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Descriptions

—> Verification was conducted
throughout 2025; May and June
are shown as examples.

TARRA Taiwan Regional Reanalysis

RWRF-OP Operational RWRF at the time

ERAS data, as a baseline in surface observation

ERAS L The “global standard”
verifications R ,
Same as TARRA, but with no observations (while | """ 1 ocn designed

NoDA maintaining large-scale blending), similar to a i downscaling system utilizing
downscaling run :

ERAS large-scale information ,

— Only conducted during the heavy rainfall period (July 25—August 4, 2025)

RBEPRFEE Central Weather Administration
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RMSE of T2m(K) Analysis
2025-05-01_00:00Z to 2025-05-31_23:00Z
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Time series of analysis

RMSE of 02m(g/kg) Analysis
2025-05-01_00:00Z to 2025-05-31_23:00Z
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RMSE of T2m(K)
0-6h forecast

2-m Temperature (K)

e 1 2 3 4 5 6
forecast time(h)
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0-6h forecast
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RMSE of Wind_speed(m/s) Analysis
2025-05-01_00:00Z to 2025-05-31_23:00Z
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RMSE of Wind_speed(m/s)
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25050100

10-m Wind Speed (m/s)
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Bias of T2m(K) Analysis
2025-05-01_00:00Z to 2025-05-31_23:00Z

—— ERAS

Bias of T2m(K)
0-6h forecast
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2-m Humidity (g/kg) ----------

Bias of Q2m(g/kg) Analysis
2025-05-01_00:00Z to 2025-05-31_23:00Z

forecast time(h)
0-6h fcst (avg.)

Bias of Q2m(g/kg)
0-6h forecast
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RMSE  — 2-m Temperature (K) ---------- BIAS
RMSE of T2m(K) Analysis RMSE of T2m(K) Bias of T2m(K) Analysis Bias of T2m(K)
2025-06-01_00:00Z to 2025-06-30_23:00Z 0-6h forecast 2025-06-01_00:00Z to 2025-06-30_23:00Z 0-6h forecast
0.0 Fmm—mmmmm e ]
3.54
' .29 "‘_\\'ﬁv——o
3.0 4 l ‘
1
2.5 ‘ uli! I 43N] .|“ i.la.‘ & ‘ oL ! h‘! ) e -0.4]
/ l.,.l f |h i i ~\w1 0
2.0 ‘v' “l’ “ 1‘ M" !“‘ "”’H‘ - ik !‘I' I 9.6
\ LM )
_1 - ! | s
1.5 4 | -0.8]
'u" |
1.0 1Y d
‘ ‘ ‘ . ‘ ‘ ‘ ‘ ‘ . . -2 : : . : ‘ -lef - : : : ‘ : ‘
25060100 25060600 25061100 25061600  J5U62T06 25062600 0 1 2 3 4 5 6 25060100 25060600 25061100 25061600 25062100 25062600 ) 1 2 3 4 5 6
forecast time(h) forecast time(h)
Time series of analysis = 2-m Humidity (g/Kg) -=-------- 0-6h fcst (avg.)
. Bias of Q2m(g/kg) Analysis Bias of Q2m(g/kg)
RMSE of 02m(g/kg) Analysis RMSE of 02m(g/kg) 6. . _06.- . _
2025-06-01_00:00Z to 2025-06-30_23:00Z 0-6h forecast 2025-06-01_00:00Z to 2025-06-30_23:00Z 0-6h forecast
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forecast time(h)
---------- 10-m Wind Speed (m/s) ----------
RMSE of Wind_speed(m/s) Analysis RMSE of Wind_speed(m/s) Bias of Wind_speed(m/s) Analysis Bias of Wind_speed(m/s)
2025-06-01_00:00Z to 2025-06-30_23:00Z 0-6h forecast 2025-06-01_00:00Z to 2025-06-30_23:00Z 0-6h forecast
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FSS Temporal Evolution (8km)
0-1h 0-3h 3-6h 3-h accumulated
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ETS - 1hr fcst (0-1h) ETS - 3hr fcst |0j3h) ETS - 3hr fcst (3-6h) 3-hr Accumulation, Threshold = 1 mm
0.5 0.5 0.5 0.9
O —
0.4 0.4 1 0.4 0.7 i
0.64
0.3 1 0.3 4 0.3
0.5
2 a
ETS © 1-mm ..
0.2 0.2 1 0.2
0.3
0.1 0.1 0.1 o
0.1
0.0 T T T T T T 0.0 T T T T T T 0.0 T T T T T T T 0.0
1 5 10 20 30 50 1 5 10 20 30 50 100 1 5 10 20 30 50 100 0-3 1-a s el
Fest long (hr)
Bias Score - 1hr fcst (0-1h) Bias Score - 3hr fcst (0-3h) Bias Score - 3hr fcst (3-6h) 3-hr Accumulation, Threshold = 10 mm
2.0 2.0 2.0 0.7 .

