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Lidar’s	purpose	in	LASIC	

See	the	interac)ons	between	aerosols	and	clouds	
	
Focused	on	inver)ng	ex)nc)on	from	lidar	signal	to	see	smoke	
above	the	cloud	layer.	
	

	
	
	
	



Lidar	Retrieval	Method	

Raw	Signal	(counts/μs):	

NRB	Signal	(counts	km2/μs	μJ):	
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Lidar	Constant:	C	
Sfit = C

�
�M (z) + �A(z)

�
e�2(⌧M (z)+⌧A(z))

At	top	of	aerosol	layer			�A(z) ! 0

Reference	τA	from	Aeronet	Cimel	sunphotometer.	
C	can	then	be	used	to	find	τA	for	other	)mes.	
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Intensity NRB (Counts km2 / 7s7J)

C: 6.3e+05, R2: 0.93, aod: 0.11, 26-Jul-2016 14:34:31
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Intensity NRB (Counts km2 / 7s7J)

C: 3.3e+05, R2: 0.73, aod: 0.08, 26-Jul-2016 14:49:31
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Intensity NRB (Counts km2 / 7s7J)

C: 3.1e+04, R2: 0.64, aod: 0.08, 26-Jul-2016 17:45:54
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Intensity NRB (Counts km2 / 7s7J)

C: 4.6e+04, R2: 0.70, aod: 0.17, 10-Aug-2016 17:53:57
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Intensity NRB (Counts km2 / 7s7J)

C: 6.3e+05, R2: 0.63, aod: 0.15, 24-Aug-2016 18:18:04
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Intensity NRB (Counts km2 / 7s7J)

C: 8.1e+04, R2: 0.73, aod: 0.40, 25-Sep-2016 09:35:03
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12 Oct 2016
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Intensity NRB (Counts km2 / 7s7J)

C: 8.5e+04, R2: 0.69, aod: 0.11, 12-Oct-2016 12:29:43
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Fernald	Algorithm	

Recursive:	from	top	to	boWom	
	
Needs	τA		and	aerosol	top	height.	
	
Finds	par)cle	ex)nc)on,	
backscaWer	coefficient,	and	
backscaWer-ex)nc)on	ra)o.	

�P (n� 1) =
SNRB(n� 1) (n)

SNRB(n)

�(n)
+
�r

RP
[SNRB(n) + SNRB(n� 1) (n)]

� �M (n� 1)

NRB (Counts km2/7s7J)
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Par)cle	Ex)nc)on	



Quality	Issue	

Strongly	aWenua)ng	cloud	doesn’t	allow	percep)on	of	
smoke	in	free	troposphere	in	many	cases	



Machine	Learning:	Search	for	Aerosols	Above	Clouds	
Aerosols Above Clouds: Particle Extinction ( km-1)

Pixels
27 Aug 2016 19:00 to 19:59
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No Aerosols Above Clouds: Particle Extinction ( km-1)

Pixels
27 Aug 2016 19:00 to 19:59
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Aerosol	Frac)on	Above	Cloud	per	day	

UTC
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Aerosol	Top	



Max	Ex)nc)on	
Height	
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Max. Extinction Above Cloud (km-1)
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Ques)ons	
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Particle Backscatter ( km-1 sr-1)
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Particle Backscatter ( km-1 sr-1)
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