WEASEKL —FOFHMOEMEZNE
b —55— 5 OREEFFEAT DR

RIRRFRZG LFEUFIH
E EM

BEOFNOEHMMAEDRRORBREGHICL BRI I a2l — a0k, B
¥ E TR RREI KT — I BB ETH D, BENEORAI 22l —2a3 > TRL—
FT AT AFFABENA WS TEREN, COMETIREDEHGELZ XN RMP L
—F %y hT—7 (XRAIN) OF—FZR Wz, XRAIN BFEWRERIMRGEEEZSE L,
ERERKECEHRIMFREORBRER LAMFETES. —7F, XRAIN BILERCL—F
WA MEULTHRKBEZBRKHIT S Z EDHENER o TS, BRKIRE DO BATE
W RERPFKECHEMRGIEOREREEIIRLEEALLND.

AP T, NTHEBIROEKL —F Ths GPM/DPR % /= XRAIN OHIEE
HBERELU. COFHEI, WETRUREZRBIL -BHELET 5 2 & THE W
EZF5H0THD. AIHEEROMKL —FAREE LM SBHITZ, THAITKEK
EWADIENTESLLD, IWEHSL—F U1 MELTOBRKFMIMEIEL TW5
EEZOND. —F, GPM EHEIHIEEE TIRENWEY, HIZER UM TOBRKE
AZET>THWEHDITTIREND., /oT, MUHMATORNETO IMEL —FF—¥%E
BEHIET S ERARHETH D, MEHFBEIZDODWTTIBRENBETHS. £, =
AP /K L —% DPRVE GPM EHE THDH THR SN L —FTH Y, BEKERO+H
BEHRBRETH S,

I DI DPR 25T % KuPR, KaPR, BLUWL—FERNWEZZAETOY Y b
IZDWTEHIE 1T > 7. KuPR IX TRMM/PR OB TH OHFDORE IR U &z T
WaH, AUREZERNLZBOEEREICIENSHRINTNS, TIT, MKHE
OHEEFED EDTAPHEEEROBNE LD ONF S8, KuPR & PR, BV
7057 b OBKBERERROLBEET o . #R, RESIREITE OMKRE
DEVWORERBRERTH S I ENRB 7. KaPR IZDWTIFEB AMNZEL W KuPR
DORKIRE B ZiTo/z. R, RNEKEEOFWIE TR RIFRERMNEEN
7=%Y, B4 émm/hr 28 Z - fEH TRERENTHEA R S N2, CHIX KPR DL —
FORBEEL, BRBEOZEEZTPLT VI LNFETHS. IUTHL, T
T ZXLDHEEITD Z & THRNWE/KROB/NEENREIND Z &75%&5@'6%7“:. -y |
B4y MNEERTERZNTWAHEL—FD3L, BHEBEHMEENEND




XRAIN DOF —F ZITHEET /. #5E, BEREER OB S EORERKDB
RFMAFER =N, EHLTWS R-D, BRONT A—FORHESRENREREL
TEZALND. 2017 5 BIZRBENZBHOTOSF 2 b VOSA THBIRERER O/ E
IZDOWTIR%ENR OGN, LEDXIIZ, $BbUENKRERERbH -0, DPR
VIR BT K R R E VR ENTWA &R TE .

#EV T, GPM/DPR &\ /2 XRAIN 57— DHFIEE{T o /e, SERIENRE LIz OR
IWERE V=51 MU TORKBEOBKIMETH S, BHETY 7 & AMIEET Y
FITT 2014~2016 FIZHAR SNz 3 ELOTF—FOBHEHELELE S, ELLP
IR i, PR/ & DILEEC L — 01 MEIRIZU > R OBEAKTRE DFRERS
FERT &7, B TIE XRAIN & DPR TR UMK & BRI L 2 EH & 5D, W& Ok
MEOEIE &, BIEMSIRE T ORDEOMBKREDEIAN S HEMITHIEET> Tk
% BR%E L XRAIN OFKBEOHMIEETo /. IWERT 40~60%T2E, L —5u1 Mt
T 10~20% B EOBRFMOREN RSN, 48, vy F7 v/ EAEHEPTI&
®, MENSHTFIESBSNEFROKENLETHS.

m%IZ, fEL7- XRAIN 77— 2 VWRFREAMT 2T 2. i, EREEN
LAEBRZ2ED TETBHS TSI ETHAERENFEAZEEMERL, BEORETEH
AL T OERFEOFHEZTILOTHS. FBROBENNGFE, FIMLEDOFN Y AR
D 100 FERERFFRKEB L, FHE 27 EOBIK - BALEEH, MR 29 O SUMNILEREER
ZHTLBHNMOHEEZT > 2. BRI THREEEEUE & BT 100 F£HERMKE
AN IWEEZRY, BRYMEZREREE R —F, FAYLARBTIRAMILER T
D7 DEFEFIDHANWZFE T 100 EEEFEKEMNNSWEE o708, BEELTY
FIZTHEBEINERTENEZE TSI LT 400mm 2BA 5 100 EREEKEEHET
THIENTERZ. M7 TEHASINZEZREBAOHEAIC OV TIRREORIIZH S
EEZLENDN, BALBMB TRAE N -ENEAEZED L Z ETRA —F Obins
ERADHHENENH D NN T




