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Figure 1. Distribution of the 111 homogenized stations recording DMWS, and terrain over the 
Yangtze River Delta. Names of the four largest cities are also displayed in the map. The inset map 
shows the location of the Yangtze River Delta in China. The size of triangle represents the five 
urbanization rates at each station: VL (very low), L (low), M (moderate), H (high), and VH (very 
high). 
 



 

Figure 2. Variability of Daily Maximum Wind Speed (DMWS) anomaly from station observations 
(OBS) during 1990-2015 over the Yangtze River Delta. DMWS from 6 hourly NCEP-NCAR1 wind 
speed and hourly ERA5 wind speed are also displayed. Wind speed anomalies at each station and 
grid (in m s-1) are calculated as the deviation from the 1990–2015 mean, and the regional mean 
annual anomalies were then calculated as shown here. A solid line indicates the 11-year Gaussian 
low-pass filter. The magnitude (in m s -1 dec-1) and statistical significance (p-level) of the regional 
(Mann–Kendall’s tau-b non-parametric) trends were also displayed for each of the three data 
sources. 
 

 

 



 

 

Figure 3. Spatial distribution of annual Daily Maximum Wind Speed (DMWS) trends (in m s-1 dec-

1) from (a) station observations (OBS), (b) NCEP-NCAR1, and (c) and ERA5 for 1990-2015 over 
the Yangtze River Delta. Names of the three sub-regions are also displayed in the map. The black 
dot in the grid represents a statistically significant trend at p < 0.05. The legend in the upper right 
applies to all parts. Internal black lines are province boundaries 

 

 

 



 

Figure 4. Distribution of night-time light (NL, dimensionless) in (a) 1992 and (b) 2015 in the 
Yangtze River Delta, and (c) night-time light difference (NLD, dimensionless) between 2015 and 
1992 (2015 minus 1992). For the comparison with NLD, trends (in m s-1 dec-1) as well as associated 
significance of Daily Maximum Wind Speed (DMWS) for 1990-2015 in each of the 111 stations are 
also displayed in the map. A black dot in the blue circle represents a significant trend at p < 0.05. 
The lower left legend is only for (c).  

 

 

 

 

 



 

 

Figure 5. Box-and-whisker plots of Daily Maximum Wind Speed (DMWS) trends in different 
station categories with varying urbanization rates across the Yangtze River Delta from 1990 to 2015. 
The median (red line), the 25th and 75th percentile range (boxes), and the 10th and 90th percentiles 
(whiskers) for each station category are provided. The horizontal axis represents five urbanization 
rates: VL (very low), L (low), M (moderate), H (high), and VH (very high).  

 

 

 

 



 

Figure 6. Distribution of urban areas (blue) in (a) 1990 and (b) 2015 in the Yangtze River Delta. 
Internal black lines are province boundaries. 
 



 

Figure.7 Spatial pattern of Daily Maximum Wind Speed (DMWS) in model simulations under 
different land use and land cover (1990LULC and 2015LULC) data but with the same other settings 
and forcing. Also shown is the DMWS difference between the two simulations. (a) DMWS for 1990 
using 1990LULC data, (b) DMWS for 1990 using 2015LULC data, and (c) DMWS difference 
(calculated as (b)-(a). Note that horizontal legend is used for (a) and (b), and the vertical legend for 
(c). The black dot in the grid represents a statistically significant DMWS difference at p < 0.1. 
Internal black lines are province boundaries. 



 

 

 
Figure 8. (a) Distribution of annual mean aerodynamic roughness (unitless) trends (dec-1) at each 
station from 1990 to2015. Statistically insignificant trends (p > 0.05) are represented by unfilled 
symbols. (b) Variability of the annual mean aerodynamic roughness of all the stations over the 
Yangtze River Delta from 2000 to 2015, as well as the trend and statistical significance. Note station 
observed DMWS is displayed in right Y-axis label.  

 

 

 



 

Figure 9. Distribution of NDVI (dimensionless) in (a) 1990 and (b) 2015 in the Yangtze River Delta, 
and (c) NDVI difference (NDVID, dimensionless) between 2015 and 1990 ((calculated as 2015 
minus 1990). For the comparison with NDVID, trends (in m s-1 dec-1) as well as associated 
significance of Daily Maximum Wind Speed (DMWS) for 1990-2015 in each of the 111 stations are 
also displayed. A black dot in the blue circle represents a significant trend at p < 0.05. The lower 
left legend is only for (c).  

 


