110 # 12 * F RS A7 ¥ 249 ¥

WRECE R PP ITRGF 2 BT L R

the & FEF thw FES MEE T
DR AR e S

#&

EMRFREA R EOFREYEE > RRFERLF RO FER Y - SR p R g
PIFERF o FHBFEBE) A £ FFﬁzﬁiﬁﬁﬂﬁ o FRFLHEIF LHIFE T A
ﬁ»mﬁﬁ MERAFER (A7 AN PFERLY LR PREOREERY F o T
AP REFEY R A G ETHRE A AT ﬁm&%ﬁﬁﬁﬁg4wm
(Extrapolation Adjusted by Model Prediction » EXAMP) » pt = j2 i3 ix ¢k 28 % 23 ) enw A5 i o
e o3F i RARBCE RS TR A g "NeA F o 27 A AP IER E W 4 > A
TAH2019E 7 AT A T > @FhaE BRSNS BB L 2 kehw gk T
FRH TSR T F 7 EXAMPZ i I pFE IR w 0 5 R334 Y S IR A 0 Ao
BRI i E o B (SR T MR R U F RIRA B T Wt A 3p B
i Tixa [ FTLApp, AN I ERH ﬁﬁsgﬁfﬁ?fﬁ"% FAFEFT A o

Wit (e FF - TRV S FTETER L SR g

L %3 weather radars) iz BLIP| T B FFF 2 7 B f# 47

TE KA PR FoveE s R T2 BRRESZ 27 B R H -k % (hydromet-
A MR SR A 0 TR RN R AR eONF il o Flut v it L MRt g m
FHEFEFOFA LTS FREE R EXE L ks & PR )< I
PEANRDE FMHAAL 2 - 37 FMHI R FIaEyAsiakE] FEIMPET
CEREOEEEREF R ? (ALl N N v F iE (polarimetric radars ; Cunha
HASHPRpE AL ERRS FE DL etal. 2013 ; Huuskonenetal. 2014) - ## 3
Bhod SpLER F R 2 B R $17 2 ABIFR B F R TEFTH N
B VAEBN EETETRERET 5 & % %% w ok ¢h 2 (radar echo extrapolation) £
FREERETRFETRDE K> RF & B % i TRk i (radar data assimilation) ® 38
B R R ATEEE L FE P RE Fos o B g 37403 & 3 2 (blending scheme)
gEeni o e > S U AP E a- & SLEE A PR o A G BN R a2
PEE o (Extrapolation Adjusted by Model Predic-

W F R LR TR BT AR OB 4 & tion » EXAMP) » #57 3 £ 7| B T 6" & X
F 0% B G SR 5 R BAFE P PRI TR ST
ok kA 3 o 38 B F % % & (Doppler TR L AR K ) SR T BRI AR

17



110 # 12 *

o 4 0 R FFEIHEXAMP S G iR EE > R
I EF TS EAE e & 2 o
PR A S S B R R PR
oo T AL P ) 2 F g
i R R TP 2 T A ]
= App B 38 A 5o H R B2t AT

"i“F\z"it’o

2. Bk
21 $RABE TP AN UEIFER AR
(MAPLE)

MAPLE 3 4c £+ McGill + & #7573
g Ew L thaE WPEIEAR o H R
VET & 2 3 9 p ff # 2 09 e
Germann and Zawadzki (2002) <% ¢ #7it o
VET &35 @& % § 5 dche ]
i# > @ MAPLE i * ik iy SV AT el

R s

Jver(@) = Jy +J; (D

(DF ou b gt foh it i

BiJei WA ET S BAL EHT S o

Jor BT ?ﬁ-ﬁﬂ:ml?fmﬂ"vl
it o Sl o Jyst )T AN B

Jo = [J, BEO[Y(to, %) — W(to —
At,x — uAt)])?dxdy (2)

=y |G+ ) +2(m)
@%f+(%92+2Gﬁﬁjdmw 3)
ISP o WR ke E AL B G BR
BPROAFERITIR  x®y 2k X
SR uy hust B R F T
%F%f:yéiﬁﬁ%&&%i;ﬂﬁ%
%% 124~ & - ¢ ?t » MAPLE # * Laroche
andZawadzk1(1994)é1’7"< B FRAe R 0 k=t
Sl RA AR R E AR A G L

