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Abstract 
A nanosatellite of Weathernews Inc. "WNI-SAT" in collaborative development with Axelspace, Chiba Univ. and 
Univ. of Tokyo is equipped with two remote-sensing instruments. A fiber-laser instrument in NIR regime is meant 
for monitoring atmospheric CO2 content. The mission is conducted together with ground-based laser detection 
systems. The other is an imager composed of a VIS and a NIR sensors, which will monitor sea ice coverage of the 
Arctic and other high latitude icy seas for supporting safe voyages of our customers' vessels. In this paper, we 
present this new idea of the atmospheric CO2 monitoring, including the current status of the laser system and the 
satellite developments. The launch of WNI-SAT is planned in later 2011.  
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Fig. 1 Schematic view of the CO2 monitoring mission 



600-800km WNI

CO2

Fig. 1  
 
 
3. CO2  

 
CO2 1.5-1.6um  

 
CO2 1570nm 40-60%

ON 1556nm
OFF 2 2

CO2 ON CO2 Fig. 2 
Fig. 3 ON 1570nm CO2 OFF 1550nm

 
 

 

 
 Fig. 2 Schematic image of the CO2 measurement 

 
 



 
 
 

 
Fig. 3 The target wavelength with CO2 absorption lines (top) and the reference wavelength (bottom) in 1.55um NIR regime 
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Tab. 1  

Wavelength 1570 nm (CO2), 1556 nm (reference) 
Pulse peak power 500 W (average < 1 W) 
Pulse width 100 ns  10 us 
PRF 100  10 kHz 
Duty cycle TBD 

Table 1 Beam specification 
 



 
Fig. 4 Schematic configuration of the laser system using an EDFA application 
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Fig. 5 Schematic configuration of the ground-based detection system 

 
 
6.  
 

EM
FM CEReS

DOAS 1.55um CO2

 

EM FM  


