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Contributions of China to SWFDP in Southeast Asia
(The present and future development of NWP for SWFDP-SeA)
(Submitted by Ms Mao Dongyan, CMA)

Summary and purpose of document

This document includes the present general features of the China Meteorological Administration (CMA) NWP production systems and the future development plans that could be provided for SWFDP-SeA.

Action Proposed
The meeting is invited to review the current and planned activities of CMA and discuss its role in and synergies between these activities and SWFDP-SeA.
China Meteorological Administration (CMA) NWP Production System

1. CMA has been focusing on the development of the new-generation global-regional unified numerical prediction system Global/Regional Assimilation and PrEdiction System (GRAPES) since 2001. Global scale GRAPES_GFS has been applied for medium-range quasi-operational forecast since 2009, with the resolution around 50km. CMA scientists have gained valuable knowledge and experiences in core technologies for numerical weather prediction, including numerical model development, optimization of physical processes, four-dimension variational data assimilation, and satellite remote sensing assimilation, etc. Details are:
a) Discretization scheme and solution to non-hydrostatic compressible equations have been developed, which further advance the study of new techniques for numerical calculation, such as conservative semi-Lagrangian advection scheme and matrix method for solving equations governing atmospheric motion;
b) Breakthroughs have been achieved in the development of precipitation parameterization scheme and double-parameter cloud physics parameterization specifically designed for East Asia monsoon zone;
c) Three- and four- dimensional variational data assimilation technology has been grasped and further developed in radar and satellite remote sensing assimilation, representing an important breakthrough in numerical prediction study in China.
2. In 2015, the construction of CMA operational system with a focus on GRAPES_GFS is as follows:

i. GRAPES_GFS (25km resolution, 60 levels in the vertical) will be applied for operational forecast;

ii. Development of SPPT scheme for GRAPES global ensemble forecast will be finished and verified; testing system for initial perturbation and SPPT scheme will be set up;

iii. New techniques related to GRAPES_GFS typhoon prediction will be developed, including BDA vortex initialization scheme and optimization of physical schemes;

iv. Effects of mixing perturbations and SPPT perturbation schemes in generating initial conditions for GRAPES ensemble forecast system will be evaluated; mixing scale initial perturbation scheme and SPPT random physics perturbation scheme will be upgraded;
v. The dynamic framework of GRAPES will be further improved. Development of hybrid vertical coordinate system will be finished and tested; development and test of stable extrapolation semi-Lagrangian scheme will be finished; codes for unequal spacing, second-order accuracy finite difference scheme in the vertical direction will be rewritten;

vi. Interaction between resolving-scale cloud physics and sub-grid scale convective process will be investigated with a focus on optimization of cloud-precipitation process; prediction of low clouds and tropical clouds will be improved and optimized; errors in GRAPES forecast of tropical circulation will be reduced.