F ORTEIFE LT

18

¥ 249 ¥

RREE SIS SN L S
Rl g * L g9 p fede T n
(Robert 1981) » ® i w jh #% §° chfru ™ » 243

A

w8 0T AT 5 -
a = Atu (to, X — g) 4

Pow R ART AT F S H R
®H P S W A A TRRIME R kY e
AP M B 4 o 25T 7 ¢ MAPLEh
RETFIE R L FR20A B
BRI T AL w L PR S 5dBZ; i 73x3
PREZETH R RFRAES DTG
TR RSP ERRZT2T2: A BEYyEY
Chung and Yao (2020)4Z 58k B > & %] 5
0.5£21000 -

22 R FARALIFFHEEIWRF)FTHRE

e

X F A 7 fr3F 3% #2038 (Weather Re-
search and Forecasting mode ; WRF) 3 % &
B 7 # # % ¢ = (National Center for At-
mospheric Research ; NCAR)#74F & enfic (e
HosS o H fe @ 45 L 27 7 WRF (Advanced
Research WRF; ARW) g 242 4 ¢ = g 30
(Nonhydrostatic Mesoscale Model ; NMM) =
® 64 e~ WRF# &2 % %2 (WRF Pre-
processing System ; WPS){rWRF 7 # fe it
% Yo (WRF Data Assimilation ; WRFDA) -
BT ARk A F AR -
P S li%iﬁwa?;%’f‘ w o R
YRR FAe L ER RER A o KRG
* WRF-ARW 3.3.15% » & * engr 12 4 2
¢ 3EMorrisonZ ficde 12 S B i ~ Poii ff 5B
¥ 45 (Rapid Radiative Transfer Model ;



110 # 12 *

RRTM; Mlawer etal. 1997)~ £ ;& 5 %~ God-
dard-& 4 #5 % (Chou and Suarez 1994) -~ 3
ot < FENCARY < & i3t (Fifth Gen-
eration Penn State University and NCAR
Mesoscale Model ; MM5 ; Jiménez et al.
2012) ~ Noah# @ # ;% (Chen and Dudhia
2001) ~ i7 % B A & #c5¢ (Hong et al. 2006) =
Kain—Fritsch# 2 %#c* (Kain 2004) - &%
it > 5o Ay & * WRFDA3.4.15% 1
Zag s TR it > (three-dimensional
; 3DVar ; Sasaki 1958) » 47+ %
#ciE 78 g% * CV7 (control variable option 7 ;
CV7; Sun et al. 2014a)# § 4 2> £ 4F
oo A it LB e FE 2 IRE Ok A
(Global Telecommunications System ; GTS)

variational

> 2k %= % ¥(Global Positioning System ;
GPS)~ # % (Radio Occultation ; RO)fr§%
PN s 4 —}, o

23 LinCD#Sal CD= 2

Hwang et al. (2015)F]* ¥ J&* >+ 8 i
RAVFPTOREE LR Fpit
dissolve ; Sal CD ; Grundland et al. 2006) >
BEAEZFEZ BT AENNDIEFEY R
F AT E S gk B CF I o 1995 Hwang
et al. (2015)5@7‘“ NS A AT
CHEPROT A S
Cloy) =wh(xy) + (1 -w)l(x,y) )
P owE AN 0B 1 2ZFafEd o KK,
Bl u & MAPLE 2 WRF g3 w

o Rl w e SEF A ] R T
00 hhmmf? » s foit

# (salient cross

:# (Linear
cross dissolve ; Lin CD ; Grundland et al.
2006) = g BRELEW()IIEHE D 120 &

F ORTEIFE LT

19

¥ 249 ¥

g 1 MBERT 002 120 1 150 A48
Pliads 0o 2@ > SalCD = i % ¥ BL 21,
ZRwABREALARAREN  LIRT R Y
sengiic o 10t 0 R Ews(xy,t) w2
r(x,y) ik > do(6)78 T -

s =3 oo — ©)

2 [wr+(@-w)a-1)  Jw2+r2+/@-w)Z2+(1-1)2
Hib w5 R (N
e % & ot S B (D) o AT (TN Ao

Y or(ny) s i

T(X,y) =CI)[N1(X,y)—N2(X,y)] (7)

