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Introduction

➢ The topography impact on the wind field is one of the direct causes of 

phenomena like path deflection, intensity reduction, and heavy 

precipitation. 

➢ Studies on the direct influence of topography, especially non-isolated 

continental topography, on the structure of tropical cyclone wind 

fields are relatively scarce.

➢ The study is determined to investigate the the relationships between 

the characteristics of surface wind field and topography based on the 

WRF simulation results of Super Typhoon Lekima (2019).

Methods and Materials

➢ Super typhoon Lekima (2019) is the strongest tropical cyclone 

landing in China in 2019.

➢ The simulation model used in our study is WRF 4.3.2. The simulation 

duration is 30 h from 0600 UTC to 1200 UTC on August 10 with the 

finest resolutions of 1 km (Fig.1).

➢ Barnes filter is a typical mesoscale filtering method proposed in the 

1960s by Barnes (Fig. 2).

➢ The statistical results indicate the smaller the scale of terrain disturbances and wind fields, the stronger their correlation.

➢ The statistical results showed that positive (negative) topographic disturbances always correspond to the disturbance airflow with the 

same (opposite) direction as the large-scale background field. In other words, the positive (negative) topographic disturbances have 

acceleration (deceleration) effects on the large-scale airflow (Fig. 3).

➢ The fitted relationship between topography and wind speed is affected by the large-scale airflow and characteristics of terrain 

disturbances. Whether the correlation is positive or negative is consistent with the direction of the large-scale background wind field. 

Moreover, the stronger the large-scale wind field, the smaller the scale of the terrain disturbance, the greater the disturbance wind speed 

caused by the terrain disturbance (Fig. 4).

➢ The acceleration and deceleration effects of terrain disturbances weaken with height below 3 km, reversing beyond this altitude compared 

to those near the surface, and have no significant impact on the large-scale wind field above 10 km (Fig. 5).

Results

Click here to insert your Abstract text. Type it in or copy and paste from your Word document or other source.

➢ The smaller the scale of terrain disturbances and wind fields, the stronger their correlation.

➢ The positive terrain disturbance has an acceleration effect on the large-scale horizontal wind field, and the negative disturbance has a 

deceleration effect.

➢ The acceleration and deceleration effect of terrain disturbances is affected by the direction and intensity of the large-scale background 

wind field, as well as the scale and value of terrain disturbances. 

Conclusions

Fig. 1. The tracks from the best track data and WRF simulation. Fig. 2. The response function of the Barnes filter.

Fig. 3. Conceptual graph of the wind field 

distribution related to the topographic disturbance.
Fig. 4. The fitted linear relationships between topographic disturbance and 10-m wind. Fig. 5. The vertical variation of the slopes of linear fitting relationships between 

terrain disturbance and wind
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