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Outline 

• GaoFen-5 mission 
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Payloads onboard 

• GHG Retrieval Method 

Aerosol Scattering 

Cloud detect 

Optimal Estimate 



Part1:GaoFen Mission 

Space-based 

High-altitude 

Flight 

  High-resolution earth observing system, an important component of China 

sustainable development plan of science and technology from 2006 to 2020. 



Space-based: GaoFen series 

GaoFen-1 GaoFen-2 GaoFen-3 GaoFen-4 

Launch: 2013.4； 

Polar Orbit； 

Resolution: 8m/2m 

Bandpass:0.45~0.89 

Swath: 60km 

Revisit: 4days 

 

Launch: 2014.8； 

Polar Orbit； 

Resolution: 4m/2m 

Bandpass:0.45~0.89 

Swath: 45km 

Revisit: 5days 

 

Launch: 2016.8； 

Polar Orbit； 

Synthetic Aperture 

Radar (SAR); 

Spatial resolution: 

1m 

C Band: 4~6GHz 

 

Launch: 2015.12； 

Geostationary Orbit； 

Spatial resolution: 

 VIS-NIR: 50m 

 MNIR:   400m 

Swath: 400km 

Sample interval: 20s 

 



GMI EMI 

AIUS 

VIMS 

DPC 

AHSI 

GaoFen-5 to be launched in early May 



GMI: main parameters 



GMI observing strategy 

Calibration 

Dark target 

             Light Trap 

Bright target 

             Solar irradiance 

Nadir model Glint model 



GMI data acquire and process 

XCO2/CH4 

光谱图 
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SHS：Spatial heterodyne spectroscopy.  
(J.Harlander., et.al, 1992) 

Spectrum 



GMI: ground calibration 
Spectral calibration 

Radiance calibration  
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correction of nonlinearity and inhomogeneity 

Spectral resolution test 

Full Width at Half Maximum 
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GMI: simulation and ground test 



DPC: main parameters 



Mechanical part 

Testing of electrical interface Environment simulation and test 

DPC design 

Lens 
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The comparison results with CE318: Polarization difference <2%, Radiance difference average< 5%. 

 

DPC: field experiment 

1(a) Experiment site  

(1b)Original image 

(2a)Sky polarization of  670nm  

(2b) Polarization difference with CE318 

(3a) Sky radiance of 670nm 

(3b) Radiance difference with CE318 



DPC vs POLDER-3 



DPC: Proposed L2 products 



Part2: Retrieval Method 

—— Houweling et al.（2005） 

Correlation between CO2 retrieval and 
Aerosol Index (AI)  

Frequent air pollution events with high 
aerosol optical depth. 

SCIAMACHY XCO2 

TOMS AI 

Challenge：How to account for aerosol scattering？ 



 PPDF: using 4 factors to modify the RTM (Brill.,et al,2007)： 
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Photon path-length Probability Density Function 



How to apply to GHGs band？ 

applied directly to CO2 band： Synchronous retrieval： 

Oxygen-A band CO2 band 



O2-A Band 

2.0μm Band 

Cloud detect 
Step 1: using O2-A Band to judge if scattering exist ? 

Step2:  if Step 1 yes, determine aerosol or cloud based on the spectral 

characteristic of both O2-A Band and 2.0 um Band 



Optimal Estimation Algorithm 

Observation Y, 

 )(XFY min)()(  XFYXJ

iteration（ Rodgers,2000 ），expressed as： 

Cost function： 

To stabilize the iteration: 

Mingmin Zou et al., 2016 

 

 

 

modified damped newton method（MDNM） 

Mingmin Zou et al., 2016 



Comparing to GOSAT CO2 L2 product（2010） 

1~3月 4~6月 7~9月 10~12月 

Retrieval 

GOSAT L2 

Retrieval result 



Summary 

• GaoFen mission overview and introduction to 

GMI and DPC onboard GaoFen-5  

• PPDF-based method to account for aerosol 

scattering 

• Fast cloud screening method 

• GHG retrieval results from GOSAT L1 data 

 




