IESEERE S i p L

AT T I LR T )

s BTl USRI k2 B R
FPRS BB 5L RIS
L] 19 S0 5 b S SR 12

2 4R f
3R

20120219 THOO 103 048 (°C)

Special thanks to
SRS




IR 5 T R IGEE R R, (FIFOW )FHll

I BT SR P T ]

>

.

/ %Fﬁ ] }ﬁ

Silias
> FIFOW_SFM = & (99~101 )’ﬁ%ﬁi?%ﬁ
>§J‘%1:PP VS MOS
= 101+ %9?%% Dynamic MOS
> Fﬁﬁﬁ 2 : PP_S2Gridded VS PP_Gridded

AR S 2R

u

/




SEEEYL P @m0 hitp:/Avww.cwb.gov.tw

| SemEsr | dmEEs | EERNE | ESSHENE | EX4E | EXESE | WSS | IZdE | Imgo |

Fatx BkFRT AR

HEEEEE el B
‘ = STk
TEA - 09/13 & w o mEks] el (WE
# it mame g (=] ¥ (=] | & |
. %o 23.31 Q.
TR e T 18~29 - 83 EENRSN
25~33 Ew@ R = g :
R 23~33 [ 35
o wmm v
24~32 ¢ 2 20:\»29
| -
- R 3 r
v g K [
25’“3222::2.8 g 5
T i o
o o -

ERRERG AN B /M (EEnc| B o [

‘Jﬁiﬂﬁﬂﬁz 3 /NEFTE 13883k
TEA : 09/13 BR
25~32
i aaA 09/13 09/14 09/15 09/16 09/17 09/18
p ’ EEHAm =: iy EHf EEiR EEf— FHA”
' 24c.30 ) W FRFFE B* #®t B*x ®t | g% ®BE BFx Bt BFx ®Bt  B8x  B®b
22~28 33,293 P 15,430
Ehl peis sy
: i FERMR 2 »
2330 P G LAY LAY W A4 Y W A W Ry WA Wi W W
xR
24;30 mam(C) | 32 29 31 28 31 28 31 28 31 28 32 29
25~31 7 26432 #eil )
amyl o EEm AER(C) | 26 25 25 25 25 25 25 25 25 25 25 25
saman (25701 ETRE R 2 1 3 3 2 1 2 2 3 3 3 )
zoal [amem
: Emr wrlE HitE =iE HiE RHER RERE F=EE RiLE FiE /RiE RiLE F=iE
WY pa~3o g’&;?
g2t it ) HHERE 829 87% 80% 82%  75%  88% | 86% | 91%  81% 80% 81% 84%

FEFt®E | 30%  30%  30% | 30% 80%  60%



E% 'F’ E[Bﬁ El 2
> NWP V2 E AT F’%%Eﬁ 2 = (50/15/5 km = 2.5 km)
> NWP 3= [l 3 i S = F’%%*PHI“}’F\;%IE& ( Tmax/Tmin/Cloud Cover..)

> NWP i L1 (576 st ( Bias, #470%...)
ik U 3

B0~ PRI REF TR ( AR 25 s, SEVREEV L L)

EC IMA WRF (EFS)

T925,T850 | HTLUVQ... : <r ) .
U,V10m :  925,850,700,500...
Precip. Adv, gradient .... \ )

Model
Output
Statistics

Multi - Model Ensemble

Info from Space & Time



Approach 1 : GFE Smart Init (CWB GFE team)

Raw model Sampled to Skm Topography _
Data at 80km resolution LB DNERLET  (Mike Romberg,2002)
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Approach 2 : MOS & "% (G8)
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Statistical

Model Forecast
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Predictand
{derived from observed
weather elements)

Mote that PP uses
model data only in the
implementation of
the statistical
relationships.

MOS Development

Verification

The COMET Program
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Dynamic MOS (D-MOS)

¢ Developed by Research Applications Program at NCAR (bill@ucar.edu)
¢ A continuously updated set of MOS equations is fitted

—at each site
— for each weather parameter
— every issue/forecast time
¢ The most recent 100 days of history are used to fit linear regres-
sion relations between
— predictand (weather parameter observed at station)

— predictors (weather parameters in NWP output)
¢ New sites/new models easily included (within 100 day)

e Better sensitivity to current weather patterns.

(e.g. ENSO signals)

Ref : Claudia Tebaldi - 2003 :
Improving numerical weather prediction using recent
observations and spatial composition



FFi(1) : PP, MOS, DMOS

HIREL -

PPEEASL R = [ =P 73 Mre ] (4 7171 JEC-TIGGE 1| {4 &, PP_ECT)
Lﬁﬁ’?’ﬁf e INWPASLZ [*HU%%’QPPTEL’F'J(PP by Model) ?

