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Outline

@ A brief description of the high-resolution Synthesis
Community Integrated Model (SYCIM)
€ Examples of Applications:

> A multi-scale global-regional-coastal-estuarine forecast
system

» Ocean-Land-Atmosphere-Sea Ice coupled System

» SYCIM-Macao inundation model
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Climate Change
& Global-scale

Ecosystem regime shift
Coastal ocean acidification
Water quality

Coastal inundation
Land-river-shelf interaction

Is it important?
How to approach with modeling?
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Challenges We Are Facing to

* Lack of the observation 4-dimensional (x,y,z,t) network
that is capable of resolving the multi-scale physical and
ecosystem processes;

* Lack of the systematic understanding of impacts of global

climate change on the coastal physical and ecosystem
processes.

Key Issues

Multi-Scale (global-basin-coastal-estuarine-wetland) Interaction !
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Requirements for the Improvement of the Earth System Model

* Improve the horizontal resolution to integrate the global
ocean; resolving the multi-scale physical processes.

Achievable with high-performance supercomputing

* Resolve the complicate irregular coastal geometry and
islands in the ocean

Make the model grid geometrical flexibility: Change the
structured (rectangular or curvilinear) grid to the
unstructured (e.g. triangle) grid.
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SYSU Community Integrated Model (SYCIM)

(Implementation of Global-FVCOM into NCAR-CESM

Atmospheric Ocean®

NCAR-CAM5

Land model:

CLM

Ecosystem model:

IBIS

Ocean model:

Global-FVCOM

Ocean geochemist
/lecosystem model:

ERSEM
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Sun Yat-Sen University Integrated Model
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“Tianhe 2” forecast flowchart
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Global surface currents
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Ocean-Land-Atmosphere-Sea Ice coupled System

Global Ocean Model
m-km

UG-CICE
Sea Ice
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Model Results
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03:50 AM, July 2rd 2022 , hit by Typhoon “Chaba” , the Chinese
offshore wind installation vessel “Fujing 001" sank and 27 crew
member lost!
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Macao inundation model grid



SYCIM-Macao inundation model

> The elevation data are from the Macao Cartographic and Cadastral Bureau, the
nearshore bathymetric data are from the nautical charts of the Department of
Naval Navigation and Conservation, and other data are from open
data ( NASADEM, GEBCO)

> High precision land surface elevation data and nearshore water depth data ensure
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SYCIM-Macao inundation model

Hato(2017) Mangkhut(2018)
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» The maximum water level error is mostly within 0.3m
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Satellite image Water level difference between model and observation

> After Al correction, the average error is less than 0.1m
compared with the observation
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Summary

B High Resolution unstructured Numerical Model is a
powerful tool in climate study and coastal environment
forecast.

B The SYSU research team has established a new global-
regional-land nested model system (SYCIM)

B SYCIM is continuously upgraded with attentions to
improving physics, computational efficiency, multi-scale
interactions and interdisciplinary applications.
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