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|| The DQ-1 mission (2022-)

o Satellite and mission overview 9 Major payloads
HAmosphac Eroi | ACDL |
Monitoring Satellite / Dagi-1) = heric Carbon Dioxide Lidar /
I ¢ Launch date: 16 April 2022 I Atmospheric Detection Lidar
e Orbit: Sun-synchronous orbit

Altitude: 705 km

* Core role: active sensing of

Name: DQ-1 (Atmospheric Environment

* Local overpass time: about XCO, and aerosol/cloud
13:00-13:30 ascending node vertical structure
¢ Inclination: about 98.2° ¢ Key wavelengths:

532/1064 /1572 nm

Technology: IPDA +
high-spectral-resolution lidar

Design life: 8 years

Core mission: coordinated observations
of greenhouse gases, trace pollutants,
aerosols and clouds

Advantages: day/night
observations, high-latitude
capability, less affected by
clouds and aerosols

0 Data and product chain

DQ-1 ACDL Global
Monthly XCO, Product

Lo/ L1 L3 Integrated products

Raw and calibrated data

L2 Retrieval products

* XCO. 2

i = "%"‘ = . Aero:ol backscatter @ i /d ﬁf] pen * Time span:
Z;\ § —_— &'! ' and extinction ’ \4 LLLLR & $« 2022.06-2023.12
i = -+ | Depolarization ratio « Global / regional trace-gas ' >’ . P

: « Lidar ratio distributions '

« Lidar echoes « AOD « Monthly global XCO, ‘ * Separate day and
* Radiance, polarization « Cloud / aerosol classification o Aerosol and cloud night products
* Multispectral observations * NO,, SO,, 0,3, HCHO environmental products « Unit: ppm

i  ACDL retrieves column-averaged CO, (XCO,) from the 1572 nm differential absorption signal.

9 Representative results and applications

Day, night and high-latitude capability
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Lidar active sensing enables day and night
observations, including high-latitude regions.

First global XCO; results from
spaceborne lidar observations.

Aerosol and cloud vertical structure
(schematic)

Lidar vertical profiling of aerosols and clouds
from the surface to the lower stratosphere.

N\

( Target-Payload Relationship

@,

=) ACDL

ACDL + DPC +

Aerosols /
= posp + Wi

« « clouds

Trace pollutant
=1 gases (NO,, SO,,
0O,, HCHO, etc.)

=) EMI

0 Spectral coverage and observation modes

uv VIS NIR / SWIR
400nm 700 nm 1um 2um

( Observation modes

200 nm
| Active observation

i
EMI: 240-710 nm m ACDL lidar
DPC: 433-920 nm

POSP: 380-2250 nm

Passive observation

Vi EMI / DPC /
I ~ €O, absorption-sensitive band |~ POSP / WSI
1572 nm (IPDA)

ACDL laser wavelengths
(active lidar)

.

532 nm 1064 nm

Application domains

R 0 First global XCO, results from spaceborne lidar

a(:'f“k::‘.? ot @ Nighttime and high-latitude XCO, observations

109 %L complement passive satellites
[ 104 Carbon source Fiink Point waiiin Q Coordinated observation of CO,, aerosols and clouds

s assessment monitoring Q Aerosol optical property retrieval and

19 validation studies underway

l 10 O}‘ @ Supports carbon source/sink assessment,
Ly 107 Q / point-source emission monitoring, and
60 o \ &\ pollution-climate studies
Pollution-climate Support for climate models @ Complementary to passive missions such as

interaction studies and data assimilation TanSat and OCO-2



I‘ Mission of ACDL development

Measure XCO, and aerosol profiles from the same space Lidar .

XCO, accuracy->1ppm
ACDL ==

Orbit altitude: 705 km;
Incline angle : 98.2°;

Ascending time: 13:30 PM.
Launch time: April 16, 2022



I‘ The decetion of DQ-1 ACDL

Introduction

= e P Evon W

2 CO2 Absorption Cross Section

— 1.049bar.334.0K
— online

® The DQ-1 equipped with the ACDL payload was
successfully launched on 16 April 2022 with local time of
around 13:30 p.m.,The ACDL is the world’s first space-
borne integrated path differential absorption (IPDA) lidar
instrument. It was designed to measure XCO2 and aerosol
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® Validated with the TCCON, the RMSE is 0.95 ppm.