0.6 1

1.6 1.6 1.6 —

051 —
2 1.2 1
S 8 0.4+
[0 N el - N S el el e L T N o el
B ; 10-mm
037
o 0.81
0.2+
0.41
014
0.0l ‘ ‘ , ‘ — 0.0l | ‘ . . . — 001 . ‘ | . j . 00
1 5 10 20 30 50 1 5 10 20 30 50 100 1 5 10 20 30 50 100 0~3 1~4 2~5 6
Fest long (hr)
0.9 avg FSS (8km) - 1hr fcst (0-1h) 0.9 avg FSS (8km) - 3hr fcst (0-3h) 0.9 avg FSS (8km) - 3hr fcst (3-6h) o 3-hr Accumulation, Threshold = 30 mm
0.8 1 0.8 1 0.81
0.7 1 0.7 1 0.7 1 04
0.61 0.6 1 0.61
03
051 0.5 1 0.51
FSS (8km)y 30-mm
Y- 0.4 0.4 0.4
0.2
0.3 A 0.3 1 0.31
0.2 0.2 0.2
0.1
0.1 0.11 0.11
N 0.0 L— - - - - - 0.0 - - - . - . — 0.0 - - . - . . 00
R I@|Ecp ok 1 5 10 20 30 50 1 5 1 20 30 50 100 1 5 1 20 30 50 100 03 s 25 s

Fest long (hr)

_ Threshold (mm) Threshold (mm) Threshold (mm) '
Threshold (mm) FCST long (hr) —



=~
<]

S=1REE © 2025-06-01 00Z - 2025-06-30 23Z —— rwrr-op

FSS Temporal Evolution (8km)
0-1h 0-3h 3-6h 3-h accumulated
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Al UE4%EE : A h infall jod in 2025 (07/25-08/04
i’lﬂ = IEJ X WA o eavy rainjaii period in -
—— TARRA —— RWRF-0P —— ERAS —— NoDA
RMSE = = 2-m Temperature (K) -==-=----- BIAS
RMSE of T2m(K) Analysis RMSE of T2m(K) Bias of T2m(K) Analysis Bias of T2m(K)
2025-07-25_01:00Z to 2025-08-04_00:00Z 0-6h forecast , 2025-07-25 01:002 to 2025-08-04_00:002 0-6h forecast
3.5 .
1.71
3.0
1.6
2.5 1]
2.0 1.41
1.5 1.3
Lol 1.2
25072501 25072801 25073101 25080301 ® 1 2 3 4 5 5 25072501 25072801 25073101 25080301 ® 1 2 3 4 5 &
. . . forecast time(h) forecast time(h)
Time series of analysis . 2-m Humidity (g/Kg) -=-------- 0-6h fcst (avg.)
RMSE of Q2m(g/kg) Analysis RMSE of Q2m(g/kg) Bias of Q2m(g/kg) Analysis Bias of Q2m(g/kg)
2025-07-25_01:00Z to 2025-08-04_00:00Z 0-6h forecast 2025-07-25_01:00Z to 2025-08-04_00:00Z 0-6h forecast
2.50 1
0.5
2.25]
2.00 ] 0.0
1.75] 0.5
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forecast time(h

---------- 0-m Wind Speed (m/s) ----------

RMSE of Wind_speed(m/s) Analysis RMSE of Wind_speed(m/s) Bias of Wind_speed(m/s) Analysis
2025-07-25_01:00Z to 2025-08-04_00:00Z 0-6h forecast 2025-07-25_0i:002 to 2025-08-04_00:00Z

forecast time(h)

Bias of Wind_speed(m/s)
0-6h forecast

|

0.5 e
0 1 2 3 4 5 6 25072501 25072801 250731601 25080301 B 1 2 3 4 5 6
forecast time(h) forecast time(h)
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0-1 h accumulated precipitation

avg FS5 2025 0725-0804 (0~1 hr) 8 km
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T T T T T T
1 5 10 20 30 50
Threshold (mm)
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T
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0-3 h accumulated precipitation

(FSS aggregated over 240 forecasts, 8-km radius)