The Evaluation of the Satellite Precipitation Radar and
the Application of the Corrected Ground—Based Radar Data
for Heavy Rain Case Analysis

Nagasaki University Graduate School of Engineering
Tatsuya Shimozuma

To calculate the return period of previous heavy rainfall events and to simulate rainfall data
under a future climate, high-accuracy and high-resolution spatial rainfall data are required.
While Precipitation Analysis (Radar-AMeDAS) by Japan Meteorological Agency is used in
previous simulate rainfall studies, X-band Multi-Parameter radar network (XRAIN) is used in
this study to take the advantage of its higher-resolution. XRAIN can observe the rain rate with
high-resolution and high-time-resolution, improvement in calculation accuracy of the return
period and probable rainfall can be expected. However, XRAIN has been pointed out to
overestimate rainfall over mountainous area and around radar sites. The overestimation of the
rain rate is significant problems for the year probable rainfall and return period calculation.

In this study, the correction methods for XRAIN using the spaceborne precipitation radar
DPR are developed. In this method, statistical correction is performed by XRAIN and DPR's
match-up cases. The satellite radar can observe th.e rain from the above and in two dimensions, it
is considered to be suitable for overestimation correction in the mountainous area and around
radar sites. On the other hand, GPM is not a geostﬁtionary satellite. And GPM doesn’t observe
the rain rate at the same area. Therefore, it is impossible to correct the XRAIN's data every time,
and investigation is required to examine the correction method. And the observation made with
the spaceborne radar DPR is the first trial, and the evaluation is needed for the observation
results.

Therefore, KuPR, KaPR, DPR's observation data was evaluated first. KuPR is a successor of
TRMM/PR, and both have the same design. However, differences have been confirmed in their
estimates for the same rainfall. Therefore, we focus on the retrieval method of rainfall rate and
compare the rainfall rate estimates 'by KuPR and PR. As a result of comparison, Surface
Reference Technique is the factor of the differences. KaPR's rain rate is compared to KuPR's
rain rate at the same observation point. As a result of comparison, the rain rate estimates are
almost the same in a range of less than about 6mm/hr, however, the rain rate estimates are
underestimated in a range of more than 6mm/hr. The factor of the underestimation is high

frequency of KaPR's radar and susceptibility to rain attenuation. On the other hand, it was




confirmed that heavy rain's underestimation is improved by improving the retrieval algorithm.
DPR's rain rate is compared to XRAIN's data. As a result of comparison, It is confirmed to
underestimation of the stratiform rain and overestimation of the ocean rain. The factor is
considered to be parameters of R-Dm relation and Surface Reference Technique. It is confirmed
that the underestimation of the stratiform rain is improved in new DPR's VO5A product that was
released in May 2017. From the above result, it was confirmed that DPR has generally good
estimation accuracy.

Next, XRAIN data is corrected based on GPM/DPR data. QOverestimation of the rain rate
estimates in the mountainous area and near the radar site is targeted for correction. The sum of
the rain rate observed 2014-2016 is calculated in Kanto region and Northern Kyushu region,
overestimation of the rain rate is confirmed in mountainous area (Mt. Fuji, Abukuma highland,
etc.) and near the radar site. In this study, cases of observing the same rainfall between XRAIN
and DPR are collected, correction method based on the ratio of the both rain rate and the ratio of
the rain rate in the focusing area and around area is developed, and XRAIN's rain rate is
corrected. As a result, improvement of the correction method is required, however, it is
confirmed that overestimation of the rain rate is improved about 40-60% in the mountainous
area, 10-20% near the radar site,

The extreme rainfall events using correction XRAIN data are generated. In this analysis, new
case of heavy rain is created by parallél moving the observed heavy rain within the focusing
area. 100-year probable rainfall and return period by the September 2015 heavy rainfall disaster
in the Kanto and Tohoku and the July 2017 heavy rainfall disaster in Northern Kyushu are
calculated in Kanto region and Northern Kyushu region. As a result, in Kanto region, 100-year
probable rainfall is decreased and return period is increased, compared to previous study. On the
other hand, in Northern Kyushu region, 100-year probable rainfall is decreased, however,
100-year probable rainfall over 400mm/hr is estimated using heavy rain event in Northern
Kyushu region and Kanto region. Usage method of heavy rain cases observed in other areas
have to consider, by using heavy rain cases observed in various areas, there is a possibility of

supplementing a shortage of observation data.