I‘ Observation over global and |

ocal emssions

Global measurement: day and night
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® The DQ-1 captures critical diurnal variations in the carbon cycle, distinguishing between daytime

photosynthetic uptake and nighttime ecosystem respiration.
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|| DQ-2 mission (2026-)

o Satelllte and mission overview e Major payloads

Name: DQ-2 (High-Precision Greenhouse 3 N

Target-Payload Relationships

. ; i Infrared Hyperspectral
Gas Composite Monitoring Satellite) Atmosphe"c CO; Lidar [ Wide-Swath Hyperspectral A!:soas;hericypcz?nposilion [
« Launch date: 17 April 2026 (ACDL / Atmospheric Greenhouse Gas Monitor Siiidar ‘ Greenhouse Lidar +
2 Detection Lidar) gases Wide-Swath GHG Monitor
« Launch site: Jiuquan Satellite Launch Center ﬁ ‘ + IR Sounder
« Mi pt: active-passive integrated 3 o Active lidar for ' )
observation of greenhouse gases, pollutant I high-precision global '
gases, aerosols and clouds i ﬁ CO, column sensing Trace N EMI-NL +
« Constellation role: forms a g i\ o Uses IPDAfor + Wide swath, high pollutant gases IR Sounder
dinated observing llation with DQ-1 Jnight CO spectral rosolution, \
el 13T s el | ,
* Core value: high-precision global atmospheric i ]  Retrieves atmospheric
composition monitoring for environment, H o Also retrieves aerosol * Designed for composition profiles / ‘ . Aerosols / Lidar +
climate and carbon applications and cloud vertical high-precision columns and temperature- o%,* clouds I CAPC
T o structure using high- ghobal greenhouse humidity profiles
+ Current status: in-orbit commissioning / "9 N9 gas mapping
initial mission phase spactraleresohition  Sensitive from upper &
P lidar capability ‘ + Broad coverage and okt Atmospheric
quantitative green- roposphene 1o lower correction/  wmp  CAPC
house-gas ot s | context
V2 J J
9 Data and product chain o Spectral domains and observation modes . N
g ‘ Observation modes |
LO/L1 Raw observations [t L2 Retrieved products L3 Integrated products i uv Visible NIR SWIR TIR e
_ ‘ : G0 ission phase Active observation;
l.... Lidar echoes XCOo 73 . Vi I ive rvation;
fn ; (o, . 6 ; ol preechosesas EMI-NL v/ '"bc‘;:{;‘;"?.‘;‘ [ %ﬁk- Oual nade + Emb viewing / f\ }\ ACOL lidar
bl UV spectra q) Aerosol / cloud vertical profiles & s biadk; ;
Jhofr- 1 e . '"‘36' Tf';'t*_’“ testing CAPC Vinible / Near-infrared & f e
P : ir-qual roducts i . 2
/ »_\’ Multi-angle polarized ‘» Trace-gas columns and profiles . m -quality p and calibration multi-angle polarimetric domain ‘ G;s:ve nadit m;::.nm
N/ radiances N o Product generation Wide-Swath Near-infrared / Shortwave-infrared == = '
0.2 i i limate and environmental =2 : v v
o 'e Aerosol / cloud optical properties 3 Clima chain being established GHG Monitor GHG hyperspectral domain
h I | Hyperspectral greenhouse- » datasets & ¥ Passive limb observation:
gés spectrs Greenhouse-gas columns o Future coordinated "g""”l“"' infraced A EMINL
i ; S Joint DQ-1/DQ-2 DQ-1 + DQ-2 data yperspectral domsain
M ﬂ/\' IR interferometric @ O Atmospheric composition / g composite products synergy 8
observations temperature / humidity profiles e ACDL (Lidar) ® d ® CO,-sensitive & Passive IR s
\ 7 As P L \8 - 532 nm 1064 nm 1572 nm |PDA band \ IR hyperspectral sounder

