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Fig.1 Flowchart of the TanSat-2 satellite mission design

(1) 2% T 1 TR ARG s M7 ik
M, MR Ak — XS — R —
MR Z RIER LRI ESRIEER, JHEI%
TR AL TIPS T — AUk TR BRI Rk
STHAREPLEANFEER “ATmE” COo, M
CH, HERCH s, wfaxek . B0, o R s
T A 32 200 2 SO HE A B R PR AT e b
G 1 1T SR AN e AR, IR SR T —
AR T2 WL 75 SR B ATl A B 2 SR b o il d
SLZJERER R E AR RS, TR E R
e A A B FOBR BE I A AL, SR A AN TR 23 1) 0 B
T DX HEBCR (R BB, JF 7R CO, 1 CH,
ORI HS J5E 15 i 30 o AR T Z TR P R G AR, A
LI M 2 RO R AR PR &R, LSO A%
(N

(2) T — ARk TE WL 2R B2 7 b 6 bn it
HE . KRR sh A4 A R A R A AR,
IEET 2 RE eS0T E S8R Rk, &
SRR XU IR — T 2 N B R A
ARG, AN R E R . RS
A= 252 BOWL I B4 22 D00 K , oA Ak Bk HE
BAGSETT i, FF AR S LI BRI AL AL
il B A B[R] P55 S R PO A AR 56, Ay
NN E B SRS . ) 2R Uk
HEWOHE 0 TR AT R, 8 AR T2 LA} 2
SROFIBIREIE | RTE . 2 A HE R R A 2 R
X R ATRE VRS20, g4 i b

e A ER= U PN E S RTE (AN £ i D

(3) N — AUk T2 WL 7 FCAE UL 5 A F R
FEARIEUE . BHX R — AR T LI 2 B2 7™ iy
ok, M A AR R U RS
KA (R ) FIAE DU A S A% g S5 A 7Y
N7 T SO~ LU B MR — R — 3
TR A W R R SE . M €O, CH,.
NO, ., SIF FIHA e A5 WL 2 52 1Y v 0 88 3 J S 7
BB, JEIF RN R B bR Otk des . fHhg
o DBOERISE) |« MR R ORI T
A5 5 B BURAE o B R 22 AL B 0P 5T . ) R —
AR TL A2 LI B B2 ™ A RS E TR, PR 2
7 16 B30 A5 WL B 2R B R 25 B, 4 B
ARV LR 2 7 i e SR SOAT & TR T AR vl S B
PEAY T — Rk TR 2y B AR5 AR IR 2 A0 TR (]
EOR

(4) TR TR RGBT #0T — UK
TERGF BB BOTRER, WEZEALE S
WL SR e p) e TR RO AR S . i TR
RGP S, LA TSN R BUERCE .
A Jay AL A A 2R e T DX 3 ) 500 2 e
I3, FE A e HE R EE DO i AR RN
HHEBOR RS NO, U EE Ty, Wl LR RES A
R A HE AR 5 I $E T Hil 2 U B s RS L
BTN — AU T LI 2L 3B 2 7 i 4 s e SRR
AT HORIRART 2L, W2 AR PUE RS | LA
X DEVG . AREMECE . PURBEMESET



1430 National Remote Sensing Bulletin i & 54k 2025, 29(6)

BARGERBOT TR XK E BT K,
TR BT T2 AR 40 n] BE Il B9 S BEH R PRk, 4
AR ENE . BRI S A0 A PR
8, RINAHRL AR TS, DL AR T — 0Bk TLA
HARRE . KAz, fgiatr iy i Ge

(5) T —AUBk DA PR Gt BT
U AR AT RO, MR R
0 M TAT AR BE AR, LA DROULIN KA Bl 1) g Jo e Ak B
it RSN E e, A BB L S
BYERYGE, WRIT R R G TR 2 R A
Kol 48 5 W Ui S e B ROR . DR THER 1%
FRCR MR EYE . BEXE — AU TR BRI
INAT: 55 LI B2 A Rk I 75K, k% R AL L
ML, S54 2 BRI ShaAE 55 K A
T WL S, B TR R A A SRR
LR R KRR R, WA R RS0
di LA OLIN B . O RE S ™ i . B HE K
TERRAETRAE) BB bRE Kb B R L R

BT . Ak, AR RO B IR SR R
R PR MEAL AR 5 AR R, S 2 Sk
FH P R ARE 585 BOR B o I 08 B0 AL R
JEE B W I 5 R ) T Ab B AR ST T R

23 “WN—EP—RE—RAL"HEFEFEE
(CH-Tan-OSSE ) #3%&

BT LIRIBUER R, by ) 3 2R = AR
HE NI 2 TR A A% B A B B LI — A 48— 2
#H—m " B 5oF 5 (CH-Tan—-OSSE) (81 2) ,
B R A HE S 0 -5 % B I B 2 RS B R SE e, K
P — A0k DA AR T IR UEF OSEEs L5570 #7 .
OB RS 2 )2 B R = SUARTE SR IE P
RS0, HoTl 5 T AL W I Bk i 2 R i 2 W2
IR R GE . A T3 W0 IUASE S 45 -5 00 00 22 3% e
WA, A U A R 7 B R 5,
R A BRI HERCE B DR AR T — SR 5
B FHESE

