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Table 1 Differencesin the center podtion and classfied totd rainfal of the strong precipitation area (the 1 h totd rainfal
from 0009 to 0109 U TC 16 June 2005 =30 mm) estimated by NHI and EPI in conparison with PPl method
A xAy) (km) 30—35(mm) 35—40(mm) 40—45(mm) 45-—--50(mm) 50 —-55(mm) 55—60(mm) 30 —60(mm)

PPl - NVI (0,0) 5 - 116 84 192 9 5 178
PPl - EPI (-1.,1) 321 - 67 - 164 144 113 61 408
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Fig.4 Horizontal distributions of reflectivity at 4 km (1) and 8 km (2) CAPPI and the vertical cross section (RHI,3) of

CAPPIL, 3. RHI)

reflectivity at the azimuthal angle of 70° at 0033 UTC [5 June 2005 interpolated by the nearest neighbor method

(NN, a), radially/azimuthally nearest neighbor and vertically linear interpolat

ion (NVI, b), vertically/horizontally

linear interpolation (VHI, c), and eight point interpolation (EPI, d) from the observations of Guangzhou (GZ)

radar (The color code is same as Fig.9)
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Fig.9 Vertical cross sections of synchronously observed reflectivity on the equidistant line
at 0304 UTC 20 June 2005 (a. GZ radar; b.MZ radar)
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STUDY OF METHODS FOR INTERPOL ATING DATA FROM WEATHER
RADAR NETWORK TO 3-D GRID AND MOSAICS
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Abstract

The advent of Internet-2 and effective data compresson techniques facilitates the economic transmisson of
base-level radar data from the Doppler radar network to usersin rea time. The native radar pherical coordinate
system and large volume of data make the radar dataprocesing a nontrivia task , egecialy when datafrom sev-
era radars are required to produce compodte radar products. This paper investigates severa approaches to
remapping and combining multiple-radar reflectivity fieldsonto a unified 3D Cartesan grid with high satia and
temporal reslutions. The purpose of the study isto find an anays s approach that retainsphysca characteristics
of the raw reflectivity data with minimum smoothing or introduction of anayds artifacts. Moreover , the go-
proach needs to be highly efficient computationaly for potential operationa applications. Four interpolation
schemes were tested for remapping radar data from polar coordinates onto 3 dimengon Cartesan coordinates
here. Thefirst scheme, nearest neighbor mapping (NN) , is where each grid cdll gets a value from the nearest
data bin (based on the distance between center of the grid cell to the center of the radar data bin). The second
sheme is a nearest neighbor scheme on range-azimuth planes combined with a linear interpolation in vertica di-
rection (NV1). The third scheme uses a linear interpolation in vertical direction plus a horizontal interpolation
(VHI). The fourth scheme is dua linear interpolation usng data from eight points around grid cell (EPI).
Through comparison of vertical and horizonta reflectivity cross section and estimated one-hour precipitation ob-
tained by use of the four interpolation schemes, it wasfound that the verticd interpolation scheme with nearest
neighbor on the range-azimuth plane is the most reasonable analys's scheme that provides consecutive reflectivity
fields and retains high-rresolution structure comparable to the raw data. In order to check gatial coherence and
calibration differences of two radars when they detect synchronoudy atmogphere, horizonta and vertica struc
ture of reflectivity fieldson equidistant line are analyzed. Result shows the gpace cond stency of synchronous ob-
ervation of Guangzhou and Meizhou radar is better. After reflectivity fieldsfrom individual radars are remapped
onto the Cartedan grid, they are combined to produce a unified 3D reflectivity grid. There are many regions, es
pecialy at upper levelsof the atmogphere, are covered by multiple radar umbrellas. For grid cells with multiple
radar coverage, the following three mosaic schemes are tested. Thefirst scheme is the nearest neighbor scheme
where the anadyss valuefrom a radar that isclosest to the grid cdl isasigned. The ssoond schemeisto take the
maxi mum among the analyss valuesfrom multiple radars. The third scheme is a weighted mean scheme. Two
weighting functions, both based on distances between a given grid cell and the multiple radars covering the grid
cel , aretested. Thefirg isa Cressman scheme with 300 km radiusof influence and the second is an exponential
function with 100 km distance scale. Result shows the distance exponentia-weighted mean scheme provides a
atially conssent reflectivity mosaics while retaining the magnitude of the observations from the close radar.
Mosaics can mitigate various problems that caused by the geometry of radar beam such as data voids with the
cone of dlence above the radar and in regions below the lowest beam.

Key words: Radar network , Reflectivity , 3D mosaics, Interpolation method , Distance-exponentia-weight-
ed mean.



