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Abstract: Based on the fifth generation global reanalysis data (ERAS5) of the European Centre for Medium-
Range Weather Forecasts (ECMWEF), the model climate is constructed. The ensemble mean abnormal
temperature forecast and abnormal temperature probability forecast products for China are constructed ac-
cording to the maximum and minimum temperatures by using ECMWF ensemble forecast and standardized
anomaly forecast method. The forecast performance was tested and compared with the extreme forecast in-
dex (EFI). Furthermore. based on “abnormal temperature impact matrix”, forecast index of impact de-
gree of abnormal temperature event was constructed. The forecast application of related products was dis-
cussed through the cases of abnormal temperature events. The results show that the ensemble mean abnor-

mal temperature forecast product based on ERA5 and ECWMEF ensemble forecast has a good forecasting
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effect for both summer and winter abnormal temperature events in China, and the forecast performance is
better than or close to EFI through comparative verification. The product can be used as a supporting
product for forecasting abnormal temperature events. Abnormal temperature probability forecast products
can reflect the information of abnormal temperature events predicted in the ensemble members of the set,
have advantages in finding early abnormal temperature event signals in medium-range forecast, and can re-
flect the uncertainty information of abnormal weather forecast. The forecast index of impact degree of ab-
normal temperature event combines the prediction information of the probability of abnormal weather and
the prediction information of the anomaly of abnormal weather. It can give the objective and quantitative
prediction results of the abnormal temperature time in one product. The prediction of the abnormal low
temperature event caused by a cold surge weather process proves that this index has a relatively good pre-
diction effect. It has certain indicative significance and application prospect for the prediction and early
warning of abnormal temperature events.

Key words: ensemble forecast, abnormal weather event, extreme forecast index (EFI), abnormal tempera-

ture forecast
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SRR S S/ >50 <50 <40 0 <30 <20 <15 <10 <5 <25 <1 <0.5
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Fig. 1 Abnormal temperature impact matrix
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Table 2 Verification result of 0—168 h lead-time EMATF and EFI for abnormal high-temperature events of China
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products (forecast probability™>0) for abnormal high-temperature events of China in summer
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SEDI 0.78 0.79 0.79 0.79 0. 80 0. 81 0.79

3 EMATEF 7= dh 5 EFL = & 13 1

o Hr

HAT 55 b X S i 2 g5 1 0 4 32 20 H
EFT 77 i A £ 25087 EMATFE 5 EFT X 5% i
BESAF R AR RE . 7 HF R X L 4 A 8
% HHE 2 (20152019 45 &z i AR 4 22 (2015—
2020 4E) IR AT 0~ 168 h T 47 B &% 19 3 7™
Gy AT 3 B 22 30 X 0L R AH 56 1 43 T FH Ok B
THEXMN KRR (B 2), Y EMATFE £ 2 %0 20 i

5.0

(a) y=0.8420-0.5024x>+1.836x+0.2154
€C=0.95

EMATF

5.0+
-1.0-0.8-0.6-0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0
EFL

XN EFT Ay 0. 87, ZF MHC R ELN 0. 95, 2
EMATF 7£4 7 J — 26 B %F )i EFT {8/ —0. 80, —
HHXRE N 0. 93:; IR EFERL RLE, K
14 R G T 4 A0

Wit % EMATE 5 EF1 % Z A& FH
R R (2D EALIRENTESE
AT SR IR F 0 EMATE 75 4% B4R B 5%
() TS.SEDI ¥t s 23k EFT, JuH &%t & 2 5
ERSE R E OIS, [ &L EFL W E B 5 W&
M EAE 96 h WA R LA PE43 B0 SR R B
IR R A5 (2017) W A& B8 EFT Bl 35 5 % s 280 114 2B < X 7

.
(D) y=1.06x"-0.1412¢+1.821x+0.07371
€C=0.93

EMATF

—5.0 S
~1.0-0.8-0.6-0.4-0.2 0.0 0.2 0.4 0.6 0.8 1.0
EFI

T BRI 3 B Z I M2 B U 25 R EMATE 6T 26(— 20) 7 X 13 B9 EFT AR I 4L {6

Bl 2 0~168 h BRATE EMATE /= fl EFT =68 H () B 3 0% i Ui
() & 2 Je AR AR Pl 6 2 1A
Fig. 2 Scatter diagram of the forecast relationship between the 0— 168 h lead-time EMATF and

the EFI daily (a) maximum temperature in summer and (b) minimum temperature in winter
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Fig. 3 The abnomaly forecasts of (a) EMATEF and (b) EFI for the abnormal high-temperature
event on 30 July 2018 initiated from 08:00 BT 29 July 2018 (colored and contour)
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0.4 1.0
(a)
0.3 0.8F
0.2 & 08f
&= )