9 Mission highlights and application domains

o Constellation value with DQ-1 (Q 3D atmospheric composition capability (@ Expected application domains D Early-mission value and advantag
ha. o oop SO Simultaneous horizontal mapping and vertical profiling . - .
impfcw: re\:ies'i?::nd :emporal sar:;:::)sg via nadir + limb + lidar ﬂ ol 0 Active-passive integrated greenhouse-gas observation
Miorting ok Mok P Mﬂ @  simultaneous nadir and limb imaging via EMI-NL
“~.__ (horizontal) Carbon Emission source Air-qual i
~ P (Limb ‘| ,;‘, ] itoring atichition ase:sml:tyt ° Coordinated greenhouse gases, pollutant gases, aerosols and clouds
a5 vertical profiles % % i 2 <
DQ-1 Lidar profiling 0 First Chinese spaceborne FTIR mstru_ment for atmospheric
| (vertical structure) ‘ f pollutant and greenhouse-gas sounding
s0'e
°le- &\‘?,/ i ; o DQ-1 + DQ-2 constellation improves temporal coverage
S T oE —" Aerosol-cloud - fwionments
Morning Enhanced revisit Aftemoon it studies Cb::d:{ chemistry operational @  Supports environmental, climate and carbon applications
observation and temporal coverage observation support services L
S . J J

Compiled from official mission and institute releases (2026): CAS / AIOFM / SITP / related mission announcements.
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I‘ FY3-H meteorological satellite (2025-)

NSMC
4 / X
o Satellite and mission overview ‘ e Major greenhouse-gas related payloads Target-payload relationships
o Name: FY-3H (FengYun-3H) | N/ e ‘ :
* Series role: 8th flight unit of the GAS"" MERSI-1II HIRAS-II \ GNOs-II Greenhouse-gas
FY-3 series Greenhouse-gases o Primary FY-3H g Medium Resolution Hyperspectral Infrared | | GNSS Radio Occultation columns = GAS-Il
{ Launch date: 27 September 2025' Absorption Spectrometer-I| aas payload " ; Spectra!lmager-lll Atmospheric Sounder-I| Sounder-Il LA )
* Orbit: Sun-synchronous orbit 2 c;is‘é:i‘gg a:duﬁ: "os 3 ‘ Cloud / surface b MERS-II
* Altitude: 836 km o Four NIR/SWIR bands screening
» Equator crossing time: 14:00 * Spatial resolution: 3 km
ascending node ¢ Swath width: 100 km Atmospheric state HIRAS-11 +
« Mission role: operational * Observation modes: nadir || * 205 channels * S clennle ‘& support => GNOS-II
% . and sunglint 250 m / 1km resolution 14 km resolution « Radio occultation profile
meteorology with refined global
i o Wide-band high Al ® 2800 km swath * 2300 km swath support
greenhouse-gas monitoring tesohien forggreenhouse-  Cloud mask, surface and * Temperature and * Pressure, temperature P o FY-3D +
* A0 Comimng/ onh e || F tral bands (um) 1 s . “5\1139"'"5”‘e Cm;::nhouse gas . :::%Za m:e ic-state '3"" 3805 5"‘:‘“‘" @‘?/ WomGg . FY-3H
our spectral bands (pm) - i tmospheric- * Improves prior information
* Planned service life: to at least 2033 | | retrieval screening and support for greenhouse- and validation sy
§ \ﬁs -0.77 l 1.56-1.72 | 1.92-2. oa] 2.20-2.38 |  stmospheric comection ) | gaeanabss ) | o et
S = = _— R
e Data and product chaun o Spectral domams and observatlon concept Observation concapt i
LO/L1 2 e .Y 3 N A — R = mm_ TIR ’ Observation modes
Raw observations: Retrieved products: Integrated products: < ission phase _ . ? Cloud i y
o - - S GAS-II ST MR LAEa0e 202w Nt %% supportfom Passive nadic
| i e Laky * xco: L o _— b = = viewing Vi Sunglit s MERSI-II G} GHG spectroscopy
radiance « XCH 14 Gl ‘i N o~ * In-orbit testing and calibration G spcmome) o= — - . - - over land ! viewingover i > ‘
4 * Glooal greennouse-gas . ' o N =
o Nadi i o Validati i H ' ocean E S ‘®- i
oy oy X0 * Regional composies ot || MRS T A e ity
+ : " e \ . ’ 3
* Calibration information N,0 / trace-gas potential . S:rbon-cycleandchmate o bl sioits pupaaten HIRAS-1I 2921541 g } 3 / —
* Cloud / scene imagery * Cloud mask and qualdy flags i ; i (IR sounder) : g (N m imaging
* Atmospheric sounding * Temperature / humidity * Cros.s-nnssoon FY-30/PY-3H mu: ope'at-lom £ GNOS-II Radio occultation support (not tied to optical wavelengths support from f Infrared sounding /
observations support fields continuity products 92 Caa Services RO support) Wi g HIRAS-1l and @ profile support
5 S \ J > L 03 05 07 1 15 2 3 5 10 20 u‘,p GNOS-Il
@ I Wavelength (m) > —— )
~ — — . — = ———— ——— .
' Mission highlights and application domains N
0 Refined global GHG monitoring w @ Land-ocean observing strategy w ( O Carbon cycle and emission applications 0 Early mission value and advantages
- Afternoon-orbit )

