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Taiwan Cooperative Precipitation Ensemble Forecast Experiment
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A}
4RoR-EEEH model ICs LBCs igg; l:rlll;s Mizzzr)];e)rr:‘);sics Boundary Layer note

11-C1 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU with blending
01-C2 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS GD Goddard YSU

02-C3 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS G3 Goddard YSU

03-C4 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS BMJ Goddard YSU

06-C5 WRF cold start 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU

07-C6 WRF cold start 3DVAR (CV5+0L) NCEPGFS GD Goddard YSU

08-C7 WRF cold start 3DVAR (CV5+0L) NCEPGFS G3 Goddard YSU

09-C8 WRF cold start 3DVAR (CV5+0L) NCEPGFS BMJ Goddard YSU

10-11 WRF partial cycle 3DVAR (CV3) NCEPGFS KF Goddard YSU

12-12 WRF partial cycle 3DVAR (CV3) CWBGFS KF Goddard YSU

04-13 WRF partial cycle 3DVAR (CV5) NCEPGFS KF Goddard YSU

05-14 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU no RO data; VS 11
13-15 WRF cold start 3DVAR (CV3) NCEPGFS KF Goddard YSU

14-16 WRF cold start 3DVAR (CV5) NCEPGFS KF Goddard YSU

15-17 WRF cold start 3DVAR (CV5+0L) NCEPGFS KF Goddard YSU no RO data; VS 06
16-01 CreSS cold start NODA NCEPGFS No CPS Cold rain Mellor and Yamada grid size 5km
17-02 CreSS cold start NODA NCEPGFS No CPS Cold rain Mellor and Yamada gridsize 2.5km
18-03 WRF cold start NODA NCEPGFS KF WSM5 YSU e_vert=28,two way,d03cu
19-04 MM5 cold start NODA NCEPGFS Grell Goddard MRF

20-05 MM5 cold start 4DVAR bogus NCEPGFS Grell Goddard MRF

21-H1 HWRF cold start NODA NCEPGFS SAS Ferrier NCEP GFS 27/9/3

22-H2 HWRF cold start NODA HWRF bogus NCEPGFS SAS Ferrier NCEP GFS 27/9/3, moving nested
23-C9 WRF partial cycle 3DVAR (CV5+0L) NCEPGFS Tiedtke Goddard YSU cu=Tiedtke
24-C10 WRF cold start 3DVAR (CV5+0L) NCEPGFS Tiedtke Goddard YSU cu=Tiedtke
25-R1 WRF cold start 3DVAR (CV5) NCEPGFS KF Goddard YSU Radar, 30 hrs, dO3NOcu
26-06 WRF cold start NODA NCEPGFS KF Goddard YSU Large d03:301*241
27-R2 WRF cold start 3DVAR (CV7) 15/3km NCEPGFS KF Goddard YSU Radar, 30 hrs, d02NOcu
28-R3 WRF cold start 3DVAR (CV5) 15/3km NCEPGFS KF Goddard YSU Radar, 30 hrs, d02NOcu

29-R4 WRF cold start 3DVAR (CV5) 15/3km NCEPGFS KF Goddard YSU No Radar, 30 hrs, d02NOcu




B b PR3- sk (4T B %)

-

e " 138 208
o——°" 8 | | |
OHR 12HR 24HR 36HR 48HR 60HR 72HR

Forecast time
D>E T MR TERR 0 223 R
FH R R A E LR > FHERE
B e e b

=a=N\01
—g=N[02
—g=NI03
MO
MO5
== N06
== NIOT
== NI0S
NO9
—a=N10
M1
=o=N\I12
=o=NI13
M4
M5
—g=N\I18§
nM19
N2O
nM21
== \[22
NM23
NM24
M26

Name
MO01
MO02
MO03
M04
MO05
MO06
MO07
M08
M09
M10
M11
M12
M13
M14
M15
M18
M19
M20
M21
M22
M23
M24
M26
MEAN

24HR

160
125
169
123
93
85
102
87
115
90
92
113
95
91
87
67
182
207
89
76
102
80
89
83

48HR

261
211
307
181
146
135
191
161
226
142
143
207
150
142
138
132
250
296
164
127
155
131
145
138

72HR

397
319
474
271
206
200
312
252
366
198
204
311
217
210
199
237
382
495
247
190
229
186
208
208




NAR

e et e

www.narlabs.org.tw




# B kB A (alongtrackerror) &= m B £ (cross
track error) 4 4%

TAsRR1E  48hr

24hr
i35
BYH®mE
Track error
i £ Ohr
Cross track error

R E

Along track error



NAR

e et e

www.narlabs.org.tw




350

300

250

B L
N
o
o

150

100

50

Fr £ TAPEX T op, 528 4
(2011-2014)

189 208
N 147
138
100
87 87
83
2011 2012 2013 2014

¥

2011~20144p FF > 72/ i = SR 3F 34 "% 130% (~90

o~ 2)




50 130 200 350 50 130 200 350

¥ 7 42 (mm/day) ' 7 ® 42 (mm/day)



#e b %@’JQEP & 24 p= % o B8-Sk

- B~ PP -14BEHEBE
g v 18 4 (TS) o fe 18 2 (BS)

50 130 200 350

50 130 200 350
' & P4 i (mm/day) "# & P4 E (mm/day)

TG gt FE s NIREG O, AR




R
B b B S Fa— i %i,EéE--WRFzV'gA

193 B3R 3K B %

MEAN ERROR & SPREAD

300 -
250 -
. 219
200 - 208
E 150 L
—TAPEX_ME
100 e TAPEX_SPD
50 =—TAPEX WRF_ME
+++« TAPEX_WRF_SPD
0 | .

