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Abstract

The Chinese Ecosystem Research Network (CERN) has accumulated a massive amount of ecosystem in-situ time-series

data from multiple sites with multiple variables, spanning over 20 years. Mining and utilizing these data to conduct
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time-series predictive modeling was applied in scenarios such as data quality control analysis, data interpolation, and
real-time pre-warning at the stations. Hourly data spanning six years, involving 36 observational variables including
meteorological, solar radiation, soil temperature, soil moisture and soil salinity of CERN’s two stations were selected.
Based on the Transformer model, studies on various time window width, self-attention mechanism towards all input
variables, diverse variables predictability and comparing the model performance of multivariate output with univariate
output were conducted, as well as fusion modeling of multiple sites” data. The accurate prediction of meteorological-
radiation-soil multivariate and multi-site which used 120-hour-width time window as input and multivariate output for
the next 24 hours on hourly basis were realized, with root mean square error (RMSE) ranging between 0.002 and 0.04
and coefficient of determination (R?) greater than 0.9 for most variables after normalization. This demonstrates that the
Transformer model has enormous potential and pioneers a new data-driven approach to construct a general prediction

model that involves multiple variables and multiple sites simultaneously.

Key words
Transformer model, ecological observation, China Ecosystem Research Network, long window, multi-site, multivariate,
time series data prediction
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