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Predictability of Quasi-Stationary Line-Shaped Precipitation System Causing Heavy
Rainfall Around Saga Pref. on 28" August 2019

Shingo SHIMIZU, Ryohei KATO, and Takeshi MAESAKA

*Storm, Flood and Landslide Research Division,
National Research Institute for Earth Science and Disaster Resilience, Japan

shimizus@bosai.go.jp

Abstract

We developed a new forecast system for accumulated rainfall caused by a quasi-stational line-shaped precipitation
system (QSLP) and applied it to the case of heavy rainfall on 28" August 2019 around Saga Prefecture, Japan. The
accuracy of forecasted amount of rainfall from the new forecast system was validated using surface observation and
compared with the prompt version of the operational short-range precipitation forecast system. To forecast 2-hour
rainfall amount, the new system employs a simple blending forecast model combined with nowcasting in the first
hour and numerical weather prediction with 1 km resolution in the subsequent hour. We applied a maximum filter
to the forecasted 2-hour rainfall to avoid underestimation based on displacement error information. The maximum
filter is defined as the maximum of all grid points within a local region around a grid point. Our results showed
better predictability than the operational short-range precipitation forecast, especially in the first half of the QSLP
developing stage. By contrast, the results were overestimated in the subsequent half of the developing stage. Thus,
blending forecast with a maximum filter based on displacement error information can accurately predict 2-hour
accumulated rainfall in the early development stage of QSLP.

Key words: Quasi-stationary line-shaped precipitation system, Blending forecast with maximum filter

1. 3UBIC 2019). WCAEESTIE 125 W% 3 &: 24 %5 W)
2019 § 8 P 28 " (TIS& AT S ik DA 1T ZBWTH E‘Kﬂl CEBo . 1R HEY A
Dﬂ‘@‘ﬁ‘%tbéh(g’ 1), & "4 855% 50 2|2 %EBE]?Y‘E/%T WwWE OFEME %}Téhf‘ﬁ':]u49§405:\ﬁ)
EWEEATE, RSE, BN 03 5IH 5605 10 57 (7 ARMED ST AT
zvé’hf: P AG, RRREE, SESTH, ¥ ) ITMTT, AETEAES Y (AT
0K, - R 4B, R BTN Le4AS B, A ;wmhmf@ 1 5HHhE E3EBHhE NRELOE
TN 4513 BICE Tf;ému%f;/rjy—““ﬁw';?% INTW WE At Lﬁ“—‘* {%EF El-oTWw/rE, 250
5 (REFEWEIHH). AR OET T EME ET 7Y RS ERB IR *NCH I NS0T, 4<
WBWTIE, 15H®RI N100mm Z2& A, 35 DHRE, FARBATOTT NEEHIN TN S (Kato,
®/F T200mm ) =, 65 %E™%d T250mm ) - % 2020, Hirokawa, 2020). 2 &30 { 7 f %% (B 17,
AEL, TN E BRI L o (8 4%, 2020, Tsuguchi et al., 2019) 2 k29 § 7 fi 4 2+

*'3\'

BRI L SRR PR A S B g



R R e

L RE#P ES6E 20228 1A

fay

I
*'" \.
P N~ =

150

140 019.08. 27 1UTC

Y1 2019§ 8H 27" 21 RITHBFLAEY (F4%)
Fig. 1 Surface pressure chart on 21 JST on 27" AUG, 2019 (Japan Meteorological Agency).
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Fig. 2 Forecast domain (solid square) and the instruments used for data assimilation. Observational ranges of X-band

dual-polarization radars (sakurajima, uki, yamaga, kusenbu, sugadake, furutuki, and kazashi) overlain on the
topographical map of the numerical simulation domain. The maximum range of the radars is 80 km. White
squares are AMeDAS observation sites. Red square indicates the operational sounding observation site at

Fukuoka. Red circle indicates the operational wind profiler at Hirado.
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Fig. 3 (a) Vertical profile of the temperature (thick solid line), dew point temperature (grey line), and wind speed and direction (on
the left) on a skew T-logP diagram, from the sounding at Fukuoka at 21 JST on 27" August 2019. One pennant, a full barb,
and a half barb denote 25, 5, and 2.5 m s°!, respectively. The dashed line indicates the temperature of the air parcel lifted
from the surface. (b) Hodograph at 21 JST obtained from the Fukuoka sounding (on the right). The solid vector indicates
storm motion from sounding data between the surface and 6 km above sea level.



