellite/tandem-1
https://www.dlr.de/hr/en/desktopdefault.aspx/tabid-8113/

800 https!//www.esa.int/ESA_Multimedia/Images/2020/11/ROSE-L
https://space.skyrocket.de/doc_sdat/rose-1.htm

801 https://english.cas.cn/mnewsroom/news/202203/t20220307_301985.shtml
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o HBEIMEOREIILLITOLEY TH D,

i. SAOCOM

e T INELF D CONAE (National Commission on Space Activities) & ASI (1 % U 755
t&BH) D3tFE~Tmy =2 b T, CONAE 2MEMT 5 L-band SAR i, 7'mt v Y ORI T
ALF—LBME, TAETIZ, 1A (2018 4210 A) /1B (2020 42 8 A) 23M4TH LiF b T
%o 2A 2B 7SEHHE S LTV D 3FEMIAN,

o FIHHEBIZ, BRKEFE L ANBWREEOEI K, KL, HIFE, HVEY | kK )
DIzHOD A LY —IpfFMORME, THOKSBINZE CREDOE=F ) 7 MK

BAE R & TH %802,

e 2} SAOCOM & 4 8 ASI » COSMO-SkyMed 23 H#E L. 1 H 2 [HI ORI FTRE & 72 5,
MR 172528 T, LAV REX AU RO SAR V0 ¥ 7 BRI T 22N T
% %, # F/AlX CONAE & ASI 35 2MEA,

X% 143 SAOCOM #E=803
nx:

s INVAP (ZILE>FY)
EEEE 1600 kg
K& =& 1 4.468m. E1%:2.965m
ABEEM : 15m’
SAR 7>7F 10mx2.5m Active Phase Array
BUAIEAE EURINE : 50~400km
DFEERE 1 7~100m
AN )RE 310Mbps (X J\UR 2 Fr>x)L)
FEt&Fdan 54
LIBE] Ab5EHA
=E : 620km, BUELERIA : 97.89 E
15 EF 1A : 20184 10 A8 H.1B: 20208 A 30 H
Ovh LWI'Nb Falcon-9 vi1.1
i NISAR

e NASA L ISRO 0#:Al7mry =7 b, LN RFE SNV RO 2 AECL—X—#%E1TH,
INETAFTTE o EkB S 080 3 f8ilk (DESDynl : Deformation, Ecosystem
Structure, and Dynamics of Ice) (Z351F 57 — XML AR5 2007 40D NRC Decadal

802 https://earth.esa.int/eogateway/missions/saocom?sortby=NEWEST_FIRST

803 https://directory.eoportal.org/web/eoportal/satellite-missions/s/saocom
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Survey DERAZEH, T—HT 7B R IA—T &7V —L 725804

o FIHBEINE, KUBRZEBIOKI~OFEOBIR, A, BRI, BHL, KA LICBIT 2 REORT
i s W A T Xy 7 ADRE, HIEE, KILME K, HIVE D D54 T HR K, BRIk, CO2
HMREOZ AT v 7 AL BOeE, SlelehkEr RIEXCBEe=21) 7 KF
NDOBBRNEOEERER R ETH D,

X3 144 NISAR %805

& ISRO

BMEES ~2800 kg

K& —

SAR 7>5F B 12m ERIR Y 1R 578575
(Northrop Grumman, Astro Aerospace)

BUAIERE L/U>R SAR

#UAINE : 240km (SweepSAR £—R)
DfEEE (2K) : 3~12m

A )RE Ka )\ R

RIS T 1 BE27zh 30~45 9T 3.5 Gbps
1> REBT 1 Gbps

et an 3£
LB E] pNCIELE

=E 1 747 km | BUEERIA : 98°
T5 L0y~ 2023 FFEIE GSLV Mk.2

e NISAR /% NASA Surface Deformation and Change (SDC) #F7CERFIABHFRE 2 12, NISAR
% Earth System Observatory OJeBRIT & L CHLE ST 541 TE Y . SDC X Decadal Survey
OEYayEROSH, NISAR #i@L TbA—7 v 7 ) — EHEAS— b=y o7 4=
YA T AR E R B L T80T,

