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Abstract

Surface air humidity widely influences global ecosystems and human life, holding significant im-
portance in numerous fields. This study utilizes surface relative humidity observation data in Chengdu
from 2020 to 2024, employing a combination of statistical and numerical simulation methods to in-
vestigate its evolution characteristics. The results show that the average surface air relative humidity
in Chengdu from 2020 to 2024 was 79.32%, exhibiting a remarkable downward trend in the past five
years with a five-year decline of 2.6%. The relative humidity demonstrates significant seasonal and
diurnal variations: the seasonal variation shows a pattern of “high in autumn and low in spring,” while
the diurnal variation follows a “first decrease then increase” trend. Second-order polynomials and
sine functions can effectively fit these variation characteristics. In WRF model simulation experi-
ments, when the Noah parameterization scheme is selected for land surface processes, the simulated
relative humidity shows the highest consistency with observed values. This scheme can be applied to
areas lacking ground observation data in Chengdu, providing a data foundation for meteorological
research, environmental governance, agricultural production, and other aspects.
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Figure 1. Annual variation of relative humidity from 2020 to 202
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Table 1. Fitting parameters for seasonal variations of relative humidity
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Figure 2. Seasonal variation of relative humidity from 2020 to 2024
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Table 2. Fitting parameters for diurnal variations of relative humidity
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Figure 3. Daily variation of relative humidity from 2020 to 2024
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Table 3. WRF mode parameterization scheme
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Table 4. Relative humidity model data and observed value parameters
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Figure 4. A line graph comparing the relative humidity model data with the observed values
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