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Synopsis

Mesoscale convective systems (MCSs) often lead to events such as floods, and debris
flow. Initial condition is difficult to determine for Numerical Weather Prediction (NWP)
of rainfall prediction. Data assimilation (DA) using radar data is expected to improve the
initial condition in the model. The purpose of this study is to determine the
predictabilitiy of MCSs by assimilation of XRAIN data. We investigated the effects of
DA on the heavy precipitation event of July 2012 in Kyoto. As a result , this
experiments shows the assimilation of ice-water mixing ratios improved predicting

accuracy.
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Fig.1 3D images of observed radar reflectivity at
Kyoto on July 15, 2012.
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Fig.2 The emagram at Mt. Rokko. (Line is saturated
potential temperature, solid line is potential temperature,

arrow is Level of Free Convection.)
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Fig.3(a) 3D images of observed radar reflectivity at
Fukuoka on July 5, 2017.

Fig.3(b) 3D images of observed radar reflectivity at
Fukuoka on July 5, 2017.
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Fig.4 (a) Calculating area. (b) Elevation.
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Fig.5 Accumulated rainfall (12:30-21:00) estimated
from XRAIN.

Fig.6 Accumulated rainfall (12:30-21:00) estimated

from ensemble forecast.
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Fig.7 Accumulated rainfall (12:30-21:00) at Asakura.

(Green line is AMeDAS, blue line is 30 ensemble member.)
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Fig.9 Accumulated rainfall (12:30-15:00) at
Asakura. (a)XRAIN. (b)Ensemble mean.
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Fig.10 Temperature at 700hpa levels (MSM
re-analysis data).
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Fig.11 Surface precipitation (JMA radar).
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Fig.12 Surface precipitation (no assimilation).
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Fig.13 PWV ( Precipitable water vapor). Circles
are PWV observed from GPS. Background color is
PWYV calculated from CReSS.

ARETIX, 20124 7 H RS - AMZER 255 E L
T, BREKEZBRT 2EILENRAET DR ON
5 KEEERTIC XRAIN ORMEEITH Z &Ik W KA
LEREESYE, IMOBILERERESELI L%
HiE.

Lo 5 (2016)1, HRIR A 2334 L7 JRK o —
2L LT, FTFEOKIBOKENSH L EZE% i
HWLEBRICKRERALEE b D LIEEE R, AVE

BT OKRET — 4 &2 A2 KB REMCHZD
23:00-23:45 ([ZAML L7z, [T —Z 2k 35 Z &
WXV, FREMEEALL, B RS E S 2RI
T L7729, 1 [BIH O FALE%(23:001 FEELE 23 %
ELTHDZ RN D([Figld). ZORERNS, A
FEHIZB W TEFEOKIEOKIBIL NI ERED
RKERFEAD—D>TH DI ENRINT.

(a) noDA (b) DA(Temp)
rr 20120714 23: OOJST rr 20120714 23:00)ST
S T o ‘07{/ s
/'\ 16’\\ Vi : /' Vi &b{‘ e/ "
‘1‘ L j\ 0
v v \«f“/"\‘ ‘(1 2 LA s »
\ L«S }:]\ ,,_;}\'( .‘ /> 4\ el
K PN ity |
2 h A G A7 A H%/‘ 2 ‘r' Al
Vs F A 'J,C J :g*
ﬁ”d?qﬂ-f&z-%@%ngﬁsc“
3 g o e e EE M
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Fig.15 Calculating area and assimilation area.
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Fig.16 Surface precipitation estimated from JMA radar in
DA window.
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Fig.17 The difference between the average of DA and the
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ratio @1,800m. (b) Potential temperature @1,800m

— 542 —



FALE % (18: 30 FREDIEMBZMET L, KEX
REAHIML TS, KEKIRG AN L 723
KE LT, WRRBICFMLEL TV DEROERT R
b5 LickY, EFLVHICHENERSH, %

DREOWMEMAERTHZ LI2ED, KRFPTEIC
BOTAERLGMEMUZ, £72, TOWMMNERET
DMRIZB N T, EWEARHHS N TRIEMET L
LEZOND. Thbb, ZORENLRZDOP T
JEIAZ 3 TR DA TR L B KRZEK O & KR
BREWOBEEZFET L2 ENTE., Ak X
STHERSNTFIEREBICOWTERET % &, LA
B BEEARE T D2 o T, KB B LT
WHZE bR TE D,

4.5 FRHEOT7 o4 TILEH DB
FEIARIR T4 14 A 20:30 226 Pl Z4T-72. &
T, PHIEEREICEIT D DA L noDA DT Y

TN O FENTIZ OV CRET .
TR OF TR T 2 KB O REIC >N T
ENTE4T 5 . S EER 1,800m 123 1F B IR 2 (R k%

T BTNV =R E T o TW R W T T
V) & o4 (Fig.18).