*  SDCIFA TR, 2 A MHIEDIZ0OPEHE SAR 7 — # ORI [EERE#E 2 o T < & LT D,
Elo. TARNE YT 4 A LTI NIRRT BIEH L T & LT 5808,

o F7-. SDC % 2021 A2, Decadal Survey Zfi5cd D HIUT, A4 X —F 4 7V %L

804 https://vedas.sac.gov.in/vedas/downloads/ertd/SAR/L_1.pdf

805 https://directory.eoportal.org/web/eoportal/satellite-missions/n/nisar

806 https://www.globenewswire.com/news-release/2015/10/30/781817/10154634/en/NASA-Jet-
Propulsion-Laboratory-Selects-Northrop-Grumman-s-Astro-Aerospace-for-NISAR-Reflector.html

807 AGU2021 (Z31F %5 NASA SDC #5 &Y

808 AGU2021 (281 % NASA SDC #Hif L v
169



FEIE DB 2 £ L 872 Science and Applications Traceability Matrix (SATM) % 3§ 2809,

SATM 1%, V—7 v g v 7=

HEDIFD, T 4 7V U THTFONTZLLTFD 5 2D 7 4 —

HAT N—T OIEEN & b EITHERR S 72810, 5%, SATM O 7 =—X 2 TiE, EOFEMI v
a N SATM 2R - 72 b DT 503 B 0N T D aHiifeiE O T 5811, Z DOk
#HOH T, NISAR OF|HFIEIZ OV T HIRET S5,

1=

Solid Earth

X% 145 SDC D 52D T +—H RS )— 7812
AGU2021 TRENESEDBEE

TERANREDINME, tEEAI TS (. JO0—/ULRESE. BC—EORSSE~E. 10m
~50m OFHRENKRDHSNZ.

HEAE DR ER BT TT—ID—EHE#IRD(C(F L-band SAR/S-band SAR £ BINNE,
FEOHIREZBINADIMGIC(E. AT —45%Z8EALT SDC 07 —9% 5 I 2 LRI T
NEEL TS,

Geohazards

TERARELAN B L RIRFC, KEEHBICERBDBLATOINRDEN S, HEEA TS
Z(E BATNARENR. B(C 1 DORSZERE. 10~30m OFHRE. A= 3 BN,
REE 12 BEMROT—IL1T> M E, JKICBETRERICOVTVRIE, BRI 2
RERILIADT - 17>, 3~10m DfEEE. 4 IR (C—RIDigssaE N HifFEN TL
%o

HEOER BT TT—YD—E 4R DIC(F L-band SAR/S-band SAR ESAINNWMHE,
YSTEDHIFRZEINDIMIGIC(E. AT —9%8BALT SDC OF —5%1l58 I 2 L BIRETT
REELTVD,

Cryosphere

FESKERBRICEWVTIE. EFEE (10m/yr+1%) OEEIRER AV AE N B
N3, SDC (FZERIEBERIT > TIVDIEKRISEND T3,

TEKEVRICH LTI, Z2/ - ISR ARBECBUASE N — RAD , AR(CH I3 DK DENED
SHREENYE>Y. BIC 4—6 BOSHEEREMETXENTVWIAIELTEZISN TS,

Hydrology

SATM T(& Hydrology 3% (CEALT 6 DDEsarElaAY. 8 DOEAIIER(CEN>TEWD
EFBNTV, thFKESRIICOVTIRZENES, REAESRINRE R, HIEADTDONT

(F. ZEISELL . BAMSRE BRI RHSN S, HZREDKELAICDOWNTI(E, SHAKBEDSS
EIHEIMEEINTHD. B2 B RIRRE N RSN S,

J0-)CVRENE. BIC—EI0ERESEE. 10m DEREENRHSN TS,

Ecosystems

TIBKD . NAARR BEIRIAD N BN CONTIVICEFNS. SATM T(E 10 OF
LVWERIEEMRHS5N. NISAR (L& GTENRIE, £ERZWRICUBRNNELENT
W3,

iii. Tandem-L813

e DLR (Deutsches Zentrum fiir Luft-und Raumfahrt : KA V#izeFH o #—) 12k 5

Gl

Tandem-X ORKINZHES DT, RAYNREM LT SAR / U~ BNFIHEINS, 20D L
Ny KRR THEER SN,

809 https://science.nasa.gov/science-pink/s3fs-public/atoms/files/SDC_SATM_Phasel_Final_0.pdf

810 AGU2021 281+ % NASA SDC #HE L v

811 https://science.nasa.gov/science-pink/s3fs-public/atoms/files/SDC_SATM_Phasel_Final_0.pdf
812 AGU2021 (235175 NASASDC #&E LV

