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|ntroduction

BMRadar can provide high resolution radial wind and
reflectivity data.

BAssimilate Talwan radar data into a cloud model
(VDRAS) to simulate the mesoscale convection
system.

BUnderstand the potential of radar data assimilation
system for guantitative precipitation forecast In
Taiwan.



Outline

B14 June 2008 case during IOP-8
BEXxperimental design

BPreliminary Results
®Analysis
®Forecast

BSummary and future work
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The studied case:
JUN/14/2008 UTC 10:00 — UTC 14:00

MCS moving eastward

CV from Central Weather Bureau



Experimental design

B VDRAS (Variational Doppler Radar Assimilation System)
- Developed by Dr. Sun and Crook, NCAR

- 4D-Var based radar data assimilation cloud model
system

-Warm-rain process only (microphysics parameterization)

d, : rain water
d. : cloud water
g, - vapor

-No terrain (Cartesian coordinate)



®eDomain :
520km *480km * 15km

oGrid space .
Horizontal = 4km*4km
Vertical = 500m

®Mesoscale background field :

- Soundings at UTC1200
- Surface stations
- VAD

235N

EELE

225N

22N+

21H

205N

COLLSIGES

21.5H1

Y/
Sounding==> x, Mesonet==>@

118E  118.5E  119E  119.5E 1206 120.5E  1¥1E  12{.5E  123E  12%5E

2008-10-2



Mesoscale background wind in lowest level

Z=250m
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®Radar data : Chi-Ku (RCCG) and Ken-Ting (RCKT) radars of Central
Weather Bureau.

Teng, CWB)
- Eliminate ground clutter

X
®Quality Control: RCCGw# /
Unfolding (RASTA, Dr. Jen-Hsin G\o- * /

®

22H

o Criteria for eliminating ground
clutter

Reflectivity > 30 dBZ
Radial Velocity: +2~-2 m/s

RCKT
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3 cycles : each assimilate five to six volume scan from 2 radars
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Results
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Analysis from VDRAS

Composited radar reflectivity

Lowest level at UTC 1124
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Analysis from VDRAS in 11th level

Radial wind projected to SPOL radar site Radial wind observed by SPOL at
UTC1122
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Composited radar reflectivity

Forecast from 1124 to 1324 UTC
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One hour accumulated precipitation

Precipitaion D{
Observation | .
6/14 UTC 1130~1230
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Summary

BUse VDRAS to assimilate Talwan radar data for
simulating the mesoscale convection system.

BMCS can be retrieved through assimilating
radar data.

B\V/DRAS couldn’t perform terrain effect for
Taiwan case.



Future work: combine the VDRAS with WRF to
Improve terrain effect

®\\VRF can takes into account the terrain.

®\WRF provides the boundary conditions and
background field to VDRAS.

®\VDRAS assimilates the observations, and the
resulting analysis fields can be feed back to WRF for
longer forecast.



The end
Thanks for your attention.
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Taiwan_Realcase_090930 dbz X-Y profile Z=3250m t=0 Taiwan_Realcase 091017 dbz X-=Y profile Z=5250m t=00000s

/j A T T R r) A / i ioed g ,/:X( ,ﬁ
g L T N
(el et v ¥ : S

Witsiiss: - ! £ i
Gk e i
% fﬂ/;’//y/y/,%/;’ ’ %9 wﬁfz/é?/’/iw AW
3401 4 ’,/?;/’% éj//: /?;ﬁ 4 /?{ ; ap LA B T 2{
2 //{// S A,

// : f

e .

