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Abstract

We evaluated accuracy of Quantitative Precipitation Forecast (QPF) using Cloud Resolving Storm Simulator (CReSS)

with a 1 km resolution for the T0422 which caused heavy precipitation over Kanto region, Japan on 9 October, 2004.

Predicted accumulated rainfall amount was validated by Japan Meteorological Agency Automated Meteorological Data

Acquisition System (AMeDAS). Five middle-range (several hours) forecasts using initial conditions from 6 to 2 hours

before severe rainfall event provided 5.8 —20 % error in accumulated rainfall amount, compared to that observed. For

short-range forecast, the forecast using initial condition using initial condition 1 hour before the heavy precipitation

(CReSS_1h) caused the 60 % error in the accumulated rainfall. Hybrid model using CReSS and nowecasting reduced

30-50 % forecast error compared to the CReSS_1h.
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Fig. 1 Surface weather map and back body temperature at 9 JST

on 9 OCT 2004.
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Fig. 2 12-hour accumulated rainfall from 12 to 24 JST on 9 OCT
2004 using Japan Meteorological Agency (JMA) Radar-
AMeDAS. Black dots indicate locations of AMeDAS sites.
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Fig.3 Domain for the numerical simulation with CReSS. The
CReSS 5 km was one-way nested within the output of
MSM. The CReSS 1 km was one-way nested within the
outputs of the CReSS 5 km.
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Fig.4 Forecast range of CReSS and nowcastlng Heavy
precipitation was observed from 16 to 18 JST in Kanagawa
Prefecture.
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Fig. 5 Tracks of T0422 obtained by JMA best track data (closed
marks) and by CReSS 5 km simulation (open marks) .
Sea level pressure is shown by shade and surface wind is
shown by vector at 9 JST on 9 OCT 2004. The numbers
indicate the observation or simulated time. Sea level
pressure at each time is shown by solid box.
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Fig. 6.1 1 hour accumulated rainfall estimated by : JMA radar (left column) and by the CReSS_6h simulation (right column).
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Fig. 7 Same as Fig. 6 but for focussing on the area around Tokyo and Kanagawa prefectures from 16:00 to
17:30 JST. Black dots indicate AMeDAS sites. Open square indicates the location of Fujisawa.
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Fig. 8 Time series of 10-minute rainfall observed by AMeDAS in Tokyo and Kanagawa prefectures, and those forecasted by the CReSS_6h

simulation. Black bar indicates 10-minute rainfall amount and white bar incidates those simulated by CReSS_6h. Solid (broken) line

shows observed (simulated) accumulated rainfall.

16% 30 x5 17530 FTON?

OB (BRI E L

16 5

HTE D

SRR
LSS BEEN
74 8%0);&#\7&“”3:@071.
o H DO 2 & CReSS TH
I - LB H I
(‘v 89 %) TiF, Tﬂ"i D
SFWLID, BEFHRE I

=3
=
=1
3
&

895, "5, MiE, 44,
T3,

R E 123U T 34.0 %
7=.

TS OE W & FE O

Mmim%ﬂwﬁruwmkg*%ﬁ

MTPLIEITED (¥
. A (FVS 17")1/ EN
o B O E NG SN
B ”ﬁ'é’*ioiaﬂtll“ﬁ

530 7 if@“ﬁ&')t
B, TEBIUOYHTIE3BTI% N5

B, 1§ V5D
%92 (VY8 Yy, 16
e ‘#m—c"“@t

A7
o,
< - %,

\-y

ZLENED R ORE (Y 5) A
TR, WO B g
E: 530 NS 1R

WL TIE+7.9 % 7 5 —12.6%

NEINWHY TTFEFTBZ &fﬁ‘(%t
~ % CReSS_6h MFH L 7=%
SE
17 % 30 ™% D& WNF %ETE”@“% ZEINTET,

DiEsE (Y 5) KA ITE
B (Y 84 5 ad 5

B

NG 579 % Ol TFE &I

DM, BERINEDR
\_ﬁ?‘ﬁ % CReSS
5), MREIZILEOE LT
BTN (Y 84 3 L.
BT I R TIE, AT

}'_J‘ @_%)g_&ﬁ\fgﬁ’_

7. FORY ATV TZEDTVUR
A2HPETIEEGKO 6 B WM ZAfe 2% LT, B
NEHhDTE NTEFE & ﬂ(%}bf; - BRI S W)
< BrFLETEINIEL<hirEibhTns- 4T,
AZRZITE END A XN, 5NN T R
L6 RENE SNDETIC, RyBRELNG 1%
WREENNDLEETONTHD, KD NASRHE NS -

THEHE DNTD (Doswell,, 1986). fito T, T
EFNOTFEL > PERBT L0, 2EHFITBNT
CReSS % %A 2 D% Wai DM FifE i 5 2 &5
THEMEENDDHLNHDL. £ 1BTHATOES

VI BNWTIE, TUFY AT TR TH S
EEDONTVDZENDS, 2EFITONTHFTIF v X
TA BB I HE FTOTFRFERT L. b
B EIO R, B R S LRI ET
BUIBT AT AGRT =L Zid >TH .

