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Abstract: The meteorological stations are sparsely distributed across Mainland China. In terms of generating
high-resolution surfaces of meteorological parameters, the estimation accuracy of existing models is limited for
air temperature, and is poor for relative humidity and wind speed (few studies reported). With the measurement
data of 824 monitoring stations covering the mainland of China in 2015, this study compared the typical
Generalized Additive Model (GAM) and autoencoder-based residual neural network (here after, residual network
for short) in terms of predicting three meteorological parameters, i.e. air temperature, relative humidity, and wind
speed. The performances of the two models were evaluated through 10-fold cross- validation. Basic variables
including latitude, longitude, elevation, and the day of the year are used in the air temperature models. In addition
to the basic variables, the relative humidity models use air temperature and ozone concentration as covariates, and
the wind speed models use wind speed coarse- resolution reanalysis data as covariates. In our spatiotemporal
models, spatial coordinates capture the spatial variation and time index of the day captures the time variation.
Compared with GAM, residual network significantly improved the prediction accuracy: on average, CV (Cross
Validation) R’of the three meteorological factors increased by 0.21, CV RMSE decreased by 37%, and the relative
humidity model improved the most (CV R*: 0.85 vs. 0.52, CV RMSE: 7.53% vs. 13.59%). With incorporation of
the monthly index in the relative humidity models, the accuracy was greatly improved, indicating that the
different levels of time factors are important for the relative humidity models. Furthermore, we also discussed the
effectiveness and limitations of coarse resolution reanalysis data and nearest neighbor values as covariates. This
study shows that the residual network model can greatly improve the accuracy of national high spatial (1 km) and
temporal (daily) resolution meteorological data as opposed to traditional GAMs. Our findings provide implications

for high-accuracy and high-resolution mapping of meteorological parameters in China.
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Fig. 1 Boundary, elevation and meteorological sites of the study area
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Tab. 2 Basic information of the three meteorological data
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Tab.3 Pearson's r between theexplained variables and

explanatory variables
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Tab. 4 Performance of each modelwithdifferent covariables
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Fig. 2 Scatter plots of the temperature models in China in 2015
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