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AQ Applications http://fireaq.uiowa.edu for weekly briefing of FireAQ this summer 

useful

SD

WA MT

OR

MT

http://fireaq.uiowa.edu/


FILDA2 MCE

SD

WA
MT

OR

SD

WA MT

OR

SD

WA MT

OR

OR SD

WA MT



16 March 2023



• https://asdc.larc.nasa.gov/
project/DSCOVR/DSCOVR
_EPIC_L2_AOCH_01

Level-2 data product:

DSCOVR_EPIC_AOCH_01 
data production in 
ASDC/LaRC.

Thanks to Marshall Sutton 
and EPIC project team in 
GSFC to make the RTO 
happen. 

https://asdc.larc.nasa.gov/project/DSCOVR/DSCOVR_EPIC_L2_AOCH_01


Retrieval algorithm comparison
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CALIOP, Aerosol Extinction Weighted 
Height :

EPIC & TROPOMI, Aerosol 
Optical Central Height (AOCH)

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 =
∑𝑖𝑖=1𝑛𝑛 𝛽𝛽𝑒𝑒𝑒𝑒𝑒𝑒,𝑖𝑖∆𝑍𝑍𝑖𝑖𝑍𝑍𝑖𝑖
∑𝑖𝑖=1𝑛𝑛 𝛽𝛽𝑒𝑒𝑒𝑒𝑒𝑒,𝑖𝑖∆𝑍𝑍𝑖𝑖

𝑍𝑍𝑖𝑖: altitude, ∆𝑍𝑍𝑖𝑖:layer of thickness of vertical layer 
i,
𝛽𝛽𝑒𝑒𝑒𝑒𝑒𝑒,𝑖𝑖: extinction coefficient (km -1) at vertical level i

𝐴𝐴 same as in the definition in the 
algorithm

𝛽𝛽𝐶𝐶𝐶𝐶𝐶𝐶𝐴𝐴 : extinction coefficient of peak 
height

GEMS, Aerosol Effective Height 
(AEH) V2.0

∫0
𝐶𝐶𝐴𝐴𝐴𝐴𝛽𝛽(𝑧𝑧)𝑑𝑑𝑧𝑧

∫0
𝑇𝑇𝐶𝐶𝐶𝐶𝛽𝛽(𝑧𝑧)𝑑𝑑𝑧𝑧

= 1 − 𝑒𝑒−1

𝛽𝛽𝐶𝐶𝐴𝐴𝐴𝐴 : extinction coefficient of the e-
folding height

Quasi-Gaussian distribution

𝛽𝛽(𝑧𝑧) =
)ex p( − 𝜎𝜎𝐴𝐴 𝑧𝑧 − H

1 + ex p( − 𝜎𝜎𝐴𝐴|𝑧𝑧 − H|) 2
𝜂𝜂: half width (1 km), 𝜎𝜎 = ln(3 + 8)/𝜂𝜂

ALH retrieval 
algorithms

Used 
channels 

(nm)
Aerosol model Aerosol type Retrieved 

parameters
Spatial 

resolution Profile assumption

GEMS-AEH 477 (O2-O2)
Fixed aerosol model for 

three aerosol types (same 
with GEMS AOD retrieval)

Dust, smoke, 
non-absorbing

• AOD @ 354nm, 443 
nm, 500 nm (from 

AERAOD)
• Aerosol effective height

3.5 × 8 km
[ (1-exp-1) ×𝜏𝜏 ] on Quasi-
Gaussian distribution with

1 km half-width

EPIC-AOCH
688/680 (O2 B)
764/780 (O2 A)

AOD-dependent smoke 
model (dust) from 

AERONET climatology

Dust, smoke 
(UVAI > 1.5 or 1)

• AOD @ 680 nm
• Aerosol optical central 

height

30 × 30 km Peak height on Quasi-
Gaussian distribution with

1 km half-width
TROPOMI-

AOCH O2AB 0.05° × 0.05°
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Comparisons of height definition

 EPIC (TROPOMI) and CALIOP AOCH converge (are the same) for AOCH at ~ 4 km and above.
 GEMS AEH show height dependent positive bias compared to CALIOP AOCH. This bias becomes

constant (0.3 km) for height beyond ~ 3 km.
 For further analysis, we converted into same definition for apple-to-apple comparison.



－PCA is used to extract the major vertical variation modes (EOFs) of 
the aerosol profile shapes from CALIOP.

－Decouple the AOD and shape of aerosol profile, i.e., 𝒙𝒙 =
𝜏𝜏0,𝑤𝑤1,𝑤𝑤2,𝑤𝑤3
– Normalize the CALIOP aerosol profiles by AOD before PCA

𝛽𝛽ext 𝑧𝑧 = 𝜏𝜏0(�
𝑖𝑖=1

𝑛𝑛

𝑤𝑤𝑖𝑖𝐸𝐸𝑖𝑖 𝑧𝑧 + 𝛽𝛽ext′ 𝑧𝑧 )

�
0

TOA
�
𝑖𝑖=1

𝑛𝑛

𝑤𝑤𝑖𝑖𝐸𝐸𝑖𝑖 𝑧𝑧 + 𝛽𝛽ext′ 𝑧𝑧 𝑑𝑑𝑧𝑧 = 1

• Ei is EOF (eigenvector);

• wi is weighting coefficient of EOF;

• 𝛽𝛽ext′ 𝑧𝑧 is mean of normalized aerosol extinction 
profiles;

• 𝜏𝜏0 is column AOD

Theoretical basis of retrieving aerosol profile with PCA 
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Retrieve only 2 EOF weights: vertical aggregation

First 2 EOFs explain ~82% of total variability in the vertical.

It is feasible to retrieve the Saharan 
dust profiles using PCA technique.

Each CALIOP aerosol extinction profile is normalized and aggregated to 600 m vertical resolution.

10


	Aerosol optical centroid height product: applications & progress
	Our 15-year journey of passive sensing of aerosol layer height �
	AQ Applications
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Theoretical basis of retrieving aerosol profile with PCA 
	Retrieve only 2 EOF weights: vertical aggregation

