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The Development of Quantitative Precipitation Forecast Techniques

IFE  HBEARRFHRFAL A
National Applied Research Laboratories

BE PR3 ¥
Lei, Feng Delia, Yen-Chu Chen
AR BERFEL Y
Taiwan Typhoon and Flood Research Institute

&

SRATEHAGEEL ORHRN AR RUIFEERRA S oRET
PO EATLLEER MBI (P25 %5 RRAXTFRPLH w0 F
4§‘§¢4§\g’m§e—k§\¢ft—k§i’£ B 7B iy o) g 8
Aok BIEARPE YRR EE R "‘%Wfﬁﬁ%"a%" p W”"f PRk AEAR
%iﬁfr’* I TF R ARG E W RRITERT S22 T e LT ot
ok B kB Eg;-ﬁggqpﬁ,r_\lf~—4r<:—’-,§_ﬂ_%§;“?5ﬁ-3$5‘;?551

Bo5N % g:;kﬁ AN R R RS AR 222 2 R B ek
ii & m ket o MR TE MGV AR 0 T o
AP E A 2011 £ 21 BEh ¥ B FREFL AN BRET kT2
*Pfﬁ&*uﬁ*“i s EHY (NOGAPS) > @ pLipdR s 7 4 e o ' % 8 2
FRZTEE AR TR S PEREFTHREE S P UM E 2 RRIFLR
T jx;i%%%zéﬁmml e ’mﬁ P-‘E Koo PR TR S o 3100 £
Rypd P € > S H U AAME =4 8 AT k5o

Mot ek - LREATEIRE - L BT

Abstract

The quantitative precipitation forecast ( QPF) during typhoon period is highly
needed for disaster preparedness and emergency evacuation operation in Taiwan.
Therefore, Taiwan Typhoon and Flood Research Institute (TTFRI) started the
typhoon quantitative precipitation forecast ensemble forecast experiment in 2010. The
ensemble QPF experiment included 20 members. The ensemble members include
various models (ARW-WRF, MM5 and CreSS models) and consider different
setups in the model initial perturbations, data assimilation processes and model



physics.

Results show that the ensemble mean provides valuable information on typhoon
track forecast and quantitative precipitation forecasts around Taiwan. Track forecasts
for 21 typhoons in 2011 showed that the ensemble forecast has a comparable skill to
those of operational centers and has better performance than a deterministic prediction.
With an accurate track forecast for Typhoon Nanmadol, the ability for the model to
predict rainfall distribution is significantly improved. Similar situation occurred for
Typhoon Nalgae (2011) which caused 1,621 mm accumulated rainfall during a
72-hours period (1~3 Oct) in I-lan area.
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T 3R PFEC 50mm 130mm 200mm 350mm
0~24hr 0.54 0.51 0.34 0.06
TS 24~48hr 0.43 0.33 0.16 0.00
49~T72hr 0.36 0.12 0.04 0.00
0~24hr 1.45 1.13 1.18 1.28
BS 24~48hr 1.42 0.83 0.66 0.64
49~72hr 1.33 0.68 0.50 0.17
0~24hr 0.41 0.36 0.53 0.89
FAR 24~48hr 0.48 0.46 0.65 1.00
49~72hr 0.54 0.74 0.87 1.00
0~24hr 0.86 0.72 0.56 0.14
POD 24~48hr 0.73 0.45 0.23 0.00
49~T72hr 0.62 0.18 0.06 0.00
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50mm 130mm 200mm 350mm
TS 0.50 0.44 0.33 0.08
BS 1.02 0.83 0.83 0.56
FAR 0.34 0.33 0.46 0.80
POD 0.67 0.56 0.45 0.11
ETS 041 0.41 0.32 0.08
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50mm 130mm | 200mm | 350mm
SONGDA 0.14 0.00 0.00 NaN
MEARI 0.44 0.09 0.02 NaN
TS NANMADOL 0.54 0.51 0.34 0.06
NALGAE 0.53 0.48 0.36 0.09
r BAEFE R 0.50 0.44 0.33 0.08
2011 > # 0.31 0.34 0.28 0.08
SONGDA 0.20 0.01 0.00 NaN
MEARI 0.63 0.12 0.05 NaN
NANMADOL 1.45 1.13 1.18 1.28
B8 NALGAE 0.87 0.80 0.62 0.23
= i3 AEF AR 1.02 0.83 0.83 0.56
2011 > & 0.84 0.68 0.69 0.53
SONGDA 0.25 1.00 NaN NaN
MEARI 0.22 0.18 0.67 NaN
EAR NANMADOL 0.41 0.36 0.53 0.89
NALGAE 0.26 0.27 0.30 0.56
r BAEFE R 0.34 0.33 0.46 0.80
2011 > # 0.49 0.38 0.46 0.80
SONGDA 0.15 0.00 0.00 NaN
MEARI 0.50 0.10 0.02 NaN
NANMADOL 0.86 0.72 0.56 0.14
POD NALGAE 0.65 0.59 0.43 0.10
T R EE R R 0.67 0.56 0.45 0.11
2011 > & 0.43 0.42 0.37 0.11
SONGDA 0.13 0.00 0.00 NaN
MEARI 0.38 0.09 0.01 NaN
NANMADOL 0.43 0.48 0.33 0.06
€Ts NALGAE 0.43 0.45 0.35 0.09
T BEEFEREL 0.41 0.41 0.32 0.08
2011 > & 0.29 0.33 0.28 0.08
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