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Abstract: Based on the Tianjin extended period Air Quality Numerical forecasting system (CFS/WRF-Chem), this study introduced
Nudging technology to restrict the model integration process, and conducted sensitivity experiments by Grid Nudging and Spectral
Nudging. Through the optimization scheme experiments of parameters such as Nudging wave number, Nudging time and Nudging
variables, the improvement applicability of Nudging technology in the extended period PM, s numerical prediction to effectively
enhance the accuracy of air quality trend prediction for 10~45 days in autumn and winter in Tianjin. The results showed that:
Compared to the extend period numerical model prediction without Nudging technology, no matter the Grid Nudging or Spectral
Nudging, prediction improved after using Nudging technology. The correlation coefficient between daily prediction and observed
PM, 5 concentration increased from 0.1without Nudging technology to 0.35 by Grid Nudging and 0.43 by Spectral Nudging, and the
prediction accuracy of PM, 5 grade increased from 33% to 47% and 44%, respectively. Compared to the selection of Grid Nudging
and Spectral Nudging scheme, the optimal configuration of parameters such as Nudging wave number, Nudging time and Nudging
variables, was more critical to the application of Nudging technology. In Grid Nudging, the best prediction was the experiment by
Nudging coefficient was 5x107, Nudging time was 6h, and Nudging variable was 6-g-uv. In Spectral Nudging, the best prediction is
the experiment by Nudging wave number was 1, truncated wavelength was 1800km, and Nudging variable was 6-g-uv. Even using
Nudging technology, there are still great uncertainties in the extended period daily PM, s concentration prediction, which is more
suitable for trend prediction (increase or decrease). According to the analysis of the PM, 5 concentration trend between pentads, the
prediction accuracy was 50% without Nudging technology, and increased to 75% by Grid Nudging, and 88% by Spectral Nudging.
Spectral Nudging provided a slightly better prediction, which could effectively support the extended period PM, 5 trend prediction by
pentad resolution.
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Table 1 Parameter setting and statistical indexes of different

sensitivity simulations based on Gird Nudging

LG IEIN

IR SRR ki MHXRE Zs TP
J%(h)
34 3x10* 1 6-g-uv 0.32 0.83
R4 1x10™ 3 6-g—uv 0.29 0.8
RHs5  5x107 6 6-g—uv 0.35 0.8
R¥25  2.5x10° 12 6-g—uv 0.32 0.67
15 1.7x10° 24 6-g—uv 0.29 0.57
A 0 5x107° 6 0 0.29 0.8
A g 5%107° 6 q 0.25 0.8
hav  5x107 6 uv 0.34 0.8
G- 5x107 6 6-q 0.29 0.8
g g-uv - 5%107° 6 O-uv 0.34 0.8
B g-uv  5%107° 6 g-uv 0.34 0.67
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Table 2 Parameter setting and statistical indexes of different

sensitivity simulations based on Spectral Nudging

R fkéﬁz& T K (k) f&ﬁm fra )t ‘zS
e # A R W
W0 0 - 6-ph-uv  0.29 0.57
WH 1 1 1800 O-ph-uv 043 0.67
W2 2 900 6-ph-uv  0.22 0.67

W3 3 600 O-ph-uv 037 1
W4 4 300 6-ph-uv  0.28 0.57
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