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Verification of the rainstorm forecast by ECMWF-Thin and
SMS-WARMS during the flood season in Shandong Peninsula

DANG Yingna
( Yantai Meteorological Bureaw, Yantai 264003, China)

Abstract The verification of the rainstorm forecast by ECMWF thin grid model products ( ECMWF-Thin
for short) and SMS-WARMS V1. 0 with the resolution of 9 km ( SMS-WARMS for short) from East China
Regional Meteorological Center for the 35 rainstorm days (26 processes) in the flood season of Shandong
Peninsula from 2016 to 2017 is conducted. The results are listed as below. 1) For the precipitation
intensity, the weak prediction by ECMWF-Thin leads to high omission rate of rainstorms and torrential
rain processes and almost all the torrential rain processes are omitted. When the precipitation is predicted
to be more than 50 mm, the probability of rainstorms is over 90%. SMS-WARMS predicts relatively strong
precipitation and is of high vacancy rate. SMS-WARMS is generally superior to ECMWF-Thin in
predicting the precipitation intensity and possesses the best 24-hour forecast ability. 2) For the beginning
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time of heavy precipitation, both models are generally predicting later, and the probability of three hours

late is greater. Therefore, the precipitation can be suitably predicted to be three hours in advance

referring to the conclusion. 3) For the heavy precipitation areas, ECMWF-Thin is slightly better than

SMS-WARMS. The latter model is more accurate in forecasting typhoon rainstorm areas, but the areas of

other types of rainstorms by the former model are generally to the south or southwest within 1°. Thus

forecasters should adjust eastward or northeastward within 1°. 4) For the heavy precipitation range, it is
more probable for ECMWF-Thin to forecast a smaller range and SMS-WARMS a larger range. Therefore

it is necessary to integrate two kinds of numerical predictions.
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Table 1  Overview of the rainstorm days during the flood season of Shandong Peninsula from 2016 to 2017 (from 20:00 to 20:00 the

next day)
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Fig.1  Threat scores of the 24-hour, 48-hour, 72-hour
forecast of rainstorms and torrential rain processes
by ECMWF-Thin and SMS-WARMS during the
flood season of shandong Peninsula from 2016

to 2017
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Fig.2  Vacancy rate of the 24-hour, 48-hour, 72-hour

forecast of rainstorms and torrential rain processes

by ECMWF-Thin and SMS-WARMS during the

flood season of Shandong Peninsula from 2016

to 2017
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Fig.3  Omission rate of the 24-hour, 48-hour, 72-hour

forecast of rainstorms and torrential rain processes

by ECMWF-Thin and SMS-WARMS during the

flood season of Shandong Peninsula from 2016

to 2017
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Table 2 24-hour forecast for different types of rainstorms by ECMWF-Thin and SMS-WARMS during the flood season of Shandong

Peninsula from 2016 to 2017 P
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Table 3 Verification of the beginning time of the 24-hour heavy precipitation forecast for different types of rainstorms by ECMWF-Thin

and SMS-WARMS during the flood season of Shandong Peninsula from 2016 to 2017 R
ECMWF-Thin SMS-WARMS
EA e i - T " P - P
3hiN 3 h4h 3h iy 3 h4h 3h iy 3 h 4t 3h iy 3 h4h
[2311) 1 1 4 1 2 3 2 4 0 0
e X 3 1 6 6 1 1 4 7 4 1
el X5 e T 1 0 3 0 1 1 0 4 0 0
= 1 0 0 3 0 2 0 1 1 0
ait 6 2 13 10 4 7 6 16 5 1

LIRS HT R BR, B 1T B SN AN JE R X 5 B i 2R T TR [RIER AT 3 h, 3XBE 75% (1) & X2 TR 9 32 A
P B 7K 2o 2 i e B B LR AE 3 h DA, AL i
ECMWF-Thin 4l 1 IKAE 3 h LAk, #74 5im fEK I X i [ 7K I iy Bf ] ) F 4 , SMS-WARMS #5
LRI AL TR G5 IR EEHT 3 h, WX R L T4 2 B 4k #% {6 T ECMWF-Thin, 7] F 2 & %
BERATR s % T8 X R W, BFE W MR SMS-WARMSTIRES & 34 HAZ AT 3 h, X AE 100%
K, fH ECMWF-Thin #ifiz i fRe 3 h DA FIRAAN Ao 1A 2% R 0 56 2 DX 88 TR 28 W9 . 76% 11 I IX %% TR
HYUEAH [R] , T SMS-WARMS g 3 h LLINIJIREC A1 75% 1 & XU R g 4 mir 4l o 8 1A G T 315
Bz, [ FEXE SR BE K T h B [l 42 A0 3 h, 3XAE 71X AT AR R 30 A 5 A K A i A A P T A o
ECMWF-Thin i 4t th 65% . SMS-WARMS it tf 2.3 BREKEXRKLE
76% W X 2% TR AT B 4 F B L0 s X T A XU R, P P AR ™ i 24 h T 1) 55 R /K T IX 4 5K
ECMWF-Thin fii4z 4 1 ¥ 0w 5, 1 3 K AwME 3 h DA B B AR (3% 4) >k F 35 N4 H 1, ECMWF-
I+, SMS-WARMS 4 2 Yk, iM% 3 h AN FI 3 h - Thin 1 SMS-WARMS ¥4 13 ¥R 7% X T 1% i # , i
DISR 1 Yk, 7] UL SMS-WARMS TiARACER 4, % H  ECMWF-Thin Fifg4 10 X .SMS-WARMS A 9 K fh



142

A

%

38 %

BIFEIEAE 0.2°~0. 5° 22 8], ] ULAE 0. 5° k% 25 LA P
b ity TR A T A 24 5 3 B R 22 B 7 A
0. 5°L4_E A vk, ECMWF-Thin 4 11 i 5 75 B 78
0.5°~1°Z ] {1 AE 1°LA |, 1] SMS-WARMS
6 WCAE 0. 5°~ 1°Z[A], 7 WAE 1°LL L, i X 228K

R4 2016—2017 £ 1L F ¥ BT H ECMWF-Thin 1 SMS-WARMS 3t A& &/ 2

Kok F  ECMWF-Thin £ 97% 1fii SMS-WARMS 4
80% [ B FRFEAE 1° A, ECMWF-Thin X 35 [ 7k
75 DX ) T4 W& A SMS-WARMS, 5 8 4f- 1) 5 %
M.

$EI24 h BEKEREEEERR

Table 4 Deviation degree verification of the 24-hour heavy precipitation area forecast for different types of rainstorms by ECMWF-Thin

and SMS-WARMS during the flood season of Shandong Peninsula from 2016 to 2017 "
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Table 5 Deviation direction verification of the 24-hour heavy precipitation area forecast for different types of rainstorms by
ECMWEF-Thin and SMS-WARMS during the flood season of Shandong Peninsula from 2016 to 2017 4
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Table 6  Range verification of the 24-hour heavy precipitation forecast for different types of rainstorms by ECMWF-Thin and
SMS-WARMS during the flood season of Shandong Peninsula from 2016 to 2017 b
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