20120714 2100JST | DA-noDA 20120714 2200JST

w8 : N

a5y | amw

N a3

33y Hs 33y s h T
1306 131€ 132 1336 134F  13S€ 136 P T T T T T VT T T

20120714 2300JST 20120715 000JST

36N 3N
i
o / . . L o
3w {.4{(_/’* < ) s
anf \»w';\ {,,...il\,- %:’:4 \}’ f E
g e NS

st % Y
13e 131 132 133

amy
13 135 136C 1906 131€ 132 133€ 1340 13%€ 13

20120715 100JST
36N

P g |

358 7 o
5.8
Nl g b3

3an ,(\M,M/jq\(?')f ~e— -
R
N
202 i @1800m
X‘r( 131€ 1920 135¢ 1348 135¢€ 136€

Fig.18 The difference of potential temperature between
the average of DA and the average of noDA.

(IR OB IZfE Y, BICBEI L TWnWb 2
EARERTE D, FMLEZIZIL A RIZH o 7o AKIR Ik
MEEL T 15 H 1 BRI ASH LIRICBE L. 3L
HKROEIZR W TRIET 223, 15 B 1 RFEIZ{KIE
SIS H LI B U 72 BRI R V854 LT
Wiz, ZHuE, XRAIN OEMEEITWAERSE 2R T

JE OAREIR S ASH I BIFE L2 iz kv, SHEW
B2 B\ T 850hpa MEDKIROK FRARLE THH
KFEEEMNMET L, X0lALERRIEC -2
nHEEEZLND.

a7 Tt "=l 5L, SREIOFE
{b32BRTid 18:30-20:30 D WIRIZ LA RO RED
FHRERLTDIZ LY, FHEL T B/ 4 B
MBIT A0 A N —h T R U N —TXRHE L5 X
NERESEDLZ ENTE .

4.6 FRIEMDO T oY 2 TILA IN—DEH
W, iz xMEBEOREORKREZWRT 729
KEGOMNTEITH. ZZFTIET I T
MBI L BT 21T > CE 2, WHEKR OS2
BOEIVBEL, IMEBRKETIAI=XL%
FERICARIR 9™ 212134 &2 D A X — T L OFRNT A
BEChDHEBERTZ. ZORD, T YT A
N—=DHTY, B BRI AR LT
27 TR = Num3TIZHE B L TELT 5.
Num37D Rk 72 LTI/ 232:50F THAE L T
WIR WA (Fig19(a)), [EbZ1TH Z LTk b, ®RES
IMEIE S U5 1:0068 2 5 Wrise (912 kit & v 3 3 4R
L 7= (Fig.19(b)). {KIRIE A3 /S F LA Tz B2 L721:00
EHrOXmEALBEEL W2 D, HiELT
T ARIBR A A RIE B A B S D P U H—D 1D
ThHhoTmZ EXbiroTz.

@ 2012075003051 ;. 201207150040)ST  ;m  2002071500%0)ST  20120715.0100)ST
j
PN [ PR P S IO | NP
J J { J J
; >,
2o S e S S S
S ¥ L - S Ehe- 9 e 2 ek ‘
« 20120738 041051 1r 20120735 0320)ST 1 20120738, 0330)ST 11 20120735 0240)S1
¥
- oy - i
) ) ) 2
/ J J
¢ 5 v
¥ Y gb7 ol <~
- - SP3E i e EA -
20120708 0A80JST_ ;20120715 Q200)S1  1x 201207200210)8T 20120735 0220551
N [ ]
z {4 :
T ) ~_ = a8 ~_ %
J ; J ;
./ / / /
T X,
- b i b v
2207380200051 20120730, 0240)51 w1 201201300200)S1 . 20120716.0300)81
f > f o, 4
% LS HEY Ca)
-7 \25/ o
o . fsom 2S ALY | b |
g 3 p* 7% 22 %
3 ¥ | 7
» ol / ./ 4
1 . ¢ 1 b Y
5 Me Al X LA TR0 1 ) I SR S A0 4 | I 4 2 e e,
e ——
2 v 8 8 8 g

Fig.19(a) Surface Precipitation (noDA).
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Fig.19 (b) Surface Precipitation (DA).
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Fig.21 The relationship between lead time and accuracy.
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Fig.22 Calculation area and Assimilation area.

Table 1 DA experiments which are carried out.
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Fig.23a Surface precipitation and vertical cross section of graupel mixing ratio and rain water mixing ratio
(01:00-01:10JST). (a), (b) EXP_ML. (c), (d) EXP_RAIN.
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Fig.23b Surface precipitation and vertical cross section of graupel mixing ratio and rain water mixing ratio
(01:15-0125JST). (a), (b) EXP_ML. (c), (d) EXP_RAIN
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Fig.24 Accumulated rainfall. (a)EXP_ML. (b)EXP_RAIN
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(c) div@750mv

Fig.25 (a) Surface precipitation. (b) Water vapor mixing ratio @750m. (c)Divergence and Convergence @750m
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Fig.27 Calculating area and assimilation area.
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Fig.28a (a) Surface Precipitation estimated from XRAIN. (b) Surface Precipitation estimated from CReSS. (c) Rain

water mixing ratio. (d) Water vapor mixing ratio. (e) Divergence and convergence.
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Fig.28b (a) Surface Precipitation estimated from XRAIN. (b) Surface Precipitation estimated from CReSS. (c) Rain

water mixing ratio. (d) Water vapor mixing ratio. (¢) Divergence and convergence.
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