. e /{i/ : / :
e 2
RISy (.
T '/:;/f{q j//
/'//?/v/_’r/-r/v/w/¥ ,4?1/7;"//,/7 //{
% P : // z
byt 0y
247 s Wl
/ A AP A wol 2
i 7 T > ;
e s 140 %%{; i gy
A 10y A A A % % ///ZX//X/;

42

L=}

N

40
g
35

=]
=
=]
(=]

<
48]
&
)

=]
]
]
(=]

45

<
o
P
=)

40

=]

3
\
\
\

i
267
240

o)

oy 25

el

30
200
180

24

Y(km)
k)
iy
®

Y(km)
N
t\\\?\
e
R

— 0

N
\
N
N

N

'

g
: B A A IS AT s s ol T Ay, o
S i ess g (AP NS pp O S I s s s
i
- = Tx e "
//”/'/'/‘///‘/'/'/'//// r A A A VoA s A Wﬂ’%ﬁﬁﬁﬁfﬁ%ﬁf
S S S O e St S R Ve s s s

/ g e A
i / / Pl il ey 8O T2 - =
/ /////// /?//Q A A S A R A A A A
/ /{’?//"//// P IS FE A AT A A A A A A A A A 22 “ﬁfﬁ%ﬁj{/ﬁ/’f%f/fﬁ//‘)’

//?ﬁf/ﬁ/f//////////zf//v | A i A e
X
/" x e )
5 . S e T T .
I g W A
AN AP AAAAT I AAAA 40 o o o T e R e ey o e R
/?:";//}/'/'////’/'/'//////'/'/'ff// s A A A /4/{4?2;;}42” e /3;3%/;//;47
0 20 40 60 B0 100120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

0 20 40 B0 80 100120140 160 180 200 220 230 260 280 300 320 340 360 360 400 420 440 460 480 500
Kikm —
( ) 25 X(km) E“



Taiwan_Realcase_090930 dbz X-Y profile Z=10250m t=0! Taiwan_ Reqlcqse 091017 dbz X=Y profile Z=10250m t=00000s

. R e ] —
F L e e e i e R e DD T T T T T T T T R R A S e e S e e o J’/"/’/’/’/’/".ﬁ/’/"
e e e e i ey 2 i —@eﬂ-—a = i e ] P L L L TR P L L I R R e A R e W e
AOD sl e e L L L i e e o o e e L oty LI SIS A SO PO S SO SR e G B D R S I T T T T T
Jao T T s e S e s ke T80 R R S B R R e e e e S e AT R B L R L R
R B e e br st i Tl L o o s oy ey e R A e T T T T 50
B e e e e e e FEQ AT = T T T T B T LY B T o e e B R
e e B i e el e et (ES 0 R R S S SC S S s S o O TR R R N S L P LV R
Qe e e L e b b e e e e e = e e NSl WS S S S S S S e S L S R O R S L T T i R ikl
Foo ooy TR o BN S Y # IO O N e I I R ) FEP O SN e N B LY P B - L N
e e s o S 320 T L B e R e B S o S g - R g I b s e g — 40
B e e - R = g NG 4TI AT T T BT T A T e e AR e e L A e AT R T B T T T

—_

T T N e PR RS B S S S AL S A L L

L A A e — e e A .

=+ = gy~ R e e i e S S St e S S SRR N e O e RN T R S R 33
L ar g s ey iy b e o e

260 :I, bt b e e o T T L e o Mt e i e i o

—— 260

e e I 3 -
‘]I T T T T T W N T T e T, T ST LT T T
— DA e e L Bl L LY . B P S T e A S e a0
J' [T B it R T R T AT AT AT T
E LI N —_
370 E e el B B R iy ﬂ—‘?}*ﬂ/’&d*ﬂﬂfﬂ/aﬁﬂﬁﬁ
v e e —— -
>, —— for] D o T L T LT L L T LT B ot ot L T Y T 0 T T LT T i L T L L LT LT 25
] [ o o 208 PP S Y S s T SR S e S Y S T R R R R