FSS

0.9 +

0.8 1

0.7 1

0.6 +

0.5 1

0.4 1

0.3 4

0.2 1

avg FS5 2025_0725-0804 (0~3 hr) 8 km

avg FS5 2025 _0725-0804 (3~6 hr) 8 km

I=1RE : A heavy rainfall period in 2025 (07/25-08/04) d

3-6 h accumulated precipi.
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® Period 1[2025-1-RC3] 2024-12-26 00Z — 2025-04-30 23Z .
S EREEEE

® Period 2 [2025-2-RC3] 2025-04-26 00Z — 2025-09-03 232

® Period 3 [2025-3-RC3] 2025-08-30 00Z — 2026-01-04 23Z EEGE E ERESR_
BB AE1: 6

TARRA Production Timeline

2026-07-02 1
2026-06-30 -
2026-06-28 1
2026-06-26 1
2026-06-24 1
2026-06-22 1

£ 2026-06-20

‘5 2026-06-18 -

£ 2026-06-16 -

= 2026-06-14 -

8 2026-06-12 -

T 2026-06-10 -

2 2026-06-08 -
2026-06-06 -
2026-06-04 -
2026-06-02 -
2026-05-31 - . . .
026.05.29 | Period 1 Period 2 Period 3
2026-05-27 -

Reanalysis time
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=i EX E SR E M E R U5 EE T2m, Q2m, Wind Speed RMSE d

Period 1 & Period 2 Period 2 & Period 3
2025-04-26 00Z — 2025-04-30 232 2025-08-30 00Z — 2025-09-04 237 .

2-m Temperature (K) 2-m Temperature (K)

RMSE of T2m(K) Analysis RMSE of T2m(K) RMSE of T2m(K) Analysis RMSE of T2m(K)
2025-04-26_01:00Z to 2025-04-30_23:00Z 0-6h forecast 2025-08-30_01:00Z to 2025-09-04_23:00Z 0-6h forecast
1.8 1.7
1.6 1.6
1-6 7 l. 6 4
1.5
1.41 1.41 1.5 1
1.21 1.4 121 1.41
1.0] 1.31 1.3
llE’_ T T T T T T T T T T T T
25042601 25042701 25042801 256042901 25043001 [¢] 1 2 3 4 5 6 25083001 25083101 25090101 25090201 25090301 25090401 [} 1 2 3 4 5 6
. e forecast time(h) . e forecast time(h)
RMSE of Q2m(g/kg) Analysis 2'm Humldlty (g/kg) RMSE of Q2m(g/kg) RMSE of Q2m(g/kg) Analysis 2‘m Humldlty (g/kg) RMSE of Q2m(g/kg)
2025-04-26_01:00Z to 2025-04-30_23:00Z 0-6h forecast 2025-08-30_01:00Z to 2025-09-04_23:00Z 0-6h forecast
2.24 1.65 4 2.2 1
2.04 2,01 .
1.5 1601 A ,\ /A
1.8 [ - [ \ '
ot v\ A A Yy A
1.55 \ N
1.41 1.6 = \ \,,
1.2 \ A\ /s
' 1.50 1 1.41 | .
1'07 T T T T T T T T T T T T T T T T T T T T T T T
25042601 25042701 25042801 25042901 25043001 [} 1 2 3 4 5 6 25083001 25083101 25090101 25090201 25090301 25090401 [¢] 1 2 3 4 5 6
forecast time(h) forecast time(h)
_ ~10-m wind speed (m/s) _ _ _10-m wind speed (m/s) .
RMSE of Wind_speed(m/s) Analysis RMSE of Wind_speed(m/s) RMSE of Wind_speed(m/s) Analysis RMSE of Wind_speed(m/s)
2025-04-26_01:00Z to 2025-04-30_23:00Z 0-6h forecast 2025-08-30_01:00Z to 2025-09-04_23:00Z 0-6h forecast
2.0 1.20 A
1.65 1
1.8
1.60 1 1.15
1.6 1
1.551 1.10]
1.4 '
1.50 1
1.2 151 1.051
1.0 1 ]
T T T T 1.48 T T T T T T T M llaﬂ_
25042601 25042701 25042801 25042901 25043001 0 1 2 3 4 5 6 I 25083001 25083101 25090101 25090201 25090301 25090401 [} 1 2 3 4 5 6

forecast time(h) forecast time(h)
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Data format

Sifefingl Pressure-level and
Product type Output Forecast e single-level data  Pressure-level and
frequency length model-level on unstaggered  single-level data,
data grids, processed  processed by UPP
by wrf-python (GRIB2)
(NetCDF-4) (NetcDF-4)
Analysis Hourly Vv Vv Vv
E 10 Only 1-h
Short forecast v.ery 1 hours Yy \ V
minutes forecast
Extended forecast Hourly 6 hours Vv

RBEPRFEE Central Weather Administration
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