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Development status and trends of atmospheric
trace gas remote sensing instruments
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Abstract; The development of atmospheric trace gas detection technology is elaborated. The design concepts,
working principles and apparatus functions, working modes, spectrum setting and the main technical indicators
of several kinds of advanced atmospheric trace gas remote sensing instruments are introduced in detail. Then,
the present situation of the atmospheric trace gas detection apparatus on remote sensing satellite in China is
discussed, and the working models, spectral set and other technical indicators for two typical remote sensing
instruments are given. Finally, the future development direction of spaceborne atmosphere trace gas detection
instrument is pointed out, which involves the improvements of the spectral resolution, spatial resolution sense-
tivity and calibration accuracy of the instrument and the development of active remote sensing technology.
These provide a reference for the development of our country’s satellite atmospheric trace gas detection appara-
tus.
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2.1 SCIAMACHY
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Fig. 1  Structure diagram of SCIAMACHY
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Tab.1 Main technical indexes of SCIAMACHY

Project SCIAMACHY
Spectral range/nm 240 -2 380
Wavelength accuracy/nm +0.01
Observation mode Nadir, Limb, Occulting
Spectral resolution/nm 0.22-1.4

3 x120( Limb, Occulting) ,

Spatial resolution/km
30 x 60 ( Nadir)
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Tab.2 Main technical indexes of GOME

Project GOME
Spectral range/nm 240 ~790
Wavelength accuracy/nm +0.02
Observation mode Nadir
Spectral resolution/nm 0.22~0.4

32 x 32 ( Nadir)

Spatial resolution/nm
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Fig.3 Optical path diagram of OMI
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Tab.3 Main technical indexes of OMI

Project

OMI

Observation mode
Target detection

Field of view

Nadir

Total ozone, profile; NO, HCHO ,BrO ,0CIO SO, ( Total )
114°(level 2 600 km) ; 13 km x24 km, 13 km x48 km

Vertical distribution:270 =310 nm x 0. 63 nm; Total ozone ;310 —365 nm X 0.42 nm;

Channels x spectral resolution

Global coverage time

Other ingredients ;365 — 500 nm x 0. 63 nm

One day
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Tab.4 Center wavelength and

bandwidth of TOU channels

Channel Center wavelength/nm Bandwidth/nm
1 308.68 £0. 15
2 312.59 £0.15
3 317.61 +0. 15
4 322.40 0. 15 1.0+0.3, ~0.0
5 331.31 +£0.15
6 360.11 +0.25
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Tab.5 Main technical indexes of TOU

Parameter Performance indicator
Sensitivity <0.0014 pW/cm’ -srenm(S/N=1)
Scan range 31 sampling points
Line scan time/s 8.16

o Brightness, irradiance 2% ;
Calibration accuracy
Spectrum 0. 03 nm

Quantization levels/bit 12
Stray light <107
Nadir ground resolution/km ~50
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Fig.4 Optical path diagram of TOU
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Tab.6 Main technical indexes of EMI

Performance indicator
240 - 315 nm, 311 —403;

401 -550, 545 -710
0.3-0.5

Parameter

Scan range/nm

Spectral resolution/nm
Radiation calibration Absolute accuracy 5,
Relative accuracy 3

precision/ %

Spectral calibration

Be better than 0. 05

accuracy/nm
Work mode Nadir sweeping, calibration model
Total field of view/(°) 114 ( Cross track)
Spatial resolution/km 48 x 13
Quantization levels/bits 14
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Fig.5 Optical path diagram of EMI
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