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Abstract

The subtropical synoptic situations of Guangdong Province favor the occurrences of severe
weathers such as heavy rainstorm, strong thunderstorm, large hail and tornado. These severe weathers
could bring great losses and damages to the area, e.g. the sudden heavy rains could flood the streets in
cities or produce landslips in urban and suburban areas. More accurate and timely short-range
quantitative precipitation forecast and severe weather nowcast are required by disaster mitigation and
deduction authorities and the public more recently.

Severe weathers often have very short life cycles and small spatial scales. In order to forecast such
weathers, nowcast techniques are needed. The nowcast algorithms are often dependent on high
resolution mesoscale numerical prediction model and several advanced observation tools such as
Doppler Radars, satellites and automatic weather stations etc.

Since 2001, several new generation Dopple Radars have been deployed in Guangdong Province.
Over 700 automatic weather stations have been set up over the province which are spacing 10-20 km
on average, or even 5 km in some developed regions, and sampling every 6 minutes. The
Global/Regional Assimilation and PrEdiction System (GRAPES) model which were developed by
CMA is run operationally and outputs high resolution products. China’s geostationary satellite FY2C
provides images since October 19, 2004. The lightning ranging systems start to provide observational
data. The wind profilers and Global Positioning System (GPS) moisture monitoring instruments will be
deployed shortly. These facilities are providing or will provide better information for the development
of a nowcast system.

This article will deal with the ideas and scheme that have been/will be used in the development
of the GRAPES based Severe Weather integrated Forecasting Tools (GRAPES-SWIFT) nowcast
system. The core algorithms of this system are based on high resolution GRAPES model’s hourly
assimilation cycle data and its 6h predictions, data from China’s Next generation Doppler Radars,
dense surface observation data from automatic weather stations, and data from FY2C satellite.
GRAPES-SWIFT has incorporated/will incorporate techniques such as Radar quantitative precipitation
estimation, 0-3h  quantitative  precipitation forecast, thunderstorm cell identification,
echo-motion-derived winds by method of tracking radar echoes by cross correlation (TRECWIND),
convective weather potential, and GIS-based storm positioning and technique of automatically issuing
the warning signals of thunderstorms.

The system uses model output statistics (MOS) technique, variational assimilation, cross



correlation, storm spectrum analysis and storm tracking method to objectively develop several
quantitative nowcast algorithm. In addition, specific efforts on computational schemes and
programming have been made carefully in order to improve the system’s data flow control, system
coordination and stability.

The system is aimed at automatically identifying, monitoring, tracking and positioning stormscale
systems and making quantitative nowcasting and warning for severe weathers such as heavy rainstorms,

damaging winds, tornadoes and large hails.
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