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Verification of Quantitative Precipitation Estimation by MP radar network of Kochi University

TR+ ff e P ]

Akira NISHII, Koji SASSA

(D@ FIRZFER B A AR B RB A0 IE R B 2E R K
(2) i H R A BCR WEFERD A AR R B AR M

(1) Graduate School of Kochi University, Kochi, Japan
(2) Kochi University, Science cluster, Kochi, Japan

Synopsis

Heavy rainfall events frequently occur in Kochi Prefecture where is not covered by XRAIN
network. Then, we are working to construct our own X-MP radar network in Kochi prefecture and
to develop quasi-real time Quantitative Precipitation Estimation (QPE) algorithm. The present
study aims to verify the accuracy of QPE derived from 3 X-band MP radars (Asakura, Monobe,
and Aki radars) by comparing with the data of rain gauge. We employed R-Kdp relationship for
heavy rain which has Zh = 30 and Kdp = 0.3 as a QPE method and R-Z relationship for weak
rain. Results showed that our radars underestimated slightly except for Monobe radar which

estimates almost same with the data obtained from rain gauge and the correlation between radar

data and rain gauge data was about 0.8.
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Fig. 1 Map of Kochi University radar network.
Circles represent observation range of each radar.

Talel Specifications of radars

Asakura Monobe, Aki
Frequency 9.39GHz 9.47GHz
Beam width 2.0deg. 2.7deg.
Range resolution 150m 50m
Observation range 80km 30km
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Fig.2 A CAPPI data of rainfall intensity at 1km
AGL derived from the radar network.
(At 18:06 JST, May 13, 2018)
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Fig. 3 PPI images of reflectivity before (left) and

after (right) removing clutter.
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Fig. 4 Examples of beam blocked area (gray).
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Fig 5 Logarithmic plot of Z-R relationship.
Red points show layer averages to calculate Z-R
relationships and red lines shows regression line.
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Fig. 6 Map of rain gauges. Red points and blue
circles represent radars and their observation range
(except Asakura radar), respectively.
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Fig. 7 Scatter plots of R, and R, for each radar

Blue line and black line represent proportional
relationship, Rr=Rg and  Regression line,
respectively. Green plots indicate Rr is estimated
with Kdp-R relationship equal or more than 50 % in
estimated time.
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Fig. 8 Scatter plots of R, derived from Asakura radar
and R, at Sohgo-Anshin Center. Blue line and black
line represent proportional relationship, Rr=Rg and
Regression line, respectively. Green plots indicate Rr
is estimated with Kdp-R relationship equal or more
than 50 % in estimating time.
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Fig. 9 Profile of ¢pp at an elevation of 3.0 deg. and
azimuth of 72 deg. at 15: 28 JST, Sep. 17, 2017
observed by Asakura radar. Arrow shows the location of
Sohgo-Anshin center.
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Table 2 Regression and correration coefficient at each distance.

Distance from

Radar [km] Asakura Monobe Aki
a r a r a r
0-10 107 088 101 081 09 0.87
10-20 088 084 104 079 131 0.78
20-30 081 075 099 07 078 056
30- 0.72 0.68 - - - -
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