§ SR AT TS G K

TlEWaWng, 4 DDEE 2z L Thz.
TP IZBITHZAYEOREL (7 EY 4125
T.Y3D27TT 21 HDY T T TASINE
Je 4km F3EIC28 ms! M S OBRWALAE I, o 2R
TOT7 A T—EWT, 277 21%mh528 0 1%
FTHE4km/MNS 6km ETIZ2S ms! 2@z 5L
B &L THEY L:Eﬁ'_z“:!"émfis 0, B8 27— rE
BRAFIZTHEE IN TV, #HE 7 —13d4 F 500 m
MS 1km OEOEE OH F 2R LTI1 DEY,
TRECEE AMMS 6kmOBOEE OF EE-RE
LTIDERTXRTOREATDOEDT NS, H+&
5@ EFHTLHE, 2772155280 05 %
TIE 15 1038 7 5 4.5 x103 57! &R 108hiE 27 —
MAELRD, OGNS 2HETIE 1.2 1073 n s
29 x10° s OEEF TREB L, BANFHRTH35D
EEN R AN Dﬁﬁéﬁ‘}?"ﬁi“f\ﬁ‘ﬁ‘éfﬁjf;ﬁf, 3
520 2T/ 5 4% 50 2IT/MTT 1.6 x107 s /s 4.4
x103 st ¥ TR L, STHUKITE E 4km D) -
DOHFIIFH <20, #hiE o7 —1dh <757 (09
x103 s ).

7 SR 0 I i I i

FHP AS6E 2022 17

==
= EIEI

SO OFEMGRI ITLS30 29 D1 f?i/?fﬁk
DT MDHERZEY SITAT. T 2% 30 5
IR, AR E T 30 mm N S % AL N
AEn 3R, doa 7%?7@%‘_@"%,@:0)7"‘@“'6,
60mm Zk A 5 1 % HHE NETINZ. 3% 305
EITKE, 90 mm 2Rk 2 B NWE AN EE T XY A
Eﬁ_&?”%,ﬁ:i’@)i MO, 4BMW5 5B FTO 1S W%
§TRBE, B LR ITHE-LFT 2. 4% 30 570
HO1NERS FHLICHED, SHUKIE TS mm
ERADHE BEWFOAESE S Y 6103 %)
56N ETOIHNWAN®S 24 9. EREAH0O
RIEFLGITHRDN, < OFET 3N TR
g Z¥WIZ A WT W%, Hirokawa et al. (2020) T
X, 3H WA %I A0 mm ) T, TO® AN
500 km? ") - 720, F@H D & - B A% 100 mm
l:ﬁ’é‘éﬁ:ﬁi%“ﬂiﬁ:ﬁ&?%b, % Kk DR N
2.5,"150)%@%ﬁfﬁ%?‘\’%c‘:?%bflﬂé. bl
E0 (2017) TUE, % 4% % 2320 mm h'!' 1) - D8
EHREKEL, TORIEN20 Db O %R
%ﬂ%&n*?J’ééh'Cb)Za. gl &:r?%’é%ﬁ oz -