Hh E BRI R G0 B &
China Tan Observing System Simulation Experiment (CH-Tan-OSSE)

BREAHE L
< PETTHR 2 REER = AT R
HecE: - &R
* B&EA LA S * PEX K27 km*27 km
o EEE S AREL « HRIX3 kmx3 km
o SERYIRTT] kmx1 km

LERRE O KRB o Wi MRE

GE&S-Chem :
e s WEE:Q)
[ = +

T E 55

gy R
’ - SR

- AR

- KR

e

LR AW R T B RS
+LEO. HEO. GEO. MEO
< RJE. REBE. HARRIEEA
et A E S BOLEE

Sl 4 Y 3 o i
« BT Q, ; i SRR D 3 by ALR(eN e

; GCHIWRF STILT Model 2 ; : <GSR
« WL o ) . LI 2205 L 25 56 I 3 R )

o 2 ERie 7 [l X2 . o SEREH
- & %E ?) f’_" & W!}lf%‘i +CO,» CH,» CO. NO,. SIF. “S¥f ”j**% %
« IR G ) zﬁﬁﬁ«[ﬁrﬁ o #fE X 3527 kmx27 km G 2 RR - fEMELL
| RBIOm L st e on HSh AR A T

B2 g R — Rk TR 7 S TR WL RSl — i i~ [ 1 ™ A e i R 7 207 5 A4 14

Fig.2 Framework of the "observation—simulation—inversion—assimilation" full-chain numerical simulation platform for the

requirement analysis of the TanSat—2 mission design
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swath for carbon emission flux assessment (Global chemical transport model : GEOS—Chem;

assimilation method : Ensemble Kalman Filter)
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Abstract: Global climate change has become a significant challenge facing human society, with greenhouse gas (GHG) emissions being
one of its primary driving factors. To effectively assess global progress in greenhouse gas reduction, the Paris Agreement established the
Global Stocktake (GST) mechanism, which requires independent verification of national GHG emission inventories. However, existing
“bottom-up” emission inventories face significant uncertainties in compilation methods, data completeness, and verifiability, making it
difficult to meet the need for high-precision, standardized carbon emission data for the GST. Therefore, it is urgent need to develop “top-
down” satellite monitoring methods to enhance the transparency and scientific rigor of carbon emission inventory verification.

This study focused on the requirement analysis and design for China’s next-generation carbon monitoring satellite (TanSat-2). Based
on Observing System Simulation Experiments (OSSE), an evaluation framework for satellite program assessment was constructed, and a
carbon satellite design proposal aimed at GST needs is presented. First, a satellite verification technology system for GHG emission
inventories at multiple scales (“global-regional-hotspot”) was established, defining key technological requirements for inventory verification
at different scales and proposing uncertainty constraints for the next-generation carbon satellite inventory verification. Second, a multi-
component synergistic observation and anthropogenic emission source separation technology system was developed by integrating

“greenhouse gases-pollutant gases-vegetation fluorescence”. The system was applied to evaluate the ability of satellite carbon monitoring to
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distinguish between ecosystem carbon cycles and anthropogenic carbon emissions, leading to the development of a scientific product
indicator system. Additionally, we assessed the impact of various payload technical parameters (spectral resolution, signal-to-noise ratio,
wavelength range, etc.) on the retrieval errors of each observation element. The technical indicators for GHG, pollutant gas, aerosol, and
Solar-Induced Chlorophyll Fluorescence (SIF) detection payloads was qualified, aligned with the engineering capabilities and constraints of
satellite platforms and payloads.

Based on this, a design for the TanSat-2 platform was completed, incorporating multi-component, high-temporal, multi-scale, and high-
precision capabilities. A mid-orbit elliptical frozen sun-synchronous orbit satellite scheme was proposed. The TanSat-2 was designed to
equipped with three advanced effective payloads: (1) the Ultra-wide-field Carbon Pollution collaborative monitoring Instrument (UCPI),
(2) the Hotspot Greenhouse gas Emission Tracker (HGET), (3) the Cloud Aerosol Polarization Imager (CAPI). With a coverage capacity of
up to a thousand kilometers, UCPI was designed for monitoring carbon emissions at the national and regional scales. HGET was specially
designed for detailed monitoring of major emission sources, capable of high spatial resolution for hotspot area investigation. And CAPI was
designed to optimize GHG inversion accuracy and reduce the uncertainty of aerosol scattering in the remote sensing inversion of CO, CH,,
and other gases.

Key words: TanSat-2, Global Stocktake, carbon emission, satellite retrieval, assimilation
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