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Status and Development of China’s greenhouse gas monitoring satellite missions 

Mission GHG Gas Instrumnmet tech Feature

GF-5/GF-5 01 CO2, CH4 SHS, Imager Multiple-tech

DQ-1 CO2 Lidar Active

FY-3H CO2, CH4 Grating spectrometer 100 km swath

DQ-2 CO2, CH4 Lidar, Grating spectrometer Active & passive

TanSat-2 CO2, CH4 Grating spectrometer 3k swath & pollution

GF5-2018



GF-5 satellite mission

Greenhouse gas Monitoring Instruments (GMI-01/02) 

Spatial Heterodyne Spectroscopy

 No moving parts (Obtaining all optical 

difference path data simultaneously)；
 High spectral resolution (The structure is 

sitll compact);

 Suitable for arbitrary spectra band；
 High throughput.

n TMA optics and typical Offner spectrograph.

n Area array sensor and the Stirling cooler 

n In-orbit calibration: Solar diffuser, compare radiometer, LED light

No. Item Specifications

1 Spectral range 0.4μm~2.5μm

2
Spatial 

resolution
30m

3 Swath 60km

4
Spectral 

resolution
VNIR! 5nm"
SWIR! 10nm

5
Absolute 

radiometric 
calibration

<5#

6

Relative 
radiometric 
calibration

<3%

7
Spectral 

calibration
VNIR! 0.5nm"

SWIR! 1nm

10 Quantization 12bits

The SWIR sensor

TMA optics

AHSI: Advanced HyperSpectral Imager



DQ-1: Mission of ACDL, XCO2 accuracy->1ppm

ACDL
Measure XCO2 and 

aerosol profiles from 

the same space Lidar

4

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



FY3H: Greenhouse-Gases Absorption Spectrometer-2
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Background figure: Riebeek, Holli (16 June 2011). "The Carbon Cycle". Earth Observatory. NASA

MEO satellites option

advantages in global 

coverage and revisit 

period 

3 satellites in each orbit

Measuring: CO2, CH4, NO2, CO, SIF

Global measurement

Target measurement

LEO satellites option Multiple satellites

TanSat-2 mission total concept

• XCO2: 1 ppm precision

• XCH4: 8 ppb precision

GHG instruement

hot- spot tracer

Econtrol

electronic

A&C monitoring
batteries

data link

magnetic

propeller
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Outlooks

China has developed and will develop multiple satellite mission on GHG
measurement, Those data will contribute a lot to global stotakes, once
the data quality is good enough,

• The data exchange and application coordinately internationally
• welcome internatinal scicentist participate in more phase of China’s

future mission
• validation programe will be interested to involve internatinal scicentist
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