2.4 EXAMPH® & * i3

g EXAMP A £ 2,3 &
WA BNR DT MAPLE bt i #037 p]
v ] o fe e eF H e R AL WRF #iciE i
LA o S HRE R

AT

FATIERI DY A )
o iE 1050 foAe i (spin-up) #p B 47 5 iR £

m;

Frgfine 2 R G M B e b
$inse 3 X FRIT G0 KA hus

ik BE BT R EF R R 0 Alg
THEFTRR B MR Y
iR TG RE TR 0 AR
¢ EXAMP = i #0300 v 1t (Wy) 7 4 7

-

lpMAPLE + (qJWRF - lpMAPLE)(1 - W)

0 dBZ
Ve = if Wyape >0 dBZ (®)

if WuapLe <0 dBZ,

¢ WRF4p $13 MAPLE chw 4 3 £
WYywrr — Wyapg X F F ~ T A WG
0.5%yapre ¥ —0.3WyapLp ° AiE L+ ~ T LD
HET ALY TR g {rWRF
Bt BB HR e i R R 2 R e
5 o 1548 00,587 —0.3 5 5ok el o W

[l éﬂm -\4\

B o A BAEE ks g iy

i
=
A
ek SRR S EARPT] R o B 5 chd B



110 # 12 *

oA

/2‘3;3;( ohag k& 2 iﬂl"zélﬂl"‘ ]‘ilf/z{i

R PTEAR > (2 05 2R F B T o R e

O A A B ATIR R AT 4 i R
At FEen(% 4 5 4] ) 0 RIEXAMP 2
B L RATERETA o

3. REA&EK
3.1 TTEABHRIR9Y (> T

FAF R S50 1117 A &
ASEXF AT kRS g o He F ok
LHMFERER R AR LT iR dw
(#2560 167 P )EEE(FHFALNT?
297 ) ¥R R DR ING LA
BRI A g A mu A o
AFE T E 2019 ¢ BB F = o) pFL100F
F g Es B I0B R A T 2433
PR ozt E o e B EMFB ¢
FRE e ek dE g~ MU R R K Sufe
Wb o PRSP hodk 10T o

75 431 pFEC % 41 * MAPLE ~ WRF -
Lin CD ~ Sal CD{*EXAMP;& {7 T
v g IEIFF & o MAPLE#T#¢ * thé s w
Ak p P L F % K IQPESUMS i st
(Quantitative Precipitation Estimation and
Segregation Using Multiple Sensor ;
QPESUMS ; Zhang et al. 2011) 4 % - WRF
oS @ A T B iR R HOE R Bl
1477 o % — K 7 280%280 1 -k T 4= 2 2L
fa4r R 21522 5 % - K 7 331x331H -k T
fefemlho 347 R 5322 ; 4-F PG 45K o
WA e B R R kP £ MBI RIRE T
3% ¢ . (National Centers for Environmental
Prediction ; NCEP) 2 zk ¢ #F % %t (Global
Forecast System ; GFS)0.5°%g 3% » F Al e
= Rl @ * WRFDA v = ‘& % & %

v 3

»1504 45

F ORTEIFE LT

20

¥ 249 ¥

(3DVar) > Ir * GTSF 4% ~ GPS 4 & LRI F
B2t F 27 dning RETEr R
BRI TR o
32 HgEes
BRI AR G BI2F LRI
EWPEIFRI G PR 2w ;Hf“lpf—
# (root-mean-square error ; RMSE) » 3+ &
Bl 5 A3 pF i@ gLl w L < 300 dBZeipe
BB o %%k Ko s B HRMSE ¥
EXAMPZE3F 5 B X > MAPLEFg 3R =t 2. © 3f
AL VIR G S RMSES %4
FARIRPERE A 4c @ A 4 o Lin CD3E4F o0
RMSE*+602 904 4& '* Sal CDFp 3R 4 » {2 3%
12022 150 » 45 ) v Sal CDEsf & ° ** &
Hwang et al. (2015) ¢ Sal CD2_ % 3>t ¥
BFRF2325/ ] Pk ELiIn CDeiE % -
R ARS S AE B RSB
w ok F? (B ehTp v {F 4 (threat score ; TS)£?
it % 18 4 (bias score ; BS) » A B
F A PR PRI IR i o B3 B
4wl o T WPEEIEIR D e FFARPER
% Fow it P4 1E (10 dBZ ~ 20 dBZ4+-30 dBZ)
HTSEBS - d B ? ¥ 5 1 MAPLE £
EXAMPAE4R ciiTS 30 91§ TE4RPFF ~ 975
P % 4p % #2170 * HRMSEF % 2
AR A EEFEY R LT ARE R L
PO 4@ enFERlA 4 4 o @ WRF ~ Lin CD
frSal CD3g4F TSI g it > & & FFH -
MAPLE £ EXAMP*t3g 35 F* 278 5 1022 20
dBZBS4%:17T . J2 {8 el it EXAMP>T g 3F
P 4530 dBZ:BS ] *+1 » 3} EXAMPE
FWMAPLEE#R 3 { 3wk P HEE o
AR B o G p Aot JKEXAMPAE SR o
RMSE & i< e % 827 > EXAMP i @ &2