T e - W Y 20
[l R e B e e e = 2 S R P R BT B R B R s e e R

B ] —r— - e s -
L A e e S-Sl RSl ; aiilala I o T T T T T T T T T T T T T o T R B 8 T T T T T 7 T o T
140 — o o e D e et o o L L o o o o T L e e o T T T T o 8 8 0 0 0 7 8 8 ot e e L L 10
R P O P PP R R e e . S O Y S P S P L S 140 T e B e e b
120 s o s o 2 o 3 0 2o 4 o mla s d S sl om v v il e e d e pl el T T L A L T T T T T A T T T T T T L A
B B i s [, (Pl e B i i P B 0 el i b AP e . e O T G R 4 — G
1L A A el S PSS et N e e el el el -y R g S A ST e g N S S R e e R
a0 —— - = L S s Sy . i VDR Y L i i L i L i L e e L ot ol o 8 8 T A R 5 O L o R R LT LT L L L L e LA LT L 1
B S W P M S 0 oo e L R B R T T T T T T
1 B e T A s Rl e
—— — e — —a e = i [le T e R e e e T R g R i B R I e N
‘m—b—b—b—b—b—b—h—h-—h--a——ﬁ-&—&—fr-r-r-&-fr-a-r-&—fr-a—a—b—b—b—»—)—b—»—»—b—b—b—b—b—b—b-a-m-a--a- foT e A T T T T LN T AT AT T e e AT IS
) b =~ — — TETER R R R R R R R TR TR TR TR TR TR TR TR TR TR TR TR R A0 Y e e e S e L e L L L O O L L A e o o e e L
i - - B e e e i e i e i e [ T e R N e P L L L S L P ST R L D R L L B S L e S P e )

4] T 7 T " " 7 " " 7 T Y " " iy T T i T T i T T i " (o 20 R, GO P 0 P G G G R R R g R S B S B S g L e R R R B e
020 40 80 B0 100120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 +40 460 480 500 L A A p gy T

O Rt e et o e i oo e o o e e o o e et o e e e FmEm G
X(km) O 20 40 60 20 100120 140 160 180 200 220 240 260 280 300 320 340 JG0 J80 400 420 440 460 480 500

= X(km) —




Mosaic DZ Date=20080614 Time=112434 Lev=9

y  GiEW
(et

420
400
ELUE
3604
3404
320
3004

2801 b &3 . 53 4_’9 T a5

2601

a0
— 240 S
E &
= 7 25
= 2004
180 | u
1601 0
140 1
120 : % v
100 L g J 10
801 | /
80 =

401 . f

201

20040 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 J60 300 400 470 440 460 480 500

X(km)

Gré0S: oL/ IGES

Taiwan_Realcase_090930 dbz X~-Y profile Z=4250m t=00000s 14iyan_Realcase_091017 dbz X-Y profile Z=4250m t=00000s

=

ey
42 ;’/’ A 420 i,
400 y ' i i R
oy : N 409
a0 / e e e 50 T80
380 ,/; & e T 50
//’ iyl Pt B PN 380
340 v A 5 340 45
I20 / ///{ / | 3 T T
A= 7= 40 20
Sy 40
y W g 300

i TAAATT 35 230
el P e
A P 264

AN AR T 240 i
e

) ’ ;;//’/"/'/'/’/’ s 7
2 AT E A T T T
e 25 & NG A A A A &
: //;;f;///v/jf ” = w00 /;{/v/v//,////% :

s W s )
s N B " 1oo] SAAAAAE AR ; "
Y b Wl e

5 z e gy " o

.. ST L LAY, 0 B o ol e e LA /’% / 0
CALPARERAAAAAAARAAA AN I e e el b v 1 L B NE //

1Yk 1 AR AR A 10 LT B e Sy e * e IS S e 10
I AP Al S A AT I A B G G G R ey g i <]
ARAANSS LG PSR TAAAR AT B s I s o e s e b il .
WAL A LSS AAAAS P s i ity R /’/VW/’/’/’/’/
) B NI Y VP e e e T T ]
PRP PRI A SAR R A W i AR R e A
s N

e e e A WELLLEL LI AL IS

20 40 60 80 100120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 +40 460 480 500

X(km) — X(km) T