813 https://directory.eoportal.org/web/eoportal/satellite-missions/t/tandem-1
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o X UB(LTAHHOMERMOERZRET L LA B LTS, 7o, fHAESCKID 3%
NEZT T 4y VB EERTREE T O TETH D,

o FIHHEBIZ., 3WItHAESR (RRomE S EREEFH, BRIANA A~ A X MY | fEAE -
NA A~ ZAOR MBI, REKEHAIZR &) | HIEZEE I (MR - KL kY1 7 VF%E,
7 =F a— i, HERENZ D05 KEO TR L) KE - FSOKESIH OK oS &
ZAVEHHR], MR OKGEDOER, Wt LK DX A F I 7 2B E) Th b,

e NASA/JPL & ® 2 #fi]® pre-phase Astudy (2L Y X v a a7 ABRuge

X% 146 Tandem-L fEEE815

& =

BEES —

K& =

SAR7>7F ERERHR, BRE 156m. E-ATA-327 (BR 147)

EAIMERE 3-D structure mode : fully-polarimetric single-pass SAR interferometry (C
OIS NSA—HZEUS
Deformation Mode : repeat-pass interferometry (C&DIE 350km TP SNAFH
[ 7m

AN HIRE Ka /\> R, ~8TB/day

FETHFD 10 &

o BE : 745km. BUBIERIA : 97°

15 E50vk 2023 FFE

814 https://www.dlr.de/hr/en/desktopdefault.aspx/tabid-8113/14171_read-35837/
815 https://www.dlr.de/content/en/downloads/publications/brochures/tandem-1-

brochure_1663.pdf?__blob=publicationFile&v=11
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X% 147 Tandem-L DA A —

HAT : DLR (https://www.dlr.de/hr/en/desktopdefault.aspx/tabid-8113/14171 read-35837/)

iv. ROSE-L (Radar Observation System for Europe in L-band)

* Copernicus JLIEFHICEENAHI v a VT LAY FOSAR L—X—I2 XV C/3 K SAR
iR Td 5 Sentine-1 52T D & & bIT, FIThEAE, KB, WHFEEZE=4% U 7 L TEIH
Tty M ERET S,

o FIHBE®IE. MBI (NA A~ AHEER L), L TR GOE=2Y V7| EERE
KRR L RIRED T2 D DVEY OFREADHR], BDK - kD~ » B 7 RomEOBIHM, FDE
=RV rhELEENTVD,

K% 148 ROSE-L =

1] T

s Thales Alenia Space

EEe= 2,060 kg

A& —

SAR 7>7F SEHEERZE! Phased Array Antenna (5 /UR)L)
11mx3.6m

BUAIMERE ST LFRAFEBREAF + 50m 2L 316

I RE =

BtE e 7.5

LB =& 690km

15 0oy ks 2028 ££F%E Vega-C. Ariane 6-2 L&

816 Copernicus L-band SAR Mission Requirements Document
(https://lesamultimedia.esa.int/docs/EarthObservation/Copernicus_L-

band_SAR_mission_ROSE-L_MRD_v2.0_issued.pdf)
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v.  L-SAR (LudiTance) 01A/01B8

e " [E® National Civil Space Infrastructure BH¥EEHH] ( 2015 F~2025 4-) D—§F

e f#E 7 — % CAS (Chinese Academy of Sciences) @ Aerospace Information Research
Institute (AIR) C5A{5

o FIM BRI EHEDR, HIIER, MREE. BhKE - B Z BT D EE 0T — & il

K&K 149 L-SAR 01 fgfzEsis

I5H T

L5 FIFE : CAST. EH : CAS

GEEs ~3,200kg

K& =

SAR 7>7F 7OTHHAEE 33m?

BUAIMRES ZERGSIARRE © 3m. BUAINE : 400km. FFHHART : 8 /1 #

AN RE 16.55 GB O7 —%% 2 53 35 TS - iLix-1mix

et 8 £

LB E] AP REIEAEAE. 595kmx602km. #iEfER}fA 97.8°

5 EF0oy b 01A : 2022 % 1 H 26 H CZ-4C (Long March-4C) TFI_EJ

01B: 20224 2 H 27 H CZ-4C (Long March-4C) TfT_E(
X#* 150 L-SAR 01A ORBR L HET — ¥ ZERAR
K= =7:\! n

GE e a

HiFT : httpsi//www.nasaspaceflight.com/2022/02/long-march-4c-ludi-tance/ (/)