oA

ppiu)



110 # 12 *

AR AR B B AL BE B N
oAk o B 203 WRE - Lin CD{eSal
D’?E§F E’-,WBS ? R = —}”\1 ’ fl*‘ %\' i‘:“
ERERGIE AL £ AT

i% B> &

B3R P R

4. B anh iy

41 % pEIp EH TR T R T

LAY s P EXAMP S 2 b
BEOIAY X F o F TR kA
(Weather Analysis and Taiwan Climate Hy-
brid Monitor ; WATCH) » B 3 12 T e pF v &
FEREN ) ZRSH DR T A&
(https://watch.ncdr.nat.gov.tw/watch_now-
cast) o % 7 W p AR E LRPITDE
b LR ER Y FBATR TR
FEFTM -RSZLEFT e o #10448Y
Fr-=pF o REw P B 304482 B
B2 A K904 482 EXAMPFEaR en > £ & =
Wokot b BT P B k2T IRARALAPE
Bzt dz2 T a2 likt e
Kﬂ?%ﬁﬁ’iﬁﬁﬁ%ﬁﬁ@%i%
TR v BIEX 22 F 0 HFFHY
Fim— Bhoggcx w Bl P MIZELL Y U
TotRenl+ 2T s 7% 303g

4.2% & - 1< App
TP A RE T REFHENESF A
ifi\ziﬂ%%ﬁ"i@ EHERF o iR
g —‘F%"iiﬁ/ W B PR R 0 G de AP A
o 2 Ch s g pE o fE 1 BT R R
FAFEF M LR T wpEg
E%‘%iﬂﬁﬁﬂﬁ;? 2T PR AT
F 2 e Eac ) JI S App, o Al

x fT 5|J

4

F ORTEIFE LT

21

¥ 249 ¥

FEAppfr enF A & § 5 X3 - 7 5
—rﬁf A e o 1 p B EeE BT B B 4
P EPEFHEE LBSH
AT ® 2 7 0 o 8 S Bdp oY T
PEIOE 27 4o RPN e ps‘;’”\fm i R ]
A RLP BT </ 0 g TERR i
* ﬁ@f« T & A 0 ¥ — 38 R = L
17 RPFERFE LRz ad GARE R
P Ew G R Y
RS E2RaROTEEL -]
oo W65 LAPPT EETHG 0 TIREL
204 482 BLPIw L2 A K60OA 482 > %
EXAMP;2 FE4R W it o o 4 a0 15 36 PF 7Y g
Flo kb i v i 2 RBFF TR o d 3
PLAppi * GPSZ_ix g BB L T & g
frio R F R G kw0 R
A R REY R FECBRR R R
B BFm g F T aenl BERF  fob
P T2 SR 3 4 B I
Flald e if#Eiriaim-y
b Apps H BT PEER T LRI T % ¥
HE U EFEBATON T o APPIEE 4
hoREIE P o s FJE R E 5 H gt
B i doB 7977 > tkypid ¥ '?5?‘%%3 G
R B 0 BB RS T e P R
§‘f

L]\—v‘“s ’\4 ‘\l

AR j&.rg

7‘1‘%

=

+20204# 87 B H = S APl > KB
Praed eyt SRR LR 0o R
202097 24-26p *t A A w F - e T R
kP B o 42 2020#£ 107 13p 3 ¢
e o DL QIATH R T E
FoEH e ER %TiAppi‘“iz?é%
HorE e TA ke KiEE A
B o # 1202187 31p % ik > Android & st