Compiled from FY-3H / GAS-II official mission and instrument information.

| global greenhouse-
| gas monitoring
for land and
ocean scenes.

Land (nadir)

|

Ocean (sunglint)

Nadir and sunglint observations deliver improved coverage
and sensitivity over both land and ocean surfaces.

o = _’2,_** "
i G 7
&lé ?// b!i—,

Atmospheric Sinks
transport

Climate & carbon
analysis

Emission sources

Supports carbon-cycle studies, source-sink analysis,
and greenhouse-gas trend monitoring.

0 Strengthens FY-3 greenhouse-gas capability
0 Continues afternoon-orbit GHG observation after FY-3D

Q 3 km greenhouse-gas measurements with 100 km swath
@ Integrated support from MERSI-Il, HIRAS-Il and GNOS-I

0 Useful for climate, carbon and environmental services




I‘ FY3: Greenhouse-Gases Absorption Spectrometer-2
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W <= slit
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s e O " S

.
Scanning Direction Swath

® Same instrument

(GAS-Il) onboard
FY3H and DQ-

2( The difference is
due to the orbital
altitude, gray
shadow is FY3H)
Black grid is DQ-2)



System Design for GAS

» GAS (Greenhouse-Gases Absorption Spectrometer-2) with large swath

Technical Technical specifications
parameters Band 1 Band 2 | Band 3 | Band 4
Central
Gk 0.76pum 1.61Tpum | 2.06pm | 2.3um
Spectral band
width >15nm >30nm | 240nm | >250nm
Spectral resolution 0.04nm 0.07nm | 0.09nm | 0.1nm
Spational
resolution <3km
100km@834km,
Swath (field of view angle :7°)
Wavelength
calibration Better than AA/10
accuracy
ILS measurement 1%
accuracy 0
Absolute
calibration 5%
accuracy

15

The characteristics of GAS :

B Wide Field of View: The total field of view angle
has increased, and the payload size, full-field
image quality correction, weight, and development
difficulty have significantly increased.

B Observation Capability: 2.3 ym spectral band
added for CH, monitoring. High spectral resolution
with spectral sampling rate better than 3.