24 48 72 96 120 144 168
TRl h

0.4
0.2r

0.0

2448 72 96 120 144 168
Tt 2/ b

BEFT  ®EMATF

&6 0~168 h FiRk & EFL ™ & 5 EMATFE /@ X 2018 4E 1 JJ 29 H S5 IR 5% 7 Bl 46 56
(a)TS, (b)Bias
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(a) TS, (b) Bias

it 72 h WA B SE EMATE £ 3 4, 883 24 h
R AU EMATE [ Bias fi T EFT, H 76 4 1 15
R AR T EFL. 52 5 % & il = A H
B 4 T B 85 ZE K, EMATF [y TS il Bias 1143
WEMK EF] Eif FRE.

L RS P B 9 A 55
it

M SCK AR O 7= A R 38 4 A AT LR
EMATF Xt + 5 2 5 5 & i 2 00 4 2 59 (IG5
PRV E EFT 5 4F . AT DL — YR AR i 5% 9E i K <,
S EARPRIT A 3G = e 55 N

2016 4E 1 A 21—25 H 3% [ o 450 b X 45 & —

YRR FE R A A i B R B AR o AR, 25 H
AR B 22 3 o AR AR 28 W D s AR (VLB 55, 2016)
EMATF $ 5 6 R 25 H 38 E op 4235 K
o IS AV T 2R L TR A Y R Ui XL P G X
AREETR 2 PR A VT K RN AR S
HiRE PR AL S << — 30 BYARIR S (L 7D,
TS 43 0. 23, R B 7™ i % B 55 8 A% 1 5 1 7
Hh I i B B A BT 1 TR BOR .

ST I R R TR o TR T AR R X 4y
o B AT SR MR o 90 26 ([&T 8a) , Hrpr il
R B VL RS AR B LU 2 P AR R R A A A AL
S E<<— 30 MM 1T 90 %0 (B 8b) , AT 4k 1 4%
(5 5 38 AT SN EE AL AT A B SRR L R AR R TR £ T
6 R IR I IEAR AL S8 << — 30 MR Y X



1z

B I Dhg 45« 32 T A PO 0 e TS AR ™ o A v T Y L P 0 A 1539

Y
et

102 106 110 114 118 122 126°E

-4 -3 -2 -1 0 1 2 3 4

TE « £ L 13 20 ) R SE DL BT AL S << — 26 << — 30,

7 EMATF p=f&h 2016 4£ 1 H 19 H 08 i
R 1 25 H &8GR F A
S RE TR G A A (20
Fig. 7 The abnormaly forecast of EMATF for the
abnormal low-temperature event on 25 January 2016
initiated from 08:00 BT 19 January 2016

(colored and contour)

102 106 110 114 118 122 126°E

S BEE —B. T A 6 T 1] L 7 S B
) R A AR AR ME AL S 0 << — 30 ORI 51 AR
EMATE X I i Hiy DX 350 4% f 55 {5 5 5 i B A 2 71
i — R, XU L 55 X
S R 0 TR LS5 A SR R B A R T
ity o U RN B SR8 14 R AR 1 R AT ) A T
A AR BT

PN Fe A AT S R O B R T R R AR e ROk B
(L 9) S FE SN AT PH 48 BN T 40, S W o FE 9
KA FEAE b A Hl X5 A I = R M SR AR A HL S
PEANR T 3 80 AL 2 5 e 45 /)N | [ B AR Ve T
MAREE N DT 07 N 2 e N | o A P R e L B
AR M 80, XFREFE 1 AT, 24 5 IR 20
AR 2 IR F] 80 Y0 (YNALARZF N 8) H 5+ H K IR
HAPS AT 4300 2 <0, 5% (R A bR 2 9%y 10D,
SR TR SR TR 10020 (CHN AR R 5 G
10) H 5 5 AR IR = R A o 240 <<2. 506 (B 4k
PR N &), BRI ECA BEIA F 80 DL b, W iR
5 e B AR AR RS B T AR AT R I TR
7 e I S R R AR A SR I B A R

44°N
42
40
38
36
34
32
30
28
26
24
22
20
18

102 106 110 114 118 122 126°E

10 20 30 40

60 70 80 90 100 %

B8 S IR E AR WIS b 2016 4E 1 H 19 H 08 BHEMR A 1 H 25 H w AR IR A bR AL 5 3 B
(a)<<—20 FI(b)<<— 30 AYMER iR

Fig. 8 Abnormal temperature probability forecast product for the abnormal minimum
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initiated from 08:00 BT 19 January 2016
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