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Abstract: The ECMWF (European Centre for Medium-Range Weather Forecasts) precipitation type fore-
cast products (PTYPE) were verified using the weather observations of more than 2000 stations in China
over the winter months (October to the next March) during 2016 —2018. The products include the deter-
ministic forecasts from high-resolution model (HRD) and the probability forecasts from ensemble predic-
tion system (EPS) and the verified precipitation types include rain, sleet, snow and freezing rain. The re-
sults show that the accuracy of deterministic forecasts of ECMWEF HRD is mostly higher than 90% and the
TSs of rain and snow are the highest, followed by the TS of freezing rain, and the TS of sleet is lower,
which indicates that the forecast skill of sleet is limited. The rain and snow dividing line of deterministic
forecasts shows the errors of a little southward in short range forecast and more and more significant
northward following elongating lead times in medium range forecast. The area of sleet forecast is smaller
than observations and the area of freezing rain forecast is bigger for the HRD forecast. The EPS offsets

these errors partly by probability forecast. The probability forecast of rain from the EPS is smaller than

x [EF R TR (2015BAC03B03 il 2015BAC03B01) K [ 5 T 5 & 1% (2017 YFC1502004) 4 [7] %% )
2019 4F 7 A 31 HURAS: 2020 4F 3 F 6 HILEEHR
B—EH A, FENFRATMA R IFAREEA B W5 . E-mail: dongquan@ cma. gov. cn



445  ECMWF [ K AH A F ™ (PTYPE) I Fk 56 1211

the observation frequency and the probability forecast of snow is larger in short range and smaller in medi-

um range forecasts than the observation frequency. However, there are some forecast skills for all of these

probability forecasts. There are advantages of EPS compared to the HRD. For rain and snow, for some

special cost/loss ratio events the EPS is better than the HRD. For sleet and freezing rain, the EPS is bet-

ter than the HRD significantly, especially for the freezing rain.

Key words: ECMWF, precipitation type forecast product (PTYPE), rain and snow dividing line, verifica-

tion
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Fig. 5 The ECMWF EPS probability forecast ROC curves of rain (a), sleet (b), snow (c¢)

and freezing rain (d) with different lead times at initial time of 08:00 BT

(Dots are the corresponding false alarm rate vs hit rate of HRD forecast)

2 MR, T B AR v EPS A9 AL R B K v /) 23
o AT R AR S W e 5 MR EPS (14 4 X
LM E S & F HRD (K 6b,6d). W F A
C/LBFE M, ~H EPSHWAFEMMEHAHE R T
HRD, % FHides (& 6b), A M 2% M C/L
#/NF 0. 1.6 F K F 0.1 (4. HRD Al EPS iy
X2 B AR /N T 0 AT L F e T, A 24
XoF U i ) 25 22 B ARG T 6T 243 41 1) 7 2 A v (B 7
2517 i, HRD fi1 EPS A H- 4 v F A {8 . 1i H
EPS M5 HRD B, W05 X 25 4 0 28 2 B 4%
FIRET, =2 X RN e 25 4 JC TR M (6. X T R RN (A
6d) . EPS HA7 IE A A X 2 BF M B B B K C/L #£0. 4

47 HRD 4k C/L 24 0. 15~0. 2, 1] I, EPS &~
I LT HRD (4 R A, 1 5 EPS %f 58
w C/L (At A IE M4 5, BF HRD B X
R AR U 4 2K 19 0 P B Bl H & EPS [R] i X
R iER A W EA N

M EPS HE 5 7 19 48 3T K 50 PF Ak 45 ROk B
PTYPE #E38 15 4 % DU 28 B 7K A 25 4B 2 A Bl fie 4%
73 3% R MR 24 30 3 A7 7 T 1 Ot A1 174 158 22 [ 55 it R
S0 YO HR i =5 0 AR AR IR S T e 5 ORIV R ME R
Tt M =5 . AN ROC FIAH X 28 T A0 18 19 45 30 0K 5 XF
TR RIS EPS HUZ X843 C/L FH 4 M (B AR
T HRD,{H 2% i e &5 FiR Y . EPS B 2 F HRD,



1218 A

% 9546 %

MR A

RN A

C/L

—24h —72h ——120h — 168 h

FARF 2T

FARF 2T

240 h —EPS — — HRD

K 6 ECMWEF EPS #1 HRD 08 2R . %F 2016—2018 4E 1) 10 A
BWAE 3 AW () RS (b) V5 (o) TR T (d) A [7] 154 A4 4R % 28 55 M i
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Fig. 7 The precipitation type observations (symbols) at 20:00 BT 22 November 2016 and
the corresponding ECMWEF HRD forecasts (colored) with different lead times
(a) 24 h, (b) 48 h, (¢) 120 h, (d) 168 h
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Fig. 8 The precipitation type observations (symbols) at 20:00 BT 22 November 2016 and

the corresponding ECMWF EPS probability forecasts (colored) of rain (a, b). sleet (¢, d)
and snow (e, {) with lead times of 24 h (a, c, e) and 120 h (b, d, )
[Lines in Figs. 8a, 8b, 8e and 8f indicate the sleet probability of 10% and 25%
lines in Figs. 8¢ and 8d indicate rain (green) and snow (blue) probability of 50% and 75%]
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