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The DQ-1 mission (2022-)
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ACDL major development goal for DQ-1(Daqi-1) satellite

ACDL

Measure XCO2 and aerosol profiles from the same space Lidar .

XCO2 accuracy→1ppm

Orbit altitude: 705 km;
Incline angle : 98.2°;
Ascending time: 13:30 PM.
Launch time: April 16, 2022 

Mission of ACDL development



The decetion of DQ-1 ACDL

Introduction

⚫ 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 ⚫ Validated with the TCCON, the RMSE is 0.95 ppm.

Validation



Observation over global and local emssions

⚫ The DQ-1 captures critical diurnal variations in the carbon cycle, distinguishing between daytime 
photosynthetic uptake and nighttime ecosystem respiration.

Global measurement: day and night Local measuremnt
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DQ-2 mission (2026-)
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FY3-H meteorological satellite (2025-)



FY3: Greenhouse-Gases Absorption Spectrometer-2

⚫ Same instrument 

(GAS-II) onboard 

FY3H and DQ-

2( The difference is 

due to the orbital 

altitude, gray 

shadow is FY3H）
Black grid is DQ-2)

One onboard FY-3H，launched on 27th Sept. 2025

Another onboard DQ-2，launched on 17th April 2026



System Design for GAS

Technical 
parameters

Technical specifications

Band 1 Band 2 Band 3 Band 4
Central 

wavelength
0.76μm 1.61μm 2.06μm 2.3μm

Spectral band 
width

≥15nm ≥30nm ≥40nm ≥50nm

Spectral resolution 0.04nm 0.07nm 0.09nm 0.1nm
Spational
resolution

≤3km

Swath
100km@834km，

(field of view angle :7°)
Wavelength 
calibration 
accuracy

Better than Δλ/10

ILS measurement
accuracy

1%

Absolute 
calibration 
accuracy

5%

The characteristics of GAS :

◼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.

◼Observation Capability: 2.3 μm spectral band

added for CH₄ monitoring. High spectral resolution 

with spectral sampling rate better than 3.

◼To effectively improve the data inversion accuracy, 

the polarization sensitivity is less than 2%, and a 

depolarizer has been added.

➢ GAS (Greenhouse-Gases Absorption Spectrometer-2)  with large swath
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Preliminary results from GAS-II/FY3H

GAS-II onboard FY3H spectrum Primary Result

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

Cal/Val

L1:1  Onboard calibration

2 Vicarious calibration   

(Bebi-Dunhuang)

L2: 1 TCCON for validation

2  AireCore for validation

3 Groundbased Lidar for  

validation

4 Inter-validation with 

DQ-1/DQ-2 Lidar  
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TanSat-2 next generation GHG satellite mission



Satellite design

Yin et al., 2026

• 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.



TanSat orbit

Parameters Value

Perigee altitude ~522km

Apogee altitude ~7840km

Inclination 116.565°

Latitude at Apogee 35°N

Argument of Perigee 210°

Revisit Period 1 day

Umbra

(~27.8min)

Observation
(~115min)

Orbit type：Critically Inclined, Sun Synchronous



Band design of TanSat-2 uwhigo 

Technical 
parameters

Technical specifications

Band 1 Band 2 Band 3 Band 4

Band O2A Weak-CO2 CH4 Strong-CO2

Central 
wavelength 

(μm)
0.76 1.61 1.65 2.06

Spectral 
resolution

(nm)
0.04 0.13 0.13 0.13

SNR 500 400 400 400

Wavelength 
calibration 
accuracy

Better than Δλ/10

Absolute 
calibration 
accuracy

4%

Spational
resolution

4km/2km@Spogee 7443km

field of view 
angle

10°

◼ Achieving ultra-wide swath, 

hyperspectral, and high-precision 

detection has always been an 

international challenge in the field of 

optical remote sensing. This project 

features a spectral resolution of 0.04-

0.13 nm, a spatial resolution of 2 km/4 

km, and a swath width exceeding 1000 

km per single field of view, amaing at 

the internation level.

◼ The spectral calibration accuracy 

reaches the picometer level. The 

project aims to establish a multi-

element highly consistent calibration 

reference system. 



TanSat-2 observaiton simulator

TanSat-2 observaiton simulator

• Footprint geolocation 
• Arosol and cloud impact
• XCO2 and SIF meaurments
• Orbit characters adjust
• solar zenith and azimuth
• Noise and bias simulation



The capablity of regional bias correction 

Flux bias corrected after assimilation

Fitting quality: measurment filed

Biased a prior

Biased a prior

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



Error reduction over interesting regions

Error reduction over interesting regions



Thank you!
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