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Application of Meteorology Data 3-D Visualization in Disaster Prevention

Chia-Chun Wu, Hsin-Hung Lin, Hsuan-Wei Wang, Kuan-Ling Lin, Tsung-Jung Lee, Chung-Yi Lin,
Hsin-Hao Liao, Jung-Lien Chu, An-Hsiang Wang, Shao-Chin Huang, Yi-Chiang Yu

National Science and Technology Center for Disaster Reduction

Abstract

With the development of 3-D imaging software and hardware technology, it is possible to use personal computers to
visualize 3-D meteorological data to present the authentic 3-D appearance of the weather system. However, unlike the
traditional two-dimensional field diagrams and radar images drawn by cross-sections or projection methods, the 3-D display
has more considerations such as viewing angles, transparency, 3-D hierarchies, and dynamical effects. It needs to be visualized
through designs according to the weather system and data characteristics. Therefore, there are very few weather-related
research and development and operational systems that use 3-D visualization. The goal of this research is to visualize the 3-
D structure and characteristics of severe weather. It uses multiple temporal and spatial scales and meteorological parameters
to develop visual display products, such as radar observations, WRF model forecasts, precipitation time series, and
WISSDOM inversion analyses of the TAIWAN wind field data and combined with heterogeneous data, design multi-level
dynamic effects. In addition to analyzing the structure of heavy rainfall cases such as Typhoon Bailu (2019) , it has also
developed automatic mapping and map overlay technologies to complete automatic drawing of radar 3-D pictures containing
terrain and landforms every 10 minutes, providing online viewing and downloading. This research and development also
further applied 3-D images to the popular science, based on scientific data and visual guidance, drawing schematic diagrams
of conceptual weather models such as Yilan winter rainfall. We also documented this work in the book “Taiwan's extreme
climate and weather event review and analysis” and other promotional products. To increase the public’s awareness of disaster
prevention and show our strong support for disaster prevention work. With the advent of the 5G/6G era, 3-D display,
augmented reality (AR), virtual reality (VR), mixed reality (MR), and other visualization technologies will progress very
rapidly in the next few years. Visualized products to assist in disaster prevention decision-making and popular science
promotion will be one of the focuses of future disaster prevention work.

Key words: 3-D visualization, severe weather, data analysis