24HR 48HR 2HR

72 PR h B2 S FEARIE £ #etie 9102 2 (~5%)




i o 20 T 3=

— 244 BIEIR B X

300
200
150
130
110
a0
0
50
40

20

15
10

123 0

_ n L |
T T T T T T T
P m
™ k4 b

|| TAPEX_WRF

130
110

MM5

1]

a

=

roo23

oz

15

05 |

50. 130. 200. 350.

i P& A (um/day)

m—s_T
m—ps_W
BS_M
mBS_C
—=T5_T
——TS_M
—-TS_W
—T5 ¢




We b E3F

PF’&24J

+
/J‘% g
T --h k- }miﬁ 141 3E 47 1 %

T o

roo23

Foo=22

OBS

TAPEX

TAPEX_WRF

23

Fooz2z2

- MM5

123 0

O -

50. 130. 200.
B o [']4€ i (mm/day)

r 0.7
15
- 0.6
| 05 GBS T
EmBsS_ W
0.4 BS_M
- 03 mBs_C
—T15T
F02 —4=T5_M
o1 =TSW
—=T5_C
-0

350.




TAPEX WRF = B £ TAPEX
6-30hrs & krgh & &

2014F B h — 1455 4F B & 2014 2> #-2445EF B X
1.6 1.6

1.4 BS. T WRF 14 BS_T_WRF

\ ——TS_T —o= TS T

1.2 — 1.2 —
\ TS_T_WRF TS_T_WRF

1 1

0.8 \ 0.8 -

0.6 = \ 0.6 =
~ - \ \
0.4 = 0.4 -

N N < \ ———————— &~ - \
0.2 > 0.2 s A—
0 I I | 0 T I |
50. 130. 200. 350. 50. 130. 200. 350.
% % P HEE (mm/day) " % ? - E (mm/day)

15



NAR

R -
N TN v

1. 2011 2014 & TAPEX ,x & T 122 = %”‘*‘*F F IiEEEH > 20142
4 BT IO TIER 572/ pF208 0 2

2. 20147 % L322 "F R FEF 0 T R PN T LA IREF
Az < B [P HE(350mm)TSE A X 15304 & § o

3. ﬂ?;;TAPEXBt’TAPEXt‘ #r % AWRFH ’TAPEX?E 72| PR
hoBLZ TR IR F A #rri2 K102 2 (-5%) » 3 WRFEHC 5 &0
TAPEX % & %% & /mx 58 A 3 e SPDR m'F-’U °

4, b ﬁiTAPEX 2 TAPEX® #r3 enWRFHCFE "% & Sp3R o # &7 o
7 B0 I 3F6-300) PF o P (200mm) e F TSR & g o
B F ] g E RN R KB 2R o



NAR

K )

V LB A BAviE R

— AR RS R RETR

— % & B & IR IR P
VECER RS A
VI RREZ R RZ ETRFRT &



NAR(Labs

END



NAR!abs

26

25

24

23

22

21

> 5567 BRI =

17

1175

18 1

%

18.5

/L

e,

_—

119 1195 120 1205 121 1215 122

50 mm( = &%)

130 mm( %= )

200 mm( =~ Fw )
350 mm(Ag ~ F =)

3500
3000
2500
2000
1500
1000
500
400
300
200
100
50
25

False Alarms
ﬁﬁ¢] ($ERRTELR)
"0 Misses Correct
< [ (&3H) Negatives

“ ObservedYes  Observed No

it

¥& Jk 43 4 (Threat Score, TS)

TS =

hits

hits + misses + false alarms

/> iF. T8 Ik 4F - (Equitable Threat Score, ETS)

hits — hits.pgom

ETS =

hits + misses + false alarms — hits.;ngom

(hits + misses) (hits + false alarms)

hitSrandom =

total

1& 14543 4> ( Bias Score, BS)

B hits + false alarms

v {& ;) #% % (Probability of Detection, POD )

POD =

hits + misses

hits
hits + misses

=3 & (False Alarm Ratio, FAR)

FAR =

false alarms

hits + false alarms

(m
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Forecast Yes

Forecasto
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The member forecast

ensemble

position error

Truth
ensemble mean
perfect : oo F-F
SPRD N
Erro r=SPRD The mean of the distance between

each member and ensemble mean
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TEIFPFE| 50mm | 130mm | 200mm | 350mm
6~ 30hr 0.35 0.34 0.32 0.16
TS 30~54hr 0.34 0.25 0.17 0.06
54~78hr 0.32 0.14 0.09 0
6~30hr 0.83 0.71 0.6 0.32
BS 30~54hr 0.94 1.06 0.76 0.31
54~78hr 0.79 0.62 0.42 0.13
6~30hr 0.57 0.61 0.65 0.56
1-FAR | 30~54hr 0.52 0.39 0.33 0.26
54~78hr 0.55 0.33 0.28 0
6~30hr 0.47 0.43 0.39 0.18
POD 30~54hr 0.49 0.42 0.25 0.08
54~78hr 0.44 0.2 0.12 0
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