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MEES HER(E004E) (8912 ) (700~8007A ) B(720)B) (520~550A )
HESSE 4012 FT 760~ T 62T 450~ T 3002 FT
® I_J:I:j(ﬂFﬂEE o NEEBENRE o STHETEIE o Bt FERERZIVM)

° 5§i¥7kéﬁ%’z*ﬁ1%(0€l) T2 ZE(ISUAL) H(TIP) EAE VAN
\/33E("\HJ$) 20K (F#19) v37E ‘/9E 4 YN v R=T : aperture plate,
v'33x35x38R% ; BBHE/NR28A v R 3MEfE V5K, 30x40x1 (cm);

7t 25+ LIES AL “off VR : electronics box,

o EEHETHEEINEEIPE) BEFfaH o _ DU sensor:10 28x16x13.5 (cm)
V926N FidfEblocks - ® =SRRIEIRE AHx10 o mIGESIIEEIEE
V10 RERIEE  (TBB) N5%10 (RFB)

R E2F & VELESR | 19070 x46.99 77 L#EE v185AfT ) v'BEU shall not exceed
s x419% 7 " " v1leR 3 ‘/§\P/E\U 18 1.8 kg, AU mass shall
VERES 12820 %x2790% ~ 77%18 not exceed 3.6 kg.
x13.917% . e, ) /Aﬁj\x6/\ vISE

o B EERM = (ECP) e 2HEMIALR 7 v R : BEU shall be
V1843 AT % 2% (GOX) 3 less than 10.3 cm (L) x
v33E,(RIE) ; 20FL(3F19) vSATAFT Q 16.8 cm (W) x 8.7 cm

VIS - 20T VTR (H)
DRSNS B e s KA - 1 i v' AU with dimensions

WRBERL203R7 - BHFHRR & Ll . sm that do not exceed

HE2547 % — 25.7 (dia) x 35 (height)

(cm).
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O 150(L)x100(W)x100(H) mm?3
Mass: 2 Kg
EJ1HFE : 5W
Duty cycle : 36% /&#),

O CMD/TLMJTHE : UART RS422
—= X O REERE : Spacewire

O BBERRETFESE : 2 Gbits

m OJEERYRI S5 ROCEH - thEk43E
- IRGIRIR(EA. ..

m FREtEERFRE: 2022 - 2023 -
2024 ~ 2025 ~ 2026 -~ 2027
(P2 ETEET2020 5% 2021R1Eh)

O

O O
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Key A% f#¥ AR Formosat-5
Parameter HRFLE B
Orbit 510 km (SSO) 720 km (SSO)
Weight <350 kg 460 kg
Size 1.4 m Height 2.6 m Height
Mission life 5 yr after LEO 5 yr after LEO
GSD 0.35 meter (PAN) 2 m (PAN)

2 m (MS) 4 m (MS)
Swath 12 km 24 km
Bands 2PAN +4 MS ; PAN + 4MS
SWIR

SNR 80 (TBR) >83
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3. ¥ SWIRE 2
« #FEK09~17um,3 K
« GSD: 30m

4. ¥ ATHTER
© AAFRAH

5. R @ik % 2 LR

« IFOV: 1.8 arcsec 4 1 #F i 4 #5
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m 3D CMOS IC

m Smart Sensor

m B 2R
O &7: 55— 5W average - $5_# 12W average
O E&: %—M 2kg - 55 M 5kg
O Orbit: 510k Sun Sync
O EEHEE EHSE: 2025 ~ 2027
(FIE3EN S} 78512020 3§ 2021 RiEh)
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BEE—MR oL - S5um pixel
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TDI ECRIZE

1. Sensor back-end 1. 16384 7.5um

circuit, including pixels
ADC, PGA, TC, and 2. BSI with
output stage stitching 1. 0.11 BSI
2. TDI digital 3. Linerateis 9500 #7 1024 7.5um pixel
circuitry 4, TSMC CMOS #8 1024 5um pixel
3. TSMC CMOS process #9 2048 TDI 7.5 & 5
process 2. Linerateis >=9500

3. TSMC CMOS process
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28 M5
LR 9.6GHz

BREAE 20 KR FE /M08

Stripmap mode: 3mx3m / >10Km
Spotlight mode: 0.7mx0.7m /> 5Km
SCAN modes: ~15mx15m />50Km, ~30mx30m/>50Km

(L BB - iRt
i 47 85 59 BUEKE (NESZ) <-17dB

H& Al (look direction) | &

ENEPNETP=E 300 ~ 450

ENESSIE B30 EEFER12000E)

BRIFRET strip-map/spot light/SCAN mode

Bt R 4 BAQ, BFPQ

g8 Sun-synchronous (dawn-dusk) , BahEH: 13X
BEES INR500 AT (B1E)

(ERCELT 5%
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B8 <= 6Kg (BE)

R~F: <= 20x20x20cm (& 7€)
Ih#E: <15W

B =: <=2Gbits/day
EEEE:

O R EMERTEEEHBRACERE - HERIGEST]
O Duty cycle: <=50%

m FARTEEEFERE: 2026 - 2028
(B2 & FAET2023~2024 RLED)
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— Narrow/Wide-angle camera