Y9iZ6% E:;Jaa@ 11 %5 243 ZRfE 2 U 723 % (CReSS_6h)
NS 15T 16 % 2H ZPEic L=3 % (CReSS_1h) &
’60) 69@%% ZDOWT, 11%S7n519% i'@@%iﬂ?‘n

BB 10 5 E BEORTHE OB EL &7
G S & 79, CReSS_6h 7n 5 CReS _4h £°T 03: 13% % T
BOERAHE LAV END, AFHT 1h &Y 4



=

CReSS_6h
(a)

corr=0.24
R =93.4%

[ X

12 NI -R NG I0HOOD L MG B i~ o

10min RAINFALL {(mm)

-

Ll

T
15

20

| I T T T T T I

|

: .|l|.|* -

18 14
TIME(JST)

J..,ﬂuluél-n
CReSS 5h
(b)
corr=0.19
R =89.3%

T
T4

[P T X

10min RAINFALL {rmmm)
O NI B IO D D LRI B UGy G

| T T I e

L
T

T
2 i3

CReSS 4h

(c)
corr=0.16
R =84.2%

4

a4 18

y

TIME{JST?

oy bkt t  [13

10min RAINFALL {mrm)
O WO T~ 0800 O S RICA L O IS

) T T I .

i,

15 15
TIMELJST:

80 3

80 3%

L

Accumulal

:
Y

€

10min RAINFALL ¢

:
3

10min RAINFALL ¢

Accumulated

10min RAIMFALL (mm)

mm)

rmrm)

CEEEEETIVICR 2B ™ E VR REAEN

CReSS_3h
{d)

corr=0.18
R =78.0%

180
L1ﬂ
:1ﬂ
[ 120
l100
80
&0
40
20

A NN X

D L PILD P LN OO Rl Rt~ en O

Accumulated RAINFALL (mm}

Al

15 8

| [ -L[I_LT S
17 M i
TIMELJST

Cgeséa_zh

(e)
corr=0.18
R =82.9%

T
T4

g
J

180
:160
"-140
"-120
.100
[ 80
I &0
[ 40
i 20

Y S NN X

O P L0 P e~ 00 O LS fa NS~ O

Accumulated RAINFALL imm)

c#?eséa_m

(f)
corr=0.35
R =39.9%

T4

*8 is
TIME(IST

180
l1&
l1%
L126
:1W
80
60
40
20

NI X

Ty 0D P T ] B0 D o IS S N S T

Accumulated RAIMFALL {mm)

.O')"

17

e i%
TIME{JST;

ARTEBIRR () ICBIT 2T AF A%E £ 6 DDL BV EFEZER W=+ % 3 (CReSS_1h 2 5 CReSS_6h) D% 5% 3.

M 571310 2% d £ L, RIENRE 2579, 9 0WAZ T TIF CReSS IC k> TFIRINA 10 %3 25 L, Hikid
THENAE®E 25T, U (o) BN I NN RE ITH TS TSRS 0 R) &5 T, Cor & RIFT

FHRFRLING 19[ETOT—F T L.
Fig. 9

Time series of 10 minute rainfall observed (simulated) at Tsujido, Fujisawa city shown by solid line (broken line). Six simulations

using different initial conditions are compared (from CReSS 1h to CReSS 6h, see text for detail). Bars and lines are same as Fig. 8.

Correlation between observed rainfall and simulated rainfall (corr) and percentage of forecast accumulated rainfall to observed

accumulated rainfall (R) are shown. Corr and R are caluculated from initial time to 19 JST.
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Fig. 10 Same as Fig. 9 but for nowcasting forecast (Fig. 10a-c) and foredcast by hybrid model combining CReSS 1h and nowcasting

outputs (Fig. 10d-f). Bars and lines are same as Fig. 8. Corr and R are same as Fig. 9. Corr and R are calculated using 1 hour data

of nowcasting, and using 2 hours data of hybrid model.
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Summery of forecast scores such as Corr and R (see Fig. 9) for CReSS 1h, nowcasting, and
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