Can Global Cloud-Resolving Models Simulate the Object-
Based Precipitation Systems over the Northwest Pacific?

R Shao-Yu Tseng (r09229003 @ ntu.edu.tw), Wei-Ting Chen

W

\

Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan

ATMOSPHERIC ENVIRONMENT LAB

Objectives

1. Assess the life cycles and structural characteristics of object-based precipitation systems using a raincell tracking algorithm.

2. Utilize satellite-retrieved precipitation data (GPM-IMERG) to evaluate the performance of precipitation systems within the global cloud-
resolving models datasets (DYAMOND) over the Northwest Pacific region.

Model Simulations and Observation Tracking of the Object-based Precipitation Systems

1. GPM-IMERG / CERES SSF

In terms of observation, integrated precipitation data
derived from multiple satellite sources are utilized to
generate product known as GPM-IMERG (30-minutes,
0.1-deg). As for outgoing longwave radiation, data from
the CERES instruments installed on the Terra and Aqua
satellites are employed (level-2, 20km).

The object-based precipitation systems mr—————————————— B
are identified and examined whether the
overlapping parts exist among the
precipitation  objects (rainfall pixels >
1mm hr~1) in two continuous timesteps by
the iterative rain cell tracking algorithm.
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An intercomparison project was conducted among international global cloud-resolving models (3km~10km), focusing on a 40-day hindcast
simulation starting from August 1st, 2016. A total of nine model datasets were analyzed, including simulation of CWBGFS. To ensure
consistency in the analysis, the final 38 days were considered, and the data was gridded to a resolution of one hour and 15 kilometers.

Structures of the Object-Based Precipitation Systems
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2. FV3, in comparison to NICAM,
exhibits a closer proportion of
observed cloud areas and
precipitation, with a tendency to
produce squall-line like systems.
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3. In IFS9KM, there is a tendency >
for widespread mild precipitation, 20N S
with cloud areas predominantly | e
concentrated around regions of
heavy rainfall. The occurrence of
substantial weak precipitation
systems is attributed to the

influence of gravity waves. Q
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Conclusions

The lifecycles of convective systems have been identified and compared with observations. From the lifetime distribution, the models exhibit
significant dispersion in terms of long-lived systems. Additionally, even systems with similar lifecycle ranges show notable differences in
convective structure compared to observations.
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