M To effectively improve the data inversion accuracy,
the polarization sensitivity is less than 2%, and a
depolarize:_r_lras been added.

hERI B LR AR IR ST
SHANGHAI INSTITUTE OF TECHNICAL PHYSICS, THE CHINESE ACADEMY OF SCIENCES



l‘ Preliminary results from GAS-11/FY3H

Observation capability is greatly improved, with a shortened coverage cycle and simultaneous
CO2, CH4 detection. Its spectral performance is comparable to advanced international payloads.

GAS-Il onboard FY3H spectrum Primary Result
ﬂ W”WW Column-averaged CO2 Concentrations in March 2026

O2A
g Tl
NE WCO02
=
S . Cal/Val
|- B o L1:1 Onboard calibration
B - WWW 2 Vicarious calibration
& = I Anisco= — - (Bebi-Dunhuang)
' M MM , L2: 1 TCCON for validation
| ‘WWWWW W 2 AireCore for validation
W | i) | CH4 3 Groundbased Lidar for

validation
Wavelength (nm)

4 |Inter-validation with
\_ / DQ-1/DQ-2 Lidar




" CHINA’S GREENHOUSE-GAS OBSERVING CONSTELLATION

- Comprehensive « Complementary « Coordinated «

DQ-1

Limb vi o
(At:ow::k S D Q = 2
Integrated GHG & proffe) | o High-Precision Integrated

GHG Observation

* Active + passive synergy

* Nadir, limb & 3D observation

* High-precision column & profile
* CO,, CHs, aerosols, clouds

Aerosol/Cloud Observation
« Active lidar vertical profiling
* GHG column and profile

* Aerosols and clouds

* CO;, CHe, aerosols, clouds

TanSat-2 — & 4% | g FY-3H
Next-Generation Carbon : "\~ Operational GHG Monitoring
Stocktaking + GAS-Il CO, / CH columns
 Wide-swath GHG mapping e * Nadir & sunglint observation
* Hotspot emissions monitf)ring e :;u“ gfint view » Afternoon-orbit continuity
* Carbon stocks & SIF retrieval -~ ~ (Ocean) * Weather & climate synergy
* Ecosystem carbon uptake support ¥ e
/
JOINT GREENHOUSE-GAS OBSERVATION VALUE *  COMPLEMENTARY CONSTELLATION TR
; ulti-Mission
@3 DO-1 & DQ-2 %4 TanSat-2 & FY-3H :
A 13 roon
@ (\ [L\ \l 0&7 Active lidar ’fi Active + Passive + s Wide-swath mapping + :Qg Operational monitoring  wmes cacbo stO::S:l’Vll‘lg
‘ ZJ EI! , === \ / + Aerosol/Cloud & 7% Nadir/ Limb /3D 4 Hotspot monitoring | - Nadir + Sunglint - onsteilation
¢ NS K=o N / NS + GHG profile M High precision : SIF / Carbon uptake Afternoon-orbit Ative's Paccive
1. Global 2. Carbon 3. Point-source 4. Aerosol / cloud 5. Improved temporal : ’ Wide-swath + Hotspot
€0,/ CHs source-sink and hotspot  correction & atmospheric | coverage, cross-validation, Research Research Research Operational Research & Oserational
monitoring assessment  emission detection profile support and multi-scale synergy High vertical sensitivity ~  Precision & 3D composition ~ Wide coverage & ecosystems | Continuity & services =
7 N — - - EE—— -
.
(9 Global coverage @ Multi-scale synergy @ Cross-calibration & validation | 8’; Science & applications for climate, environment and society

Generated by ChatGPT for illustrative purposes; satellite images and labels may be inaccurate.