R

PP_by EC : @ﬁ%%ﬂlwﬁﬁ[mﬁ AR > 5 R A TR R (2006.10)
FLZH T NWPREL [ S

PP_by_Model - ji* Bl [l pf[ASLAF 1% ~ 2 H] E%P@T%‘:‘:‘%E = EL P HR PR

H o
ﬁ;j Scatter Plot Model: ECT Station: 466920 N MSEN en 0 0zT
® [Corr: 0.94887 - - zg_
so[MEcosaes o oT | ]
A
A0 104
. _ 0 - i
ECT : EC-TIGGE(0.5°) o vemazed
- RMSE: 0.87725
OP models: s 2 ER
Yobs Days
JMA : JMA global (0.5°)
PP by ECT] Station: 466920
NCEP : NCEP global (0.5°) 10 091894
s 7.94 |
NFS : CWB regional (15km) 6 :
4 1
ECAl: EC (0.125° '
( ) 2 0,00 229 0.57 039 0.40 0.55 0.40 I
)= } i
=2 EC'II' JMA NCEP NFS ECA1 ECT JMA NCEP NFS ECA1 ECT JMA NCEP NFS ECA1
RMSE/YSD : - Mean Bais RMSE/Ystd

T = =
ﬁ'ﬁ[jf/\ﬁ“’ﬁ%ﬁﬁ (il Station: 466920 [Tau=o000] 9 «ﬁ E—;‘EE[SFEI J

iyl g - ¥ H‘E@% Frl’ p Ilrm‘ y
;tn THHEE ST s = ] . PP by model
I o e _Dzi_wﬂ_mu_gd—w ﬁ; | i E: - y—

1 JMA NCEP NFS ECA1 JMA HCEP NFS ECA1 JMANCEP HF5 ~ ECAT U

Mean Bai RMSE/Ystd



0.5

-0.5

-15

0.5

-0.5

-15

FFi(1) : PP, MOS, DMOS

g2

FRE| I\/IOSfQ__ Vi E- WIRLE ‘f‘:?ﬁﬁ%ﬁ‘/i’f‘?i—_* f'3ViE PP_by_model ?
BRI

PP_by_Model : [LUEF ™~ TENWPHUSEHIE S ﬁf, TR Jﬁj“ Y B S o

MOS : & |57 [ oAl I > TANGSE T A TR ARt - FTYE LB

A F%EI%J\%& £ EQFIJF?E[ 0

Model: NCEP  Station: 466920
PP bv Models Station: 466920 Tau=072 3

: COR
282 o8
_{I.ﬁq Lo
9 %? ﬂ ﬁ || LS
- I : 04
JMA NCEP NFS ECA1 JMA NCEP NFS ECA1 : | 02 §
| z
JMA NCEP iFs EcAT |0 B !
=
Mean Bais RMSE/Ystd “ RMSE/YSD
171
0
Station: 466920 Tau=072
: 1 ——
084 e
[ L ] : 0
ﬁ 035 ‘0‘5‘* : I 0.6 048 [i7/] 09 120 144 168
| Tau
L L [ 0.4
|
| : 0.2
T Y
JMA NCEP NFS ECA1 JMA NCEP NFS ECA1 1 A NCEP NESEeAT— 0 9 $ =z
Ak
Mean Bais RMSE/Ystd COR

f' 4+ [PP_by_model ( station, grid) -
=71 MOS (station )I"| 5]



model (* C)

model (* C)

model (* C)

FTF‘FU(]') PP, MOS, DMOS

HIRE 3
D-MOS fU5H#m ¥5:4L 2= MOS / PP_by_model 4/ 7

466920 Weather element T, IH: 00, tau: 0, Model:NFS(DMOS) 20120401~20120427

0 Scatter Plot o Time Series ;rsv‘DE-igD: 53

- m=m Obs i i i i i i i i i i i i L Y |

CORR=0.88 . mewsowon| L
ME=-0.44

]
w
Y

25

~

o
k-

0y

20

e TRt | cor

-3 R
: D 2 DMOS -0.44 1.21 0.88
- RMSE=1.21 DMOS P

20 25 30 I3 3 45 6 7 8 61011 121314 15 16 17 18 16 20 21 22 23 24 25 26 27

obs (*C) Days PP -076 125 090

=
kn
e

466920 Weather element T, [H: 00, tau: 0, Model:NFS(PP) 20120401~20120427 S. Init +0.74 1.26 0.92

¥SD=2.3
o Scatter Plot o [ImElSenes BMSE/YSD=0.54

CORR=0.9 o
ME=-0.76

Seaes R ;%

20 25 30 12 3 45 6 7 &8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

—

obs (*C) Days

(=
466920 Weather element T, IH: 00, tau: 0, Model:NFS(Init) 20120401~20120427 '\rﬁ—] D MOS E E;Eiﬁ‘[i[‘
= r= » N

30 Scatter Plot 20 Time Series ;I%I.DE?YED= 55 I rjg::E ’g_(El g\[

CORR=0.92 -’ - Ry '

i B R i : : B ] ,f :

ME=0.74 T :

]
(]
%

[
[=]

—
i
w

.

\
N
L
5
i
-
4

e . e : : et R N e 1
s 7 Smart Init.
- RMSE=1.26 B H e E e i i i N WAl At
- \ \ I NN T TN T SN NN SN NN SN NN ST A SN N SN N SN S N S S N
1‘35 20 25 30 151 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
obs (°C) Days




Ffi(2) : PP_Gridded, PP_S2Gridded
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