110 # 12 *

3 25,1164 =% ™ ;“ 108 & sLe 3 42,784

LT O E R 4567,900 §4
o HpohiEH ax:ﬁliz&(locatlon-based
service ; LBS)s- R dicd § i 163a’&?+ﬂ
RELR 885 -

5 3%

nTZ

AFT G R B 3 o 12 (EXAMP) 3
& =% 5 i £ MAPLE “h 4 j2 2 WRFHZ5S
L 32 7 EMAPLE2 #73E R e i
v e L R AAWRFHCSG SRR e R
WMh LR B - 2R FIEWRF AN A
PR TIEAR ¥R 4 A = B R R
Flot AR G that i AR L i F 0 R
EEFTETHE CAEL  HFIHIE D
SR E R REGOTVIEWA o

AFT T 4S412019# 101 55 5 & F %
A3 IEAF PFE 0 & (FMAPLE“h 4 2 ~ WRF
#-3% ~ Lin CD ~ Sal CD{rEXAMP# & ;2 &
IR 2 A TEIERTR AL BE
S RINE A WAL G MUR R
Aok v B Eo kAT F F EXAMP
BT e BEE Y kB 35 AR
4T ko it F s
3432 6 0 EXAMP;2 3f 4F (ARMSE $ 4 »
MAPLE *} 2 ;2 5g4F = 2. » @ WRF ~ LinCD
{rSal CD= j# % § BE & 3 R 4L -

R o S R S A S kR
B WATCH " rpsvd o g B e | e 7 &2
[T App @ 38 A & Kk E- A&
%?ﬁ&%ﬁm%@ﬁ§#aoﬁﬁgﬁ
BIATHISE 6 TR ki BT L
PRI BRI RS TR 6 iR
R T | F+ App*tAndroid22i0S#

I—,;%’a,,

F ORTEIFE LT

22

¥ 249 ¥

,F$/f I fi’éi@ﬁﬁ‘ ;’(—ri\‘. » B poen

LBS:j-F-#icé 5 1£16.39 » & * 3‘}% >

%_ o

6. £¥ = [F‘Je

Chen, F., and J. Dudhia, 2001: Coupling an ad-
vanced land surface-hydrology model
with the Penn State-NCAR MMS5 model-
ing system. Part I: Model implementation
and sensitivity. Mon. Wea. Rev., 129,

569-585. DOI:10.1175/1520-

Chou, M.-D., and M. J. Suarez, 1994: An Effi-
cient Thermal Infrared Radiation Param-
eterization for Use in General Circulation
Models. NASA, Tech. Memo, Washing-
ton, DC, USA, p. 85.

Chung, K.-S., and I-A. Yao, 2020: Improving

radar echo Lagrangian extrapolation
nowcasting by blending numerical model
wind information: Statistical perfor-
mance of 16 typhoon cases. Mon. Wea.
Rev., 148, 1099-1120. DOI:

10.1175/MWR-D-19-0193.1

Cunha, L. K., J. A. Smith, M. L. Baeck, and W.
F. Krajewski, 2013: An early performance
evaluation of the NEXRAD dual-polari-
zation radar rainfall estimates for urban
flood applications. Wea. Forecasting, 28,
1478-1497. DOI: 10.1175/WAF-D-13-
00046.1

Germann, U., and 1. Zawadzki, 2002: Scale-
dependence of the predictability of pre-
cipitation from continental radar images.

Part I: Description of the methodology.



110 # 12 *

Mon. Wea. Rev., 130, 2859-2873. DOI:
10.1175/1520-
0493(2002)130<2859:SDOTP0O>2.0.CO
;2

Grundland, M., R. Vohra, G. P. Williams, and
N. A. Dodgson, 2006: Cross dissolve
without cross fade: Preserving contrast,
color and salience in image compositing.
Comput. Graphics Forum, 25, 577-586.
DOI: 10.1111/j.1467-8659.2006.00977.x

Hong, S.-Y., Y. Noh, and J. Dudhia, 2006: A
new vertical diffusion package with an
explicit treatment of entrainment pro-
cesses. Mon. Wea. Rev., 134, 2318-2341.
DOI: 10.1175/MWR3199.1