CHINA'S GREENHOUSE-GAS OBSERVING CONSTELLATION

+  Comprehensive « Complementary  Coordinated «

(temperature

DQ-1 ARy T - e R DQ-2

Integrated GHG & . i <y Sebd Fy & High-Precision Integrated
Aerosol/Cloud Observation B R S Al == $ 4 A GHG Observation
« Active lidar vertical profiling e ) * Active + passive synergy

* Nadir, limb & 3D observation

¢ GHG column and profile
* High-precision column & profile

« Aerosols and clouds

* CO,, CH,, aerosols, clouds. * CO,, CHy, aerosols, clouds

: : y /\*./h:“'u &
Ll FY-3H
"\ Operational GHG Monitoring
+ GAS (CO,) + CH,, columns

= Nadir & sunlight observation
« Afternoon-arbit continuity

TanSat-2

Next-Generation Carbon

Sunlit view

ission monitoring
i (Ocean) + Weather & climate synergy

« Carbon stocks & Ell
 Ecosystem carbon uptake support

+  COMPLEMENTARY CONSTELLATION

- 30 4

JOINT GREENHOUSE-GAS OBSERVATION VALUE Multi-Missi )
B N . i ulti-Mission
/ ~ 7 = /" ~ e - D0-1 Ap@ D0-2 ¥ TanSat-2 + - # FY-3H Carbon Observing
[ A 5 ( ) { 84 Active lidar W' Acive + Passive V7 Wide-swath mapping 5%, Operational monitonng e ;
\@ @) f@ = \ @ P ion T 4% i T @ Q Hotspot monitoring == *l “ Nadir + Sunlit = Constellation
. , ; . + GHG profile \ High precision SE/ carbon uptake Afternoon orbit Active + Passive
1. Global 2. Carbon 3. Point-source 4. Aerosol / cloud 5. Improved temporal ) Wide-swath + Hotspot
CO,/CHa  source-sink and hotspot  correction & atmospheric  coverage, cross-anatellite LG ~ Research Research Operational Rassarch + Operatiorbl
monitoring  assessment  emission detection profile support and multi-scale syneray High vertical sensitivity Precision & 30 composition Wide coverage & ecosystems Continuity & services
@ Global coverage @ Multi-scale synergy @ Cross-calibration & validation 893 Science & applications for climate, environment and society

Generated by ChatGPT for illustrative purposes; satellite images and labels may be inaccurate.



I‘ TanSat-2 next generation GHG satellite mission

"2 N
o Satellite and mission overview 9 Major payloads . Target-payload relationships

¢ Name: TanSat-2 (next-generation — 'S =N 2 A
Chinese carbon-monitoring satellite) Uwhigo H3imager CAPHI W DuSIFIS ; @ i basslihe mappiig: il TR

¢ Mission goal: global carbon stocktaking Ultra-wide-swath hyperspectral High-resolution hyperspectral Cloud and aerosol polarization Dual-band SIF imaging : ik »
and verification imager for co-monitoring imager for hotspot emissions. hyperspectral imager. spectrometer.

o Mission concept: multi-scale monitoring of GHG and NO,. T _ "
greenhouse gases, NO,, aerosols/clouds * Hotspot emissions = Haimager
and vegetation fluorescence "'

® Orbit concept: critically inclined
sun-synchronous orbit, inclination
about 176.6°

e Orbit altitude: about 7000 km =

‘ Aerosols / clouds =) CAPHI
s

'

Large-area baseline mapping | ® Localized hotspot and point- : 3 ;
: e Coverage: near-daily global baseline b R e | source monitoring ® Mukti-angle aerosol/cloud . R:‘d a”dhf?lrged solerinduced | 4 ﬂ Carbon uptake / SIF = DuSIFIS

[ ATy 2 o coverage, especially strong over the and NO, g g 1 ®' Usbian i inchistial e properties | chiorophyl fluorescence i

” Northern Hemisphere a © Atmospheric comrection support | | @ Vegetation photosynthesisand | |
Designed for wide-swath, high-frequency * Mission-scale capability: wide-swath 100k swath | ek ohnth ” terrestrial carbon uptake .: Anthropogenic attribution Uwhigo+
carbon monitorin g from space (;:set:atuons with kilometer-scale samplmg/ ® ~4 km resolution ) \\ © 500 m resolution ) ® |mproves GHG retrieval accuracy)‘ ..‘ (NO, + GHG synergy) H3imager

e Status: next-generation planned mission N e -

\ concept stage L )
9 Data and product chain Observing architecture and spectral concept i Obiservation meedies: ||
’ N 7 %, C h [ uv | vis | NR | SWIR [ :