— Solar wind/Radiation dose/Magnetic
field/Gravity measurements

— Hyper Spectral Imager
— Microwave detector
— X/Gamma-ray spectrometers
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« Coastal/Aerosol=Aerosol(433-453 nm), red edge(690-730 nm)=> {EFSE
O SRS AEERRIE @#5, #6):

« LIDAR(1064 nm) =>» cloud & aerosol
O ESBRhrEkENfREQCRH):

. SWIR(ERAING) S PWV LID@\F/\)VIR SAR
O S EEEREE R covered particle diameter range:
* SAR (9.6 GHz) = PWV https:/W.iéh.Mafn‘io@/ mm - precipitation
AN
aerosols
| [ MarieCPC |
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Lake Erie during a harmful algal bloom G£3£) event &3S - #4% - #1%7
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Figure 1: Browse images of 532 nm (top) and 1064 nm (bottom) total attenuated backscatter.
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Separation of marine and atmospheric signals using the SWIR bands on Landsat-8
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High-spatial-resolution mapping of pregipitable

water vapour using SAR interferograms
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FORMOSAT-3 & FORMOSAT-7 (6/7)

Mission Parameters NAR
| B Six Satellites W Six satellites
Constellation | ®Inclination 72° m Inclination 24°
® 520 km=»800 km m 720 km=>»550 km
Mission TriG (GPS) TGRS (GPS+GLONASS)
payload
B Radio Beacon Scintillation
e B Tri-Band Beacon Instrument
Scientific _ _ _
Pavioad B Tiny lonosphere Photometer ® Velocity, lon Density and
y (TIP) Irregularities (VIDI)
Instrument
Mission life 5 years (FM6 ~ 12 years) 5 years
2500 ~ 4000
- Total Electron content
: - Total Electron content . :
Profiles ) o Electron density profile
,Electron density profile in lon. P
number and : Scintillation in lon.,
- BA, Refraction, Pressure, :
products : - BA, Refraction, Pressure,
temperature, Water Vapor Iin :
temperature, Water Vapor In
Atm.
Atm. o
Launch time 2006.06.15 2019.06.25 GP ARC
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What is Radio Occultation technology (6/6)
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The most accurate space thermometer
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ECMWEF Operational implementation of -
~nseo GPSRO on Dec 12, 2006

Background —— Standard deviaton ~ Analysis = —— Standard deviation
100 hPa temperature departure -=--- Mean departure ---- Mean

& » 1
" ," .r.nh =: f |“[ an 2 »
"‘.',n':'.?":'n:: .".':%‘.‘ -,\:"ﬁ.;:‘:if,‘#":‘ L8 :lsz,:“'ui-' L .'--i‘;'.,"-ii'.."‘u ﬂ,&j-é > : ;_
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1 “.l ¢ !,‘J: '.' H ' t | I3l 19

13 19 25 1 7 13 19 25 31 6 12 18 24 30 6 12 18 24 30 5 11 17 23 29 4 10 16 22 28
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2006 2007

Neutral in the troposphere, but some improvement in the stratospheric temperature
scores. Obvious improvement in time series for operational ECMWF model.

Dec 12, 2006 Operational implementation represented a quite conservative use of data.
No measurements assimilated below 4 km, no rising occultations.

Nov 6, 2007 Operational assimilation of rising and setting occultations down to surfa

Sean Healy, ECMWF



@ Reduce forecast error NARLabs
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AMSU-A: Adv MW Sounder A on Aqua and NOAA POES (T)
IASI: IR Atmos Interferometer on METOP (T H)

AIRS: Atmos IR Sounder on Aqua (T,H)

AIREP: Aircraft T, H, and winds

GPSRO: RO bending angles from COSMIC, METOP

TEMP: Radiosonde T, H, and winds

QuikSCAT: sfc winds over oceans

SYNOP: Sfe P over land and oceans H, and winds over oceans
AMSU-B: Adv MW Sounder B on NOAA POES

GOES winds

METEOSAT winds

Ocean buoys (Sfc P, H and winds)

PILOT: Pilot balloons and wind profilers (winds)

HIRS: High-Resol IR Sounder on NOAA POES (T,H)

MSG: METEOSAT 2nd Generation IR rad (T,H)

MHS: MW humidity sounder on NOAA POES and METOP (H)
AMSRE: MW imager radiances (clouds and precip)

SSMI: Special Sensor MW Imager (H and sfc winds)

GMS: Japanese geostationary satellite winds

MODIS: Moderate Resolution Imaging Spectroradiometer (winds)
GOES IR rad (T H)

MTSATIMG: Japanese geostationary sat vis and IR imagery
METEOSAT IR Rad (T H)
03: Ozone from satellites

0 2 B 6 8 10 12 14 16 18

Courtesy: Carla Cardinali and Sean Healy Forecast error contribution (%)
ECMWF, 22 October, 2009




0 24h forecast of 24-h accumulated rainfall INVAR7-8)

24h Prep forecast, ctl, Aug 7-8 24h Prep forecast, gps, Aug 7-8
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< Typhoon Megi (2010)
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