
Input:
Lat/Lon; SO2 SCD; RMS; 
OMI geometry;
O3, Scene reflectivity*

Input:
Monthly mean SO2
SCD/RMS ratio (𝑆𝑅𝑅!) 
based on pixel Lat/Lon

Input:
Monthly mean (𝑆𝑅𝑅) and 
standard deviation (𝜎"##) 
of SRR for latitude bands

*Data from the entire day

Processing: 
Classify pixels into groups: 
“clean”, ”polluted”, “in-
between”, and ”high SRR”.  
See (b) for details.

Processing: 
SO2 analysis using 
pretrained Neural 
Networks (NN1). See (c) 
for details.

“Clean ”

“In-between”

“Polluted ”

“High SRR ”

Processing: 
Using half of the pixels to 
train a Neural Network 
(NN2)* for SO2 analysis 
for all ”polluted” pixels. 

*Similar setup as NN1

Processing: 
Retain the original SO2 
SCDs for “high SRR” 
pixels. 

Processing: 
Merge analyzed SO2
SCDs.

Output:
Analyzed SO2
SCDs for the 
entire day.

(a)

(b) (c)

Input :
Pixel-
specifc
𝑆𝑅𝑅$;
𝑆𝑅𝑅!;
Latitude;
𝑆𝑅𝑅;
𝜎"##.

60-90S, 60-90N

30-60S, 30-60N

0-30S, 0-30N

𝑆𝑅𝑅! ≤ 3

𝑆𝑅𝑅! ≥ 5

3 < 𝑆𝑅𝑅! < 5

𝑆𝑅𝑅! ≤ 3

𝑆𝑅𝑅! ≥ 5

3 < 𝑆𝑅𝑅! < 5

𝑆𝑅𝑅! ≤ 3

𝑆𝑅𝑅! ≥ 5

3 < 𝑆𝑅𝑅! < 5

a1 = 3.35; a2 = 1.85 

a1, a2 interpolated 
based on 𝑆𝑅𝑅!

a1 = 1.85; a2 = 1.25 

a1 = 3.10; a2 = 1.60 

a1 = 1.60; a2 = 1.10 

a1 = 2.35; a2 = 1.35 

a1 = 1.35; a2 = 0.85 

a1, a2 interpolated 
based on 𝑆𝑅𝑅!

a1, a2 interpolated 
based on 𝑆𝑅𝑅!

Pixel Classification

“Clean”:
𝑆𝑅𝑅$ < 𝑆𝑅𝑅 + a2𝜎"##

“Polluted”:
𝑆𝑅𝑅$ > 𝑆𝑅𝑅 + a1𝜎"##

“High SRR”:
𝑆𝑅𝑅$ > 300

Input* :
Pixel-specifc 𝑆𝑅𝑅$;
𝑆𝑅𝑅!;
OMI geometry;
O3;
Scene reflectivity.

Training Target :
SCDtarget = 0 for 
“clean” pixels;
SCDtarget = original 
SCDs for 
“polluted” pixels.

*“Clean” and “polluted” 
pixels from given days.

Output:
Trained SCDs for 
all “clean”, 
“polluted” and “in-
between” pixels.  

Neural Network:
2 hidden layers, 
each with 14 nodes;
1 output layer with 1 
node. 

Note: for NN1 training, half of the “clean” and “polluted” pixels from 5 
days in each month are used. For NN2, half of the “polluted” pixels 
from each day are used in training.