. | : o R r - H Wide-swath
Lo/L1 Raw observations L2 Retrieved products L3 Integrated products W @ Mission design targets vli:vehlgo I : bal s;i :;v;an .
5 spectn iy EE————ee—————————— !
N Global ive missi ~ > i
| “ < mn:o:::&%m v Effective mission coverage: ~2900 km .’f:,l’f‘,i?‘f; o Gy High-recohition
. . b sto(mi s v Mission-scale spatial sampling: ~2 km GHG domain b hotspot sensing
Hyperspectral radiance, XCO,, XCH,, NO, columns, ecosystem pholosynthes’s ‘ v Near-daily global coverage &ﬁ;’j‘,{m l-angle =~ s Aerosol / cloud
polarization, geometry, SIF, aerosol optical depth, indicators, ivession-ready v Mult-scale baseline + hotspot | _polarimetric domain ! g \\l;__i/; > correction
librati ;i 3 DuSIFIS H ritically incline =
| calibration data cloud properties. datasets. ‘ observing concept el Red SIF Rered 96 sun-synchronocs orbit ﬂ Dual-band vegetation
S _J 8 k7 AN 7 NG | r . — SO L O o L) ’ ! ' Inclination ~116.6° fluorescence mapping
300 400 500 600 700 83? I1000 g 11;00 1300 1600 2000 2500 E Altitude ~7000 km
gth (nm| > A
I \
on highlights and application domains 5 N\
W ( Anthropogenic emission attribution w [ (@ Ecosystem carbon uptake @ Expected value and advantages
roaeel \ ‘o, Successor to the original TanSat mission
Supports regiondl GHG = No, Combines GHG -@: Dual-band SIF o ! s i
to national a5 o 4 P.%e, % - @ and NO, for L S Ry CoRs @ Wide swath + fine sampling + high revisit
greenhouse-gas | ’ point-source and (~68Snm) (~740nm)  photosynthesis @ Multi-scale baseline and hotspot observations
assessment. urban plume and terrestrial Q Joint monitoring of GHGs, NO,, aerosols /clouds and SIF
interpretation. carbon uptake. @ Supports emission verification, flux inversion,
= climate and policy applications
) . e 74

Compiled from published mission concept studies and open scientific literature on TanSat-2.



Satellite design

High-Resolution Hotspot
Greenhouse Gas Emissions
Monitor

Ultra-Wide-Swath Carbon-Pollution
Synergistic Monitor

Infrared & Visible Channels \

Observed species: CO,, CH,, NO,, SIF
Resolution: 2 km /4 km

Retrieval precision: XCO2 better than 1 ppm,
XCH4 better than 8 ppb

Swath width: 50 km
Resolution: 0.5 km
Observed species: CO,, CH,, NO,

Cloud and Aerosol Monitor

Swath width: 3000 km
Resolution: 2 km
Observed species: clouds, aerosols
(AOD, particle size distribution, SSA,
attering phase function)

Onboard Processing Payload

Configuration: FPGA + CPU;
Processing algorithms: supports on-orbit
CO, and CHj retrieval

the Ultra-wide-field Carbon
Pollution collaborative
monitoring Instrument (NIR
bands) (UCPI-NIR)

The satellite platform
compartment (upper
compartment) : The structure
adopts a plate design

reinforced with a framework
the Cloud Aerosol

Polarization Imager (CAPI) Satellite Payload Electronics

Box
the Ultra-wide-field Carbon

Pollution collaborative
monitoring Instrument (VIS
bands) (UCPI-VIS)

Attitude and Orbit Control
System, AOCS) : Flywheels

the Hotspot Greenhouse gas Housekeeping Computer

Emission Tracker (HGET) Telemetry and Control Ground

Solid-State Power Amplifier

Satellite Multiplexer Modulator
Satellite Phased Array Antenna
the Onboard intelligent v
greenhouse emission Hotspot
Extraction and Distribution
Instrument (OHEDI)

The satellite platform
compartment (lower
compartment) : The structure
uses an external load-bearing

Power Control Unit (PCU) cylinder

* The satellite has entered the flight-model
development phase.

