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Evaluation of the rain rate estimates of GPM/DPR using ground radar data
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1. Introduction
GPM (Global Precipitation Measurement) Core Observatory satellite has been in operation since

February, 2014. GPM Core Observatory satellite is equipped with the Dual-frequency Precipitation
Radar (DPR), the DPR consists of a Ku-band precipitation radar (KuPR) and a Ka-band precipitation
radar (KaPR). The observation made with the spaceborne radar DPR is the first trial, and the
evaluation is needed for the observation results. In this study, we focus on matchup cases with the
XRAIN ground radar, and compare the rain rate estimates by DPR and XRAIN. Moreover, we discuss the
reason of difference in the rain rate estimates.

2. Method

The Ministry of Land, Infrastructure, Transport and Tourism (MLIT) built the rainfall observation
radar network called XRAIN. High frequency (every 1 minute) and high resolution (250m mesh)
measurement becomes possible in comparison with a conditional ground radar. And XRAIN is operated
at 39 places in Japan as of February 2016. And XRAIN is operated at 14 places in Japan as of
February 2016. In this study, we focus XAIN radars to be operated in northern Kyushu region.
Observation resolution is not same between DPR and XRAIN. The average is calculated from the
XRAIN’s rain rate included in DPR's footprint, and the rain rate estimates by DPR and XRAIN are
compared. We used the DPR’s rain rates at the clutter free bottom, which is stored as the variable
name of [precipRateNearSurface]. The product version of DPR is V@3B.

3. Comparison of the rain rate estimates between DPR and XRAIN

The rain rate estimates are compared between DPR and XRAIN. As DPR and XRAIN make different
observation area, their match-up data that satisfy the following conditions, (1) the observation

area is overlap, (2) some degree of rain rate is observed, were extracted. 50 matchup cases of DPR
and XRAIN are found between June 2014 and January 2016. In this section, a match-up data at 03:27
(JST) of July 7% 2015 (DPR orbit number:7703) is presented. The rain rate estimates of DPR and
XRAIN are shown in Fig.1. The rain rate estimates of XRAIN are overestimated, and the area where
rain is detected are different. The linear distribution are found in XRAIN's rain rate. The
scatterplot of the rain rate between XRAIN and DPR is shown in Fig.2. X-axis is XRAIN's rain rate,
and Y-axis is DPR’s rain rate. Red symbols are for stratiform rain and blue symbols are for
convective rain. From Fig.2, observation data that surrounded by XRAIN side show that XRAIN's
estimates are higher than DPR’'s estimates. And the bias is negative value.

4. Comparison of the rain rate estimates in 50 matchup cases between DPR and XRAIN

In this section, the rain rate estimates of 50 matchup cases are evaluated. 2-D histogram of the

rain rates between XRAIN and DPR is shown in Fig.3. Red line shows DPR's average rain rate
estimates for XRAIN. From the Fig.3, the rain rate estimates of XRAIN are overestimated. And the
average line is high in XRAIN rain rate over @.6mm/hr. The factors of the differences are (1)
measurement height is not same and (2) the estimation accuracy decrease as far from the central
point of the radar. As DPR can provide the 3-dimensional rain rate distribution, in the future, we
will compare the rain rate estimates at the same height.

5. Conclusion

GPM Core Observatory satellite has been in operation since February 2014. The observation made with
DPR is the first trial, and the evaluation is needed for the observation results. We focus on the
observation result of the XRAIN, and compare the rain rate estimates by DPR and XRAIN. As a result
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of comparison, the rain rate estimates of XRAIN are overestimated. The factors of the differences
are focus height and distance from the ground radar. In the future, we will compare the rain rate
estimates at the same height.

Keywords: Global Precipitation Measurement (GPM), Dual-Frequency Precipitation Radar (DPR), MLIT
X-Band MP Radar Network (XRAIN)

0.1 1 10 100 300
Unit: mmhr
1] b - %,
] HRAIM
\\:-. I -.
35 - 38 e
PR
u-'l % '\..':\..| -
E 04 g a4 " m‘.:
E " .__r"-'-'i...'t
23 33
E"' ".'II H‘-\-‘._
i ok
32 32 | _ AN .
190 130 EX 39 193 129 130 131 132 133
Lonegitude Longitude
Fiz1 The rain rate estimates
O 1 YT =T D 00 o IR =T o,y Ry O O
poplBiastmmird o144l T ] qgglGorrelation 2 07 R L LT ]
8" HCorrelation @ 0460 fEIIiiiiiEsziid o UUHRMSE(mm/hr): SR41 [EIIiIiimaesiiics
L [BMSE(mmshrd: 2445 frocizrazivarcoioy Y pooisioooaarooToroooTolITIoTaaacnnIioy
L -——-:—+—I—I-|-|HI-——+—+—I——|:HI———+— A=At HE - =+ = r-'E -——-:—+—I—I-|-|HI-——+ + === 4 - -
:llﬁ -__|_I_I_IIIIII__I_I_I_IIIII__I_I IIIIIII__I_ l-u -__|_I_I_IIIIII_.I_I_I-ll 1 ] II__I_
o A A A . HEHE A = AL
E D zzazsoooamezcs s tiagustossaaasmsos oy % W0 fzzazsamsme-za-a: oaatpeccacd
¢ £ € pEEESEET preee
: g Hp R
E D— |- T -.T-T-I-I-I -II---T--
T I 1 NIRRT T
S &
= f oroc ] @ Stratiform | & Mar-ororoaaTor--T-od
%t S inr | @ Convective SISO
DAl 4 RReTRRT s | i Other i8] civn 1o e
0.1 1 10 o 300 0.1 1 10 100 300
HRAIM - Rain rate HRAIM - Rain rate
Fig? Scatterplot of the rain rate Fig.3 2-0 histogram of the rain rate

©2016. Japan Geoscience Union. A1l Right Reserved. - ACG10-P02 -



