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Text S1. Solutions of Bayesian Inversion

y=KI'+¢ (S1)
Where y is the observed minus background mixing ratios, the columns of K correspond to
the simulated mixing ratios for each of the source types being optimized, and 7" consists

of the a posteriori scale factors for the 7 source types.

I, is the scaling factor for dirA;

I', is the scaling factor for indA;
I', is the scaling factor for waste;
I', is the scaling factor for industry;
I', is the scaling factor for energy;
I's is the scaling factor for natsoil;

I', is the scaling factor for BB.

Since the Bayesian inversion is conducted each month for each inversion, there are
24x30=720 hourly observed and simulated mixing ratios. The dimension of the matrix K
is 720x7 .The cost function J(I') used to determine T"is Equation 2. The maximum a

posteriori (MAP) solution of 7" is to minimize the cost function J(I), S, is the

observational error covariance matrix, the matrix equals o, - I , where | is the identity

matrix. We are assuming the observational error (o, ) is constructed and calculated via

quadrative, o, = \/amz +o, +0,, +0," , where o, is the measurement error, o, is

the error from particles, o, is the error from simulated mixing height, o, is the error

from background mixing ratios , in a unit of ppb. For simplicity, these individual errors

are independent.

S, is the a priori error covariance matrix, it’s a diagonal matrix. Along the diagonal, the

percentage uncertainty is given corresponding to the a priori uncertainty of each source

type.