* Key technologies have been achieved, including
SWIR detectors, ultra-wide-field optics, high-
resolution hotspot monitoring, and MEO
radiation-hardening.

* The platform flight-model units have been
completed, payload integration is underway, and
the factory review is expected in October 2026.

Yinetal., 2026



I‘ TanSat orbit

Orbit type: Critically Inclined, Sun Synchronous

Parameters Value

Perigee altitude ~522km

Observation
. (~115min)

Apogee altitude ~7840km

116.565° <( )
Latitude at Apogee 35°N P
Argument of Perigee 210°
Revisit Period 1 day



I‘ Band design of TanSat-2 uwhigo

Technical Technical specifications

parameters BEE:ERCE Band 2 Band 3 Band 4

B Achieving ultra-wide swath,
hyperspectral, and high-precision

Band 0.A Weak-CO; CH4 Strong-CO; detection has always been an
Central international challenge in the field of
wavelength [N/ 161 1.65 206 optical remote sensing. This project
(um) features a spectral resolution of 0.04-
Spectral 0.13 nm, a spatial resolution of 2 km/4
resolution 0.04 0.13 0.13 0.13 km, and a swath width exceeding 1000
(nm) km per single field of view, amaing at
500 400 400 400 the internation level.

Wavelength
calibration

accurac
Absolute
calibration

accurac
Spational
resolution

field of view
angle

Better than AA/10

4%

4km/2km@Spogee 7443km

10°

The spectral calibration accuracy
reaches the picometer level. The
project aims to establish a multi-
element highly consistent calibration
reference system.



I‘ TanSat-2 observaiton simulator

&=
45°N

TanSat-2 observaiton simulator

Latitude
o

* Footprint geolocation
* Arosol and cloud impact | l . 5

Longitude

e XCO2 and SIF meaurments
* Orbit characters adjust

e solar zenith and azimuth

* Noise and bias simulation

: (b) SIF measuremenlt coverage for 5 days :

e

Latitude
o

1 1 1
180°W 90°W 0° 90°E 180°E
Longitude



I‘ The capablity of regional bias correction

Flux bias corrected after assimilation

Fitting quality: measurment filed

90°N (a) Aprior - True (NPP) i )
0.1 0.05
% % oo : (a) Aprior - True (XCOp) 15 a0 (b Posterir - True (XCO,) s
2 0 2 0 P
L s 1 1
45°N
-0.1 0.05 05 05
$ -
F 4 0 B 0° 0
S 0.2 90°S 0.1 K] k]
180°W 90°W 0° 90°E 180°E 180°W 90°W 0° 90°E 180°E
Longitude 05 o8
45°S
90°N (c) Aprior - True (FF) 02 0.2 § h
o - : 15 90°S 5
180°W 90°W 0 90°E 180°E
0.1 0.1 Longitude
(o] (]
3 E
'L":B 9 § 9 02 90N 02
0.15 0.15
0.1 -0.1 E
0.1 45°N 01
0.2 0.2 2 9.05 8 0.05
2 0 2 o 0
Longitude s L]
0.05 -0.05
90N, (e) Aprior - True (Total flux) 64 o i ol ] ) 5
— ~e- —— o
F S ,o | FReaS0S T -0.15 _F,"HLM 015
| " . &% 3 N -
45°N > Wy 0.05 0.05 02 90°S 02
& 180°W s0°W o 90°E 180°E
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© & °
2 o - Nty 0 2 0
3 0 e’ . Biased i
| | _ N iased a prior
90°S M 0.1 -0.1
180°W 90°W 0° 90°E 180°E
Longitude Longitude

Biased a prior The truth observation — Biased a prior —— optimize a prior
Yang et al., 2025




I‘ Error reduction over interesting regions

90°N . (a) NPP unoenaimy reduction (%) . 100
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