CAS (https://english.cas.cn/newsroom/news/202203/t20220307_301985.shtml) (X))

817 https-//english.cas.cn/newsroom/news/202203/t20220307_301985.shtml
818 https://space.skyrocket.de/doc_sdat/ludi-tance-1-01.htm

819 https://space.oscar.wmo.int/instruments/view/l_band_sar_ludi_tance
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Swarm Technologies : 75 _EIFHE N Kb 20
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Fleet Space : T H _EiF & FHHEA M L T\ D

Guodian Gaoke (Ki%) : 6 EIF L a4k L TWLHPEOD IoeT#HEFX Y FUV—27Th

5 ENLIRA

Iridium NEXT : E#¥licb/z > CTHFELZREEAL TS

Orbcomm : E#licH7c> THEZREAL TV D

Astrocast : 16 I Zifkfi T 5 & & $12 Hiber & HIX L 72 72 982154,

Myriota : 7’1 h & A 7Ol & L T4
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8) fsunc.hed

German
GP Advanced Frupcma (
Elbit Sfm-ma (NﬁN Inet
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ié’i
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Ligad (S Ten'a M AL,
ada | h‘ 5( o 1/ 7 Dormant?, Frototype(a) launched
0/ 7 Unknown
0/ 7 Prof
] 0/ 7 Prot
ProXops (WariSat) | @/ ? Prob
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Orhitare (Spaxloop] @/ 7 Prot
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ﬂ)‘ 0/ 7 Prof
IMTarI g ISS) 0/ 7 Ea
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HiFR © https!//www.newspace.im/assets/fig/Newspace_constellations2_iotm2m_2022-01-01.svg

820 https://www.newspace.im/
821 https://www.astrocast.com/news/astrocast-acquires-hiber-accelerates-oem-strategy/
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o FEaLZATL— g OBELZLTICRT,

K% 152 T2 IoT 2

®/E
T4 (H) #HE -Y—EASHE
AVATL—53>
1

SpaceBEES22 Swarm Technologies??3 - 2018 & 1 A&DIT5 EIF%#RA54. BE(C 150 #LLE
CKE) 255 EF
2021 € 8 A Space X! - 0.25U (11x11x2.8 cm) . 1U
Blysz - BB BE #9 450~550km. Al EHAFUEEIC
[T

15 _EF045vb @ Falcon9. Astro Rocket Z5
in: 6 NA~2
B2, 1-UE7 LREDN-RILIT - VINII V%S
TEHMTHRE
KIZN 0T @E2 B8
BEAN-> : ®E 153
2 Kepler (GEN1  Kepler - 2018 FEOPIERIATDITE _EIFHSERIEETHI 20
&) Communications82? HeZIT5 EUF
(h+4) - 2020~2022 £F(C 16 #D GEN1 (6 U XL) %47
5
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#E : BE 575km
JEiEE « DL 10.7~12.7GHz .
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R4O—-RFBFLTHFEUE reconfigurable Ku /{>
RSDR (RR77>RIAT—RX (IR NAT)

REMBEY>Y
BEAA- (Kepler 4) : KX 154
3 Alpha Fleet Space®%® - 140 OO RTL—>a>#5HiE, 2018 FELUESEEE
Centauri (Path  (A—RZK3U7) BE 7 #2375 EIF. 2022 LI Alpha #3]5 &
Finder) \F
Proxima (Path © 3D JUDNCEBA-WXINNYF7>7F (RF
Finder) 155)

BEKREE . 6U

822 https://space.skyrocket.de/doc_sdat/spacebee.htm. %

823 https://swarm.space/

824 https://www.space.com/spacex-to-acquire-swarm-technologies-starlink-satellites
825 https://kepler.space/

826 https://fleetspace.com/
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NEXT#2?

