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An Analysis on Effects of the Initial Condition and
Emission on PM,, Forecasting with Data Assimilation
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Abstract

Numerical air quality forecasting suffers from the large uncertainties of input data including emissions, boundary
conditions, earth surface properties. Data assimilation has been widely used in the field of weather forecasting as a
way to reduce the forecasting errors stemming from the uncertainties of input data. The present study aims at eval-
uating the effect of input data on the air quality forecasting results in Korea when data assimilation was invoked to
generate the initial concentrations. The forecasting time was set to 36 hour and the emissions and initial conditions
were chosen as tested input parameters. The air quality forecast model for Korea consisting of WRF and CMAQ
was implemented for the test and the chosen test period ranged from November 2™ to December 1% of 2014.
Halving the emission in China reduces the forecasted peak value of PM,, and SO, in Seoul as much as 30% and
35% respectively due to the transport from China for the no-data assimilation case. As data assimilation was
applied, halving the emissions in China has a negligible effect on air pollutant concentrations including PM,, and
SO, in Seoul. The emissions in Korea still maintain an effect on the forecasted air pollutant concentrations even
after the data assimilation is applied. These emission sensitivity tests along with the initial condition sensitivity
tests demonstrated that initial concentrations generated by data assimilation using field observation may minimize
propagation of errors due to emission uncertainties in China. And the initial concentrations in China is more impor-
tant than those in Korea for long-range transported air pollutants such as PM,, and SO,. And accurate estimation of
the emissions in Korea are still necessary for further improvement of air quality forecasting in Korea even after the
data assimilation is applied.
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Fig. 1. The nested grid system adopted for the air quality
forecast of the present study. The grid numbers in
the outer most domain were denoted in the corre-
sponding axis and dots were drawn every nine
grid point.
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Fig. 2. The effect of halving the emission in China on PM,, and SO, concentration in Seoul without data assimilation.

0.003 0.06
~8— Base case ~#— Base case
~8— Halving the emission in China 0.05 - —®— Halving the emission in China
g 0.002 0.04
s g
o £ 003
T «
S 2
= 0001 002
0.01
0.000 0 T
11/2 11/7 11/12 11/17 11/22 11/27 11/2 11/7 11/12 11/17 11/22 11/27

Fig. 3. The effect of halving the emission in China on HCHO and NO, concentration in Seoul without data assimilation.
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Fig. 4. The effect of halving the emission in China on PM,, and SO, concentration in Seoul with data assimilation.
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Fig. 5. The effect of halving the emission in Korea on PM,, and NO, concentration in Seoul with data assimilation.
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Fig. 6. The effect of halving the initial condition on PM,, and SO, concentration in Seoul with data assimilation.
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Fig. 8. The effect of halving the initial concentration on HCHO and NO, concentration in Seoul with data assimilation.
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