/ﬂi‘
H

10 LN W W NN W W -
N W N NN W W .
9 s T el \\\L_\\_““ti:&b
N SRR W W N -
—8 e llﬂﬁp W T o w w(ms)h)
- N TR e Tl N N 30
= NNt N N N S B
I 6 A NI N \\k_w“h\“k\m\“’“\ W N 21
— AN W S W e e
5 U gt W\\\\_\\h_\_m_\\.;_s&\,_\\\u_ 15
(D e W NN WX 12
m 4 NN = N W 9
A e e W
I3 NN N W R 6
A WSS S g
2 W W W s S b
e -
| 22 23 00 01 02 03 04 05 06
27 AUG 28 AUG TIME(JST)
Y4 VPOUARTOT A TR TE RSN 277 21558 A28 65K TOR™E - RADS W
R DT3B R O E AT, BRI 25 ms”, RAIR S ms!, AN 25 msT &2 T
Fig. 4 Time-height cross section of horizontal wind velocity obtained from 21 JST on 27" August to 06 JST on 28" August 2019

observed by the wind profiler at Hirado. One pennant, a full barb, and a half barb denote 25, 5, and 2.5 m s™!, respectively.

16 —



2019 # 8 H 28 " TR

33.7]

33.6
® 33.5
3
D
i
D 33.3
« A
1332

33.1

33.0 |

32.9

Longitude
1H#Fsﬁ¥*§im1 03:00-04:00 JST

3B.7 \\ 387
33.6 33.6
0335 3.5
o .=
=33.4 —33.4
- st
] s 4
1;;33. I E;aa. 3
iy 38,2 '433. 214
33.1 33.1
33.0 * 33.0 .'l‘ *
32.9 L 32.9 o
129.3 129. 6 129.9 130.2 130.5 130. 8 131.1 129.3 129. 6 129 9 130. 2 130. 5 130.8 131.1

Longitude
03:30-04:30 JST

1ﬁﬁ§§mg

33.7

TP %Rz b5 LR AR OB g8 |2

3z.o0fe

h 32.9 -~ -
129.3 129.6 129.9 130.2 130.5 130.8 131.1 129.3 129. 6 129.9 130.2 130. 5 130.8 131. 1

3.7

BT L~ I

04:00-05:00 JST

Longitude

1H#Fa‘1$§§ﬁ§§ 04:30-05:30 JST

Longitude
IBEEERE 05:00-06:00 JST
f '

33.6 33.6
%, 33.5 '_833. 5 -
33,4 33.4 130
P P
srtgscals 33,3 1056
Basal) Sana) 90
ot 7 Dza.2 o

33, 1 33.1 60

308 s.o0fe ™ 45

32.9 - > 32.9 30

129.3 129.6 129.9 130.2 130.5 130.8 131..1 129.3 129.6 129.9 130. 2 130.5 130.8 131.1
Longitude Longitude
Y5 S AN @“’E@u” 3% 3045 6WETD30 4G O | HWRLHRE 2547, Z0WHAHET AY R

TN PR HCa

A3 A @‘f??%&?”fi’% &g,

AP, A, et EED 6 ).

R S O INOLy IV A b s Al OF -
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Fig. 7 Time series of 10 min

rainfall from 21 JST 27" AUG to 09 JST 28™ AUG observed at the six AMeDAS sites shown in Fig. 5.



2019 f 8 f 28 T ICAYRITH R E DS LR E A RO 7o o 2809 2§ — {7 3

MIXTHOREET S, Y 8TIE, BAHRBIHOT
g2 AN AR AL, 2% E:E|7Lif@ ) CE R
U, %%?7%72%@”%}#303%”5%@’@é:,u*ﬁs“'e
U, s, 105§ R 243 L, £hTh
2HW XTORFT®RE 2H 0l 5%
ZAPEETHTYEHETER 2Hh ok, S OTE

ELT, 1028 O VIV RERET 5F G AT

JRSEAE S W (G T 2018 1 D), JMA-SRPF

(short-range precipitation forecast) & ™ .R) & *~#: g

EIEETCHREERED FA
~ 20 l Amedas ——
£ 210 lUMA-SRPFI
BLEND

Y8 2019F 8F28T2TWMSESTHETDI0ZE D
ERETTIF L/, BLEND Y (h BT 5 7) &
& PSR N S WY (JMA-SRPF ;A4
D™ 5 7) TTHRFEINZ 2R E FTORY LN
3L, g rEn2 ?zaEleZ‘:‘“CO)f;ﬁ?f'i 3
B2V T
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