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Why Green line FPI measurements are difficult to 
interpret in regard to any science?	


•  The green line 557.7 emission  of [O] is the strongest 
atomic nightglow emission so why is it so rarely used? Very 
few publications but one just recently appeared in Annales 
Geophysique	


•  So, a detailed explanation is in order.	

•  Short-answer: results may be of high quality (small error 

bars) but completely impossible to interpret due to strong 
shear in horizontal winds existing within the OI volume 
emission profile 	


•  These high-speed winds are averaged out by the sampling of 
the MLT dynamics by the line-of-sight integration through 
the 557.7 nm nightglow layer.	




Results such as those by Yuan et al. [2013] suggest 
rather weak winds for the MLT region:	

                     Is this really the case?	
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  But this is not so!	  

Ignores the results regarding horizontal wind shear obtained by chemical 
releases and STARFIRE/Mauri observations.	


Zonal winds observed by the Starfire resonance lidar 
and by analysis of the TMA chemical release trail	




Meridional wind comparison	




Individual WINDI profiles in the 5° latitude interval 
centered at 20 N for March 26, 1993: (left) meridional and 
(right) zonal winds;	

 Also shown is the volume emission profile for the 557 
emissions (solid, day; dashed, night);  from McLandress et 
al. (1996)	


Vol. emission	

observed by	

WINDII	




Recent limb-scanning measurements suggest that the green 
line profiles peak at 90 to 95 km rather than the nominal 
97-98 km generally accepted as the peak atitude.	




Examples of 
chemical release 
profiles of u and v.  	

	

Also shown is a 
model profile of 
the volume 
emission profile for 
the OI 557.7 nm 
emission	




The modeling plan is to simulate FPI green line 
winds using chemical release profiles of MLT winds 

and do a weighted average of the u and v winds 
within the volume emission profile.	


Eg630923-2215-1.vel   Profile # 19

-200 -100 0 100 200
80

90

100

110

120
Eg630923-2215-2.vel   Profile # 20

-200 -100 0 100 200
80

90

100

110

120
Eg710517-2002-1.vel   Profile # 21

-200 -100 0 100 200
80

90

100

110

120

Eg621015-0515-1.vel   Profile # 22

-200 -100 0 100 200
80

90

100

110

120
Eg630925-2237-1.vel   Profile # 23

-200 -100 0 100 200
80

90

100

110

120
Eg710517-2002-2.vel   Profile # 24

-200 -100 0 100 200
80

90

100

110

120

Eg621016-0515-1.vel   Profile # 25

-200 -100 0 100 200
80

90

100

110

120
Eg631001-0447-1.vel   Profile # 26

-200 -100 0 100 200
80

90

100

110

120
Eg710517-2205-1.vel   Profile # 27

-200 -100 0 100 200
80

90

100

110

120

Eg721031-1732-1.vel   Profile # 46

-200 -100 0 100 200
80

90

100

110

120
Eg621203-2245-1.vel   Profile # 47

-200 -100 0 100 200
80

90

100

110

120
Eg651118-0534-2.vel   Profile # 48

-200 -100 0 100 200
80

90

100

110

120

Eg721031-1751-1.vel   Profile # 49

-200 -100 0 100 200
80

90

100

110

120
Eg621206-0421-1.vel   Profile # 50

-200 -100 0 100 200
80

90

100

110

120
Fr630521-0254-1.vel   Profile # 51

-200 -100 0 100 200
80

90

100

110

120

Ha650617-1947-1.vel   Profile # 52

-200 -100 0 100 200
80

90

100

110

120
Ha660611-2257-1.vel   Profile # 53

-200 -100 0 100 200
80

90

100

110

120
Ha650617-2145-1.vel   Profile # 54

-200 -100 0 100 200
80

90

100

110

120



Shown here are the u and 
v winds averaged over the 
557 nm model emission 
profile	




 Summary plot, u winds - mid latitudes
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Summary plot, v winds - mid latitudes
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Green line averaged speeds 
are higher than the 
minimum speed within the 
green line volume emission 
profile.	




Green line averaged 
speeds are lower than 
the maximum speed 
within the green line 
volume emission profile.	

	  



These results illustrate that the 
FPI green line speed is always 
much less than the maximum 
speed or considerably  greater 
than the minimum speed.	




 Summary plot, u winds - mid latitudes
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Summary plot, v winds - mid latitudes
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Conclusion: 	

	

Use of the FPI to observe 
MLT winds ignores the 
reality that there is always a 
region of turbulent shear 
within the O 557.7 nm 
vertical profile.	

	

Thus, the observed FPI 
winds give little insight 
regarding the behavior of 
MLT dynamics.	




These authors explained the 	

observed difference between 
the MU meteor radar winds 
and FPI winds to be the result 
of a vertical shift of the green 
line layer height caused by a 6 
hr gravity wave.	

	

A better explanation is that the 
green line winds are smaller 
due to the nature of the 
vertical sampling of the MLT 
winds represented by the 
vertical height range of 557.7 
emission profile.	


Example of how the use of green line winds leads to 
the wrong conclusion	