6 Orbcomm OG2

Guodian Gaoke828

(=)
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Communications

Inc.830 (k@)

Orbcomm?832 (CK[F)

B2 : <10kg (Centauri)

#138 : 542kmx558 km 45.00° #3)

521kmx 536 km  97.51° (#4)

Centauri 5(3 2022 £ 5 A 25 H Falcon9 (c&
D375 L1827

2018 €£ 10 A 29 HIC 01 S%3T5_ L1F 2022 £
2 HETIC 19 #2415 L

15 L300y MIECRAE
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6 BUBIC 11 #MOBmEZEE.
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FAEES  2kW

Fan : sxatHan 10 &, EAEMG 155
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1990 FHIEENSY —EXZBIIRL THD. IRTE(S 16
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&on 5 E Y

827 https://space.skyrocket.de/doc_sdat/centauri-3.htm
828 https://dongfanghour.com/guodian-gaoke-chinas-first-constellations-to-take-shape/
829 https://directory.eoportal.org/web/eoportal/satellite-missions/i/iridium-next

830
831
832
833
834

https://www.iridium.com/
https://www.iridium.com/services/iridium-certus-100/
https://www.orbcomm.co.jp/
https://www.orbcomm.co.jp/info/satellite.html

https://space.skyrocket.de/doc_sdat/orbcomm-2.htm
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—>a iRt
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0.2835 (Hawaii)z3T5 L1

BEKREZ: 3U

REES : S5 kgUTF
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(#0.1)
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L/ RFIA

2022 £ 5 A 30 HAZ>9%HlmE9 3 [oT-as-a-

Service JO/X149—T&% Hiber B3 322#(C
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25T )1 22NU T EERBHOI-YICYY1—

SRt

IoT FyJTyb  {KEEES L-band FyTtzyh

INADRAFTL—23>T 15 HLADEZBES
Myriota8s7 - 50 #m LEO I>X7L—23>%B15U exactEarth

(A=RK3U7) &h 4 HOHEZE LTBA AL TA—

ARSUTPZ1-S-SORTIRIBEE=AUY . B2,

SLEEREICH -4,

2019 £, Tyvak Nano-Satellite Systems, Inc.

E5E 2t 3U CubeSat 3 #DZ2HI = #EFEL.

2021 £F 3 BI(C 1 #OHT LK 157)

2021 £F, Spire L1#%%%

2022 4. Spire Space Services NS

Spire B2 N SDR (LY —EXTU7%&

HL3R50

835 https://directory.eoportal.org/web/eoportal/satellite-missions/a/astrocast
836 https://www.astrocast.com/
837 https://myriota.com/
838 https://myriota.com/2021/03/23/myriota-launches-commercial-service-in-the-united-states-and-
canada-with-second-generation-nanosatellites/
839 https://myriota.com/2021/09/22/spire-global-and-myriota-partner-to-re-imagine-iot-connectivity/
840 https://myriota.com/2022/05/19/spire-global-to-launch-five-satellites-on-spacex-transporter-5-
mission/
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X% 153 Swarm Technologies D% E

HiFT @ https://space.skyrocket.de/doc_sdat/spacebee-10.htm (Credit: Swarm Technologies)

X# 154 Kepler 2D A A — (Keplerd)

HiFT © https'//space.skyrocket.de/doc_sdat/kepler-4.htm

(Credit: University of Toronto Institute for Aerospace Studies)

K% 155 Fleet Space DEEA A—Y (RyFTTF)

T

-

HiFT : Fleet Space (https:/fleetspace.com/about)
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@i 156 Tiangi 11

HiFT : https://space.skyrocket.de/doc_sdat/tianqi-10.htm (Credit : Guodian Gaoke)

K% 157 Myriota BiEDA A —

Myriota

HiAT : https!/myriota.com/2021/03/23/myriota-launches-commercial-service-in-the-united-states-and-canada-with-

second-generation-nanosatellites/  (Credit:Myriota)
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841 https://jp.weathernews.com/innovation/
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HAT : kNS4t = —==2—X (https!/ip.weathernews.com/infrastructure/wnisat-1/)

842 /NG B e O T2 BRI RE AL BE R~ D Pk (https:/www.jstage.jst.go.jp/article/siceil/51/5/51_ 460/ pdf)
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ii. ArkEdge Space

* ArkEdge Space I%. [F2Hi8% GE/NVUETE) . H B, BIERMR OKEE - RIEROEMA Y —E R
O, TNOICBEET LY 7 MU =T, BE - 2T o U TERE) 2 BB
L, BEO=—X (BE) b fa-Ct FRoeket - #iE 417 9 Satellite as a Service
FHEHThH D843,

o HR=—XIZxHET D, BlZIE, ToT @5, HEREIH, ¥EE VDES i 2% a A7 L— 3
CEEMBRATH6UME T 7y F 7+ — AKX OEBET L L EZFE LTS,

X% 160 ArkEdge Space ® 6 U #£

843 https://arkedgespace.com/ httpsi/arkedgespace.com/news/2022-03-29 series a_additional
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