Huuskonen, A., E. Saltikoff, and 1. Holleman,
2014: The operational weather radar net-
work in Europe. Bull. Amer. Meteor.
Soc., 95, 897-907. DOI: 10.1175/BAMS-
D-12-00216.1

Hwang, Y., A. J. Clark, V. Lakshmanan, and S.
E. Koch, 2015: Improved nowcasts by
blending extrapolation and model fore-
casts. Wea. Forecasting, 30, 1201-1217.
DOI: 10.1175/WAF-D-15-0057.1

Jiménez, P. A., J. Dudhia, J. F. Gonzilez-
Rouco, J. Navarro, J. P. Montavez, and E.
2012: A revised
scheme for the WRF surface layer formu-
lation. Mon. Wea. Rev., 140, 898-918.
DOI: 10.1175/MWR-D-11-00056.1

Garcia-Bustamante,

Kain, J. S., 2004; The Kain-Fritsch convective
parameterization: An update. J. Appl.

F ORTEIFE LT

23

¥ 249 ¥

Meteor., 43,
10.1175/1520-
0450(2004)043<0170:TKCPAU>2.0.CO
2

170-181. DOL:

Laroche, S., and 1. Zawadzki, 1994: A varia-
tional analysis method for retrieval of
three-dimensional wind field from single-
Doppler radar data. J. Atmos. Sci., 51,
2664-2682.DOI:10.1175/1520-
0469(1994)051<2664:AVAMFR>2.0.CO
;2

Mlawer, E. J., S. J. Taubman, P. D. Brown, M.
J. Tacono, and S. A. Clough, 1997: Radia-
tive transfer for inhomogeneous atmos-
phere: RRTM, a validated correlated-k
model for the longwave. J. Geophys.
Res., 102, 16663-16682. DOI:
10.1029/97JD00237

Sasaki, Y., 1958: An objective analysis based
on the variational method. J. Meteor. Soc.
Japan, 36, 77-88.

Sun, J., H. Wang, W. Tong, Y. Zhang, C.-Y.
Lin, and D. Xu, 2014a: Comparison of the
impacts of momentum control variables
on high-resolution variational data assim-
ilation and precipitation forecasting.
Mon. Wea. Rev. 2014, 144, 149-169.
DOI: 10.1175/MWR-D-14-00205.1

Zhang, J., K. Howard, C. Langston, S. Vasiloff,
B. Kaney, A. Arthur, S. Van Cooten, K.
Kelleher, D. Kitzmiller, and F. Ding,
2011: National Mosaic and Multi-Sensor
QPE (NMQ) system: Description, results,
and future plans. B. Am. Meteor. Soc., 92,



110 # 12 #

1321-1338. DOI: 10.1175/2011BAMS-
D-11-00047.1

F RAEIRE 24T 5 249 &

7. WMERE

Domain of WRF

N0E 1SE 1206 1256 0 1SE 130°E HSE

B 1 WRF f-5¢ "'L'rfé L3 Bl S
s B o % - & 280x280 B kT
fteE ﬁi*’ﬂip 1522 « %= &%
331x331 M-k T fetigh 2T A 5 3 2
g2 o

RMSE at different lead time

- 104 ® MAPLE
920 - Wi
:0 \\ #laCD
68 =N =] “5#l (D
%. _\I =N »EAAMP
15

54
0

/////

RMSE (4B2)
/////
/ 7

lcadlnnclmlm
B2 MAPLE ~ WRF ~ Lin CD ~ Sal CDA4r
EXAMP=t 3¢ 45 p= 760 ~ 90 ~ 1204150
&2 w ok RMSE» 3+ & % Fl 543
PrEY B v Ak < 30 dBZ e gk o

24



110 # 12 #

10-dBZ TS ar difterent lead time

l l_, MALE
55 . WRF
4 f” L (D
JYITITITE:

00 _ mDaAMP
a 150
Lead time (mun)
(a)
20-dBZ TS at difterent lead time
Y " MAPLE
(.I 2 " WKF
S LinCD
‘ Salcn
o Dl el pesd e S
[2h) 120 150
Lend timwe (min)
(b)
30-dBZ TS at difterent lead time
' s MAPLL
e 5
= 0'4 LD
02 Saltn
0.0 ll l BeEsl Ee=SE mmosm  seaw
() ) 120 150

