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Abstract In 2019, the National Natural Science Foundation of China (NSFC) restructured the atmospheric sciences
application code. A total of 15 sub-application codes were determined. The application code for synoptic meteorology was
changed from the original D0505 to D0501, with the numerical model development studies relocated to the sub-code of
DO511. This paper interprets the setting of six research directions and their respective keywords of DO501. Some misuses
of keywords are clarified. Meanwhile, the keyword usage status for 2020-2022 is summarized. Suggestions and issues

that should be considered when using keywords are proposed. This paper aims to help applicants choose research
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directions and keywords accurately for a better match between the proposals and reviewers.

Keywords National Natural Science Foundation of China, Synoptic meteorology, Research directions, Keywords,
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Fig. 1 Usage of the top 20 keywords in the proposals in the synoptic meteorology from 2020 to 2022. The blue (red) color denotes the keywords

included (not included) in the recommended list. The green color denotes keywords similar to those in the recommended list
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Table A1 Research directions and keywords in English under the application code D0501 Synoptic Meteorology

Research directions

Keywords

Large-scale weather systems front, Meiyu front, quasi-stationary front, westerly trough, shear line, dry line, cyclone, low-pressure vortex, cold vortex,

Mesoscale and small-scale
weather systems

Severe weather

polar weather system, polar vortex, blocking high, cut-off low, subtropical high, South Asian high, monsoon trough,
tropical convergence zone, Rossby wave, Kelvin wave, easterly wave, upper-level jet, low-level jet

convection, mesoscale convective system, squall line, downburst, cold pool, gust front, supercell, tornado, mesoscale
high, mesoscale low, mesoscale and small-scale eddy, mesoscale low eddy, tropical cyclone, vortex wave, gravity wave,
vortex Rossby wave, Rossby-gravity wave, inertial gravity wave, mesoscale circulation, mesoscale convergence line, sea
breeze front, boundary-layer roll vortex

heavy rain, precipitation, short-term heavy precipitation, persistent precipitation, extreme precipitation, severe
convection, thunderstorm, thunder and lightning, hail, strong wind, typhoon, cold wave, blizzard, freezing rain, low
temperature and rain, high temperature and heatwave, foehn, low visibility, heavy fog, dust storm, high impact weather

Weather system structure and dynamic structure, thermal structure, cloud microphysical structure, boundary-layer structure, initiation, convective self-

evolution mechanism

Key physical processes

Forecast theory and
predictability

aggregation, formation, convective organization, intensity change, sudden change in intensity, path change, sudden
change in path, propagation, diurnal variation, environmental field, instability, vertical wind shear, water vapor transport,
nonlinear process, extratropical transformation of typhoon

dynamic process, thermodynamic process, diabatic heating, unstable process, cloud microphysical process, aerosol
effect, radiation process, boundary-layer process, turbulent process, land surface process, soil moisture, energy
conversion, multiscale interaction, multisystem interaction, wave-current interaction, air—sea interaction,
land—atmosphere interaction, underlying surface forcing, topographic forcing, plateau influence, urban heat island
Numerical simulation, large eddy simulation, objective forecasting, numerical forecasting, dynamic statistical
forecasting, downscaling forecasting, grid forecasting, nowcasting, short-term forecasting, medium-term forecasting,
extended-range forecasting, ensemble forecasting, predictability, model output interpretation and correction, forecast
verification, big data, artificial intelligence, field experiment, adaptive observation, target observation, multi-source data
fusion, data assimilation, data inversion, satellite data application, radar data application, disaster forecast and early
warning, disaster assessment and prevention
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