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Frankenberg, C., Fisher, J. B., Worden, J., Badgley, G., Saatchi, S. S., Lee, J. E., ... & Yokota, T.
(2011). New global observations of the terrestrial carbon cycle from GOSAT: Patterns of plant
fluorescence with gross primary productivity. Geophysical Research Letters, 38(17).
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Equation Chain:
Molecules to the Globe

From PAM fluorometry
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Plascyk, J.A., & Gabriel, F.C. (1975). Fraunhofer line discriminator Mk Il — Airborne instrument for precise and standardized
ecological luminescence measurement. IEEE Transactions On Instrumentation and Measurement, 24, 306-313

Alonso, L., Gomez-Chova, L., Vila-Frances, J., Amoros-Lopez, J., Guanter, L., Calpe, J., & Moreno, J. (2008). Improved
Fraunhofer Line Discrimination method for vegetation fluorescence quantification. IEEE Geoscience and Remote Sensing

Letters, 5, 620-624
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N [(Euirtts + Egi ) o5 | 7w+ FS]T;
1-Sp,

wherelL, is the atmospheric path radiance,E, and E, are the direct and diffuse
fluxes of solar irradiance arriving at the surface, », is the cosine of the solar zenith

angle, p, is the surface reflectance, s is the atmospheric spherical albedo andT, is the
total transmittance of the atmosphere.

LTOA — I—o

v — Lroa — Lo | Y is the upward radiance at the TOC
T . and X is the downward radiance that
X — L (E, 10 +E,.)+YS reaches the TOC.
7C »
Fs — XoutYin B XinYout
Y:XpS+FS Xout_xin

Xinjie Liu, Liangyun Liu,, Remote Sensing, 2014, 6 (11): 10656-10675 XI# 7 X R z, 2013, 4% 2 5 0 () GOSAT T2 2 J#k e i, R 74, 17, 1518-1532
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[(Egir s + Egis ) 05 [ 70+ FS]T,
1- S/Os

LTOA — Lo +

RpC

Froa =T — me A1)- Zfﬁj PCj)+Fi-he Ty, (3)

where «;, 8. Fs and T 4 are the unknowns which are neces-
sary to generate a synthetic measurement. Note that Eq. (3) 1s
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BEMERE SR ERRtt | KBRWEHE |2 ER | ZEASHR | Rite e BN
(nm) (nm) =3y (km) [&]

GOSAT TANSO-FTS 0.025 |300 755-775 Bk 10.5 2009.1 Kuze et al., 2009

0OCO-2 0.042 1000 757-775 UL 1.3X2.25 2014.7 Frankenberg et al., 2014

ENVISAT SCIAMACHY | 0.48 2800 650-790 JURSE 30X 240 2002.3 Lichtenberg et al., 2006

MetOp-A/B GOME-2 0.5 1000 650-790 JuRse 40X 80 2007.1 Callies et al., 2000

S5P TROPOMI 0.5 500-2000 | 675-775 JURse 7 (2016) Guanter et al., 2015

FLEX FLORIS 0.3 300-1200 | 500-780 JURS S 0.3 (2022) Kraft et al., 2014

S4 series UVN 0.12 750-775 JURSE 8 (2020) Meijer et al., 2014

S5 series UVNS 0.4 685-775 LRSS 7 (2022) Meijer et al., 2014

TanSat 0.044 758-778 B 2016 TanSat

GF-5 =S4k 0.035 [300 759-769 B 10 2018 GF-5 i =S4

FY-3D 0.025 | 300 755-775 B 2017 FY-3D

fii b A= A e TR 0.3 200-800 | 670-780 U’ 2 (2021) i b A2 A5k B2
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201549 H ESAE A W IR RIFLEX EH, FHIERA#4E NEarth Explorer 8]
1£55, BliH2022F R A2 BRI00K K I EIE BT il o

AL WRIET i fi ] PR 75 MR
NASA  OCO-2%¢ 7= i 2014-£4 HiE Frankenberg et
al., 2014
http://disc.sci.gsfc.nasa.gov/OCO-2/data-holdings/oco-2-v7
GFZ  GOME-2%J:7= i 200701- 0.5° x0.5° HH Kéhler,
SCIMACHY%¢ 67 i 200208- 1.5° x1.5° HAH4 Guanztgrl’;ta'w
ftp://ftp.gfz-potsdam.de/home/mefe/GlobFluo/
NASA  GOME-2%¢ 7= i 2007-24% 0.5° x0.5° Joiner etal.,
HE. HME 2013&2016
SCIMACHY %2 .7 iy 2003-2012
http://acdb-ext.gsfc.nasa.gov/People/Joiner/
July 2011
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20165E12 A R 41 & M — S AL AL 2= 5208 TE TANSAT, X2 % HAGOSAT EEfsE
HOCO-2PEZ GHE =4 “B’m” L&,

Observation over land;
Push broom;

Observation over ocean;
Sun glint track;

TanSat P E IS HIKE

Name Characters

Orbit type Sun-synchronous

Altitude 700 km

Inclination 989

Local time 13:30 Observation validation;
Weight 620 kg Surface target track;
Revisit period 16 days

Target mode
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o TanSatF=E# . =G AR (ACGS) 5= MR (CAPI)

TanSat-ACGSHIZ ¥k B

Band 02-A Weak CO2 Strong CO,
Spectral Coverage (nm) 758-778 1594-1624 2042-2082
Spectral Resolution (nm) 0.044 0.12 0.16

SNR 360 250 180

Spatial Resolution 2 km X 2 km

Swath 20 km

0.765um O, A-Band  CO, 1.61pm Band CO, 2.06 pm Band
TanSat-CAPI 2 4% &

Band Spectral coverage (hm) SNR Polarization angle (°) FOV No of pixels
1 365-408 260 1600
2 660-685 160 0/60/120 1600
3 862-877 400 400 km x 0.5 km 1600
4 1360-1390 180 800
5 1628-1654 110 0/60/120 800
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TanSat L1B ERE i 6
3 — _ [
. — Radiance = Zci (Dn — Dnggrr)
”f\ i=0
120 s
| » Radiance-ACGS radiance in Level 1B data;
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e | |*  Dnggr - The digital number of dark signal of
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40 -
5
0 : A=) G- P
| I | | l | I | | | | i=0
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FAFe(758nm). KI(771nm)XFH « P refers to the pixel number
FranhoferZgm] PLSZE % % i B ks BB I T8 « Ci refers to the dispersion coefficients
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TanSat Fluorescence 201703 (mw/m”2/sr/nm) _ |
-046 0.11 0.43 0.75 1.14 1.32 1.80 2.49

HE: A{E4A 3R BESIF 771nm¥g {4 491k
SIF_758nm#&g = B /M3 174 £ 4 , X2W
7570m g K AEL L AT om % K 691.54 £ 4
) AP

Du SS, Liu LY et al. First global terrestrial solar-
induced chlorophyll fluorescence mapping from
TanSat satellite observations: algorithm and
product assessment. Science Bulletin.

\

TanSat SIF_758nm

TanSat SIF_771nm

TanSat Fluorescence 201703 (mw/m”2/sr/nm) _1 ]
-0.43 0.05 0.21 0.37 0.56 0.81 1.21 1.89
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Lesson from TanSat and FY-3D
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