Lend timw (min)

(<)

%3 MAPLE ~ WRF ~ Lin CD ~ Sal CD4r
EXAMP>* 3 45 pF 760 ~ 90 ~ 1204150
A 4~ P 218 (a) 10 dBZ ~ () 20 dBZfr
(C)30dBZ:TS i » 3+ & f 1 & 43%33
B¢ ,§L/? P‘»"%NO dBZ = f*"fé

F RS A7

25

¥ 249 ¥

10-dBZ BS at differeat lead time

2.0 OMAPLE
+ - D
o 1.5 M z 8 ¥ + WRF
<] ° LinCD
1.0 ° - ° 4 8al CD
0.5 O EaAaMP
Hl) 90 120 150
Lead time (min)
{a)
20-dBZ BS at different lead time
20 OMAPLE
o + :. by 1 + WRF
(<o) a L : 2 LnCD
1.0 4] = 3 o ASal CD
0.5 0 ExAMP
60 90 120 150
Lead time (min)
(b)
30-dBZ BS at diflerent lead time
20 z 1 = = OMAPLE
p 1.5 ° .‘ ;L R: D
= m
A
1.0 a v = aSal CD
> 0 ,
0.5 . 0 EXAMP
60 90 120 150

Lead time (min)

B4 MAPLE ~ WRF - Lin CD -~ Sal CDA4r
EXAMP=+5F 4% f% 7 60 ~ 90 ~ 1204r150
A4~ PP () 10dBZ ~ (b) 20 dBZ4r
(c)30dBZ:BS & » 3+ ¥ 4 [l 5 4318 p*
BoP LR w k% 0 dBZhge e Bk o

@ vrumasne

TR ) Sysp L N 02151 1K

TR LN ARES - reSe "MEENS
FRNEES  CREDEEAES 1AATERT )0 D o ADvery R nane
ANB CIM e NTe ASE W
5 Eaw
W5 WATCH & s 2. T 9 g s & 57 8 4 jie
Foooe



110 & 12 2 F RS A7 ¥ 249 &

2 4G |l 85% M) EF10:52

4129 ol 4G 4

METHR/IESENEN

+ MgEAEN

#iETH /IS E

2 HET/ELE
LI CE D

S ERE TR

ST/ KHE

W6 "o | §IEApp, FHEEFT & o

112_10S_code2_release_Access

W7 T FFLApp K TR T B
T %

o

26



110 # 12 *

212019 3R F 2B EAMEL -

F ORTEIFE LT

¥ Ao P i FiEp g
B 3% & (LT) 11 5/24 (1) ~ 8/1 (5) ~ 8/2 (5)
¥ @ 4 & (MF) 4 5/28 (3) ~ 5/29 (1)
i B ok B (PL) 19 6/11 (3) ~ 6/12 (1) ~ 7/2 (10) ~ 8/6 (5)
ek (TY) 9 8/24 (9)
B3 43 1 P EL 10 B % 2

27

¥ 249 ¥



110 # 12 * F RIEHE LT ¥ 249 ¥
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Abstract

Short duration strong rainfall event change very quickly. It is more difficult to develop a very
short-term precipitation prediction technique than daily weather forecast. In order to provide precise
warning information, not only need highly updated observation data but also has to deliver that infor-
mation to the user immediately. Therefore, this study incorporates the techniques of radar echo extrap-
olation and radar data assimilation by proposing a new blending scheme called extrapolation adjusted
by model prediction (ExXAMP). This scheme has trust in the pattern of reflectivity predicted by extrap-
olation but allows the intensity to be adjusted by model prediction to a limited extent. For a systematic
evaluation of its nowcasting skill, reflectivity nowcasting experiments for various heavy rainfall events
in 2019 are carried out by comparing the methods of extrapolation, numerical model, and three blend-
ing schemes. The results show that only the ExAMP nowcasts can predict both the strengthening and
weakening trends of reflectivity with the lowest root-mean-square errors, the best among the five meth-
ods. At last, we develop “Real-time Rainfall Early Warning Technique” webpage and “Raining Bell

App” to provide the newest and latest real-time early rainfall warning information to the end users.
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