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Abstract This study focuses on enhancing the accuracy of 12-h cumulative precipitation forecasts from the model
derived from the European Centre for Medium-Range Weather Forecasts using Fujian, Jiangxi, Zhejiang, and Shanghai as
the research areas. It introduces three technologies either cited or initiated by Fujian to implement the OTS (Optimal
Threat Score) correction method and compares them with similar technologies. Results are summarized in the following
points: (1) A 3-year quasi-symmetric sliding window sampling method was used to collect training samples for

calculating the OTS correction threshold. This approach proved to be more effective than collecting samples from the
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same season over the previous 3 years. (2) The magnitude of the OTS correction threshold F; (i.e., elimination threshold)

is closely related to the 2-m temperature. As the temperature rises, the elimination threshold first increases and then

decreases. Grouping modeling based on the maximum 2-m temperature forecast yielded an elimination threshold under

different temperature conditions. This method simultaneously reduced the false alarm ratio and missing ratio for light rain,

improving the equitable threat score for light rain by 5.0%-8.2%. (3) The study compared two schemes for interpolating

model precipitation forecasts before applying the OTS correction method. The first scheme employed the inverse distance

weighted interpolation method, which outperformed the second scheme using the nearest neighbor interpolation method.

Keywords Model precipitation, Correction, OTS (Optimal Threat Score), Implement
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Fig. 1 ETS (Equitable threat score) of EC_NN, EC_IDW_OTS_SFSS, and EC_IDW_OTS_QSSW for light, moderate, heavy, and hard rain during

2018-2019. EC-NN represents the ECMWF precipitation forecast interpolated by the nearest neighbor interpolation scheme. EC-IDW represents the

ECMWEF precipitation forecast interpolated by the inverse distance weighted interpolation scheme. Two methods were used to select training samples

for calculating the OTS (OptimalThreat Score) correction threshold: One was 3-year quasi-symmetric sliding window sampling method and the other

was the sampling method of collecting the samples from the same season over the previous 3 years. Applying the OTS correction method to correct EC-

IDW, the corrected results are referred to as EC-IDW-OTS-QSSW and EC-IDW-OTS-SFSS, respectively.
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Fig. 2 False alarm ratio of EC_NN, EC_IDW_OTS_SFSS, and EC_IDW_OTS_QSSW for light, moderate, heavy, and hard rain during 2018-2019.
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Fig. 4 Variation of the bias score and OTS (Optimal Threat Score) elimination threshold with the maximum 2-m temperature forecast for

precipitation =0.1 mm at 24-h lead time of EC_IDW during 2018-2019.

0.45

0.42

0.39

0.36

0.33

Equitable threat score

24 36 48 60 72 84
Lead time/h

35%

30%

25%

Missing ratio

20%

15%

10%
24 36 48 60 72 84

Lead time/h

50%

45%

40% -

35% -

False alarm ratio

30% -

25%

24 36 48 60 72 84
Lead time/h

®EC_IDW OTS QSSW  ®EC_IDW_OTS QSSW2

K5 2018~2019 4 EC_IDW_OTS_QSSW #1 EC_IDW_OTS_QSSW2 /it £ /N B4 ETS ¥F4r. SR F AR,
Fig. 5 Equitable threat score, false alarm ratio, and missing ratio of EC_ IDW_OTS _QSSW and EC_IDW_OTS_QSSW2 for light rain during
2018-2019. The calculation process of EC_IDW_OTS_QSSW2 is mostly the same as EC_IDW_OTS_QSSW, except that the former calculate
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A[LLE EC_IDW_OTS_QSSW [f{J3at btk —5 4w
N TR G R T HE T ECMWF 2 i A%
2 m iR R AT 2 m IR TR 4 S 2 R
T %, N BCRHA W T ECMWF 1 X i
2 miRETAR . B TS RE F A, BT
T ECMWF B = 2 m i B P4l o 4 i S
fit OTS T IEBIME (Fr—Fi0), 4R RE F, Aok
R (EIREED .

5 fE7TELE

AU 2 K BURAL AT OTS T IE, ¥
SC B A b S BB B, R
T VR OTS AT TEVE AT IE AR, 3
PR A7 147 B AR ARG . O PR 3
SREE B AR A . ST ke, AR
SR IR B AR (AT A (A 2 0 A K



xR B ¥ 48 4

1898 Chinese Journal of Atmospheric Sciences

Vol. 48

PRI E RS S, REFHTITIE. fHEARH
ZZWkijPij
=1 j=1
Pi= ————, D
Whij
=1 j=1

N

1

Horr, P OSSR AAEEAS 2R FK R TR,
Py Nt L G ) BIBERKETR, Wiy NBCER T,
m n AN RORAES R 2R A% . AL
fi HI IR A 5 AT 2o

R*-d}.
ij
, drij <R,
Wiij =4 R? +d]%l.j Y (8)
0, diij > R,

KA, RANBEBEEWNAR, dy &R G, ) Buh
MOk EEES . 20K R HX 100 km 72 45 X SR o
ASCE f A T AR I SR ELVE RN PR B AL
FEEER T A IR S . B 6 44 H T 2018~2019
£ EC_NN. EC _IDW. EC NN_OTS QSSW2 #l
EC_IDW_OTS_QSSW2 7t 24~84 h Til#ik i} &%, /)

0.45

JINFR

0.40
0351
0.30
0.25¢
0.20
0.15F
0.10
0.05

0

Equitable threat score

24 36 48 60 72 84
Lead time/h

0.16
0.14 |
0.12
0.10
0.08
0.06
0.04
0.02

Equitable threat score

24 36 48 60 72 84
Lead time/h

EEC NN ®EC IDW

= EC_NN_OTS_QSSW2

M. RN KR AN YA K B W ETS vF47
ATCAEH, W T/NNFIRN, 2540 s i (A2
B3 2 [ B /K TR 77 EC_NN () ETS ¥ T4
SR BN AL A A A A5 B0 B K TR S
EC IDW, W#FZLiL OTS kil IE )G ETS ¥F4r 1
SR E, H EC IDW OTS QSSW2 ] ETS iF/ #H
W . X F KM, EC IDW K ETS ¥F4) 3 4 #5
T EC_NN, W& &5l OTS /7517 IEJ5 ETS ¥
SRR, B2 EC IDW_OTS QSSW2 ] ETS
PR AEX E S . X T AW, EC_IDW ¥ ETS V¥4
T EC_ NN, M&4id OTS HikiTIEJ&, ETS iF
3R T 24 h TR RN R A $ETE, {H EC_IDW_
OTS_QSSW2 [ ETS V¥ 4 15 /& T- EC_NN_OTS_
QSSW2. ELHIRFE, Sk FH SR B A4 {8 v 0t
AR AT R AT HEE, T BEK Tk AT
OTS iT1E, HATIERURL T 5k FH e AR T s 4di (A
VR BB A TR L B AT AR, 0T B K T gk
17 OTS T IE, FHr/hW. . KR AMEE A
BE/K L0 ETS WA T B BUGH - mlde s T 4.8%~
6.1% 1.4%~9.5%. 1.3%~17.3% M 7.4%~22.8%.

0.25

R
0.20

0.15

0.10

Equitable threat score

0.05

24 36 48 60 72 84
Lead time/h

0.12
0.10
0.08
0.06
0.04

Equitable threat score

0.02

24 36 48 60 72 84
Lead time/h

mEC IDW_OTS_QSSW2

K6 2018~2019 4 EC_NN. EC_IDW. EC_NN_OTS _QSSW2 1 EC_IDW_OTS_QSSW2 ;= fE/Nfi i KNI AZEFM U= ETS

WA
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