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Derive the error profile of the combined product: 
 
Step1: calculate the max and min of MLS retrieval profiles in all pressure levels. 
 
max (𝑋𝑋𝑀𝑀𝑀𝑀𝑀𝑀)  =  𝑋𝑋𝑀𝑀𝑀𝑀𝑀𝑀 + 𝜀𝜀𝑀𝑀𝑀𝑀𝑀𝑀, 
min (𝑋𝑋𝑀𝑀𝑀𝑀𝑀𝑀)  =  𝑋𝑋𝑀𝑀𝑀𝑀𝑀𝑀 − 𝜀𝜀𝑀𝑀𝑀𝑀𝑀𝑀, 
       
max (𝑙𝑙𝑙𝑙(𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇))  =  𝑙𝑙𝑙𝑙(𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇) + 𝑙𝑙𝑙𝑙(𝜀𝜀𝑇𝑇𝑇𝑇𝑇𝑇), 
max (𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇) = 𝑒𝑒𝑙𝑙𝑙𝑙(𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇)+𝑙𝑙𝑙𝑙(𝜀𝜀𝑇𝑇𝑇𝑇𝑇𝑇), 
min (𝑙𝑙𝑙𝑙(𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇))  =  𝑙𝑙𝑙𝑙(𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇)− 𝑙𝑙𝑙𝑙(𝜀𝜀𝑇𝑇𝑇𝑇𝑇𝑇), 
min (𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇) = 𝑒𝑒𝑙𝑙𝑙𝑙(𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇)−𝑙𝑙𝑙𝑙(𝜀𝜀𝑇𝑇𝑇𝑇𝑇𝑇), 
 
where 𝑋𝑋 is retrieval profille, 𝜀𝜀 is the error profile of the 𝑋𝑋 (“O3Precision” in MLS and 
TES files), max and min are upper limit and lower limit of the variable, respectively. 
 
Step2: calculate the maximum and minimum values for error profiles of the combined 
profiles by substituting the max and min of error profiles of MLS and TES retrievals into 
the combination algorithm derived in this study. 
 
max (𝑋𝑋𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) = 𝐹𝐹(max (𝑋𝑋𝑀𝑀𝑀𝑀𝑀𝑀), max (𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇)), 
min (𝑋𝑋𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) = 𝐹𝐹(min (𝑋𝑋𝑀𝑀𝑀𝑀𝑀𝑀), min (𝑋𝑋𝑇𝑇𝑇𝑇𝑇𝑇)), 
 
where 𝐹𝐹 is the combination algorithm. 


