
Keywords:

Impact of Phased Array Radar on Convective-scale Data Assimilation

and Forecasting: An OSSE Study

 
*Juanzhen Sun1, Zhuming Ying1, Robert Jeff Keeler1

 
1. NCAR

 
Phased array radar (PAR) is capable of providing rapid-updated volumetric observations, which is

desirable for studies of atmospheric convection. In the past two decades, the value of assimilating radar

observations from the NEXRAD network has been demonstrated by both research and operational NWP

models. With the prospect of the U.S. radar network could be upgraded to PAR, it is vital to evaluate the

benefits of PAR on data assimilation and convective forecasting with NWP models. In this study, we

conduct a series of OSSEs (Observation Simulation System Experiment) to evaluate the benefits of PAR on

very short term convective prediction using the 4DVar radar data assimilation system VDRAS (Variational

Doppler Radar Analysis System) and its forecasting model. We focus on a convective case at a critical

airport location - a strong weak-forced convection case at the NYC airport complex comprised of JFK,

EWR & LGA on 7-8 Aug 2018. 

 

With the OSSEs, we examine the impacts of PAR with varied radar coverages through experiments with

two NEXRADs only, with two added TDWRs, with a hypothetical gap filler radar, with improved clear-air

detection but less elevations, and with storm-targeted observations. We show that the benefit of PAR

varies with the coverage of radar observations. With a good radar coverage, the PAR rapid scanning is able

to capture the rapid dynamical evolution in the early stage of a storm development leading to improved

convective forecasts. We verify and compare the skills of different OSSEs by computing the RMSEs of the

model basic state variables as well as a set of statistical precipitation scores. In order to examine the

impact of PAR on aviation weather forecasting, the verification is not only performed on the experimental

domain but also on a sub-domain that approximates the Terminal Control Area (TCA) using metrics

relevant to aviation forecasting.
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