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Abstract ; Using the idea of climate probability statistics and multi — time average, the prediction bias of 2 m
temperature products of ECWMF high — resolution model in Liupanshui from 2018 to 2019 were analyzed, and the
prediction accuracy of the model revised by the index in 2020 was tested. The results show that the temperature
prediction bias of ECWMF high — resolution model in Liupanshui area decreases gradually with the increase of
aging, and the average annual prediction bias and standard deviation of the maximum temperature of each aging are
significantly higher than the minimum; the model has the highest reliability in early summer (June) and lowest in
spring ( March — April) in Liupanshui; by adopting the maximum proportion of prediction bias to the model
minimum temperature forecast which monthly multi — time averaged for correction, and adopting the different
correction method and correction index to correct the model 24 h maximum temperature forecast according to the

weather type, the prediction accuracy of the comprehensive minimum temperature in the next five days (120 h)
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and the maximum temperature in 24 h in Liupanshui area can be greatly improved which near are 90% and above

70% respectively; after revision, the prediction accuracy of the average minimum temperature in 2020 in

Liupanshui area is equivalent to the actual situation, while the prediction accuracy of the maximum temperature in

24 h is higher than the actual prediction accuracy.

Key words : ECWMF high resolution model; temperature prediction; bias analysis; correction index
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Fig.3  Annual variation of prediction bias for different prediction aging (a and b are Shuicheng,c and d are

Panzhou,e and f are Liuzhija,c and e are minimun temperature; b,d and f are maximun temperature )
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Tab.2 Annual average forecast bias of forecast in the next five days (24 ~120 h,unit;°C)
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T+1(24 h) 0.7 1.7 0.9 2.4 0.7 0.8

T +2(48 h) 0.6 1.7 0.9 2.4 0.6 0.8

T+3(72 h) 0.6 1.6 0.8 2.4 0.5 0.8

T +4(96 h) 0.5 1.6 0.7 2.3 0.5 0.8

T+5(120 h) 0.5 1.6 0.7 2.3 0.5 0.7
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Tab.3 Statistical distribution of the largest proportion of prediction
error in the next five days (24 ~120 h)
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24h 1.0 90.14 2.8 61.64 0.6 87.12 2.8 70.41 0.6 91.37 1.7 59.59
48h 0.7  89.04 2.8 60.68 0.6  86.16 2.8 69.59 0.7 89.73 2.0  58.63
72h 0.7  87.81 2.8 58.90 0.4  84.79 2.7  67.40 0.5 88.78 1.8  56.44
96h 0.6  85.48 2.8 56.85 0.5 83.84 29  64.66 0.5 8.99 1.9 54.93
120h 0.7  83.29 2.8 53.56 0.6  81.51 2.8  62.47 0.6 85.34 1.8  52.88
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Tab.4 Accuracy of 120 h temperature forecast through monthly index correction

and increase compared with the annual average correction

KAk M Ay T
WERR/ % BKIE/C MERE/%  BkiE/C WERRR/%  BkiR/C WERR/%  BkiE/C
AL 89.71 1.01 87.92 2.05 92.08 2.32 89.9 1.79
T R 68.78 8.69 72.29 3.51 68.40 10.39 69.82 7.53
na 79.25 4.86 80.11 2.79 80.24 6.36 79. 86 4.66
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Tab.5 Statistics of maximum proportion bias and actual daily range of

maximum temperature forecast in the next 24 hours under different weather backgrounds

S IRk B N
WE/C /% BEZE/CHI/%  R%E/C S/ % BB/ ChHI/ %  R¥E/C LI/ % BEZE/CLIL/ %
PN 3.2 85.48 10.5  49.40 2.9 71.58 10.0  49.04 3.2 83.99 10.0  51.78
PN 1.1 7559 6.9  76.38 0.8 68.64 5.8  77.97 1.2 7171 4.9  79.61
X -0.1  67.65 3.3  80.20 -0.1 71.33 3.3  76.67 -0.1 64.40 3.4  87.60
SRR % 80. 69 75.41 85.40
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HHEF A (£ 4) o AFIMITIE DT i REME W] 4R T
T A e B T M 3 (ELS2 BRSO T R s
ARASTERA T W IR BE S A A2, LA K o iR iR B2
PHRAERR A A2, AT 1E J7 200 T 25 5 T
HHET AR S THRCRATIA A —E R A T ETE
5 SRR ETIRITT E R RAR
Ak
5.1 Fifh miR ERAYITIESSHR
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MR, ECWME w0 Bt 2 m i B SR AR /S S8K T A R 22 2047 BT IE SR b

AT ZRITIE

I AR B H 22 I 3507 349 A0 A =X T 41 15 22 X
FNARKTT 3 A [ R 3 v XL 3k 114 o U 308 B 4R A 7
TTIE ITIEFRARANZR 6 IR o % de e T i

DUAR AN ] ) R 25 T, 1 KR ] 22 I 00 247 A A
AHHRIRZEVEATIT IE , 100 BF 2K AR K 78 2% 1 e
I R T A AL oR ] H B 22 AR bR AT T OE, AR
IIEFRARUNER 7 7R

x6 ARAMARFMIYT Eil R RRBEBIRMITESR(BRA:TC)
Tab.6 Revised indexes of minimum temperature forecast in different months and different forecast time (unit:°C)

m Kk FM Ay

24h 48h 72h 96h 120h 24 h 48h 72h 96h 120h 24h 48h 72h 96h 120 h
1 H 0.9 0.9 0.8 0.8 0.8 .o 0.9 09 1.0 1.0 -0.3 -0.4 -0.4 -0.1 0.2
2 H 0.3 0.4 0.4 0.7 0.7 .o 1.0 0.8 0.8 0.8 -0.1 -0.1 -0.1 0.3 -0.1
3 A 0.9 0.9 0.7 0.2 0.2 0.4 0.5 0.5 0.4 0.4 0.9 0.9 0.7 0.7 0.7
4 A 1.1 0.8 0.8 0.3 0.7 .t 1.2 1.3 1.0 1.2 1.4 1.8 1.3 0.9 0.8
5H 0.9 0.7 0.8 0.8 0.3 0.9 0.7 0.4 05 0.4 0.3 0.1 0.0 -0.2 -0.2
6 A 0.8 0.7 0.5 0.4 0.6 .o 1.0 0.9 0.7 0.6 0.5 0.6 0.6 0.5 0.1
7H 1.3 1.2 1.2 1.0 1.1 0.7 0.7 0.6 0.6 0.7 0.9 0.8 0.7 0.7 0.5
8 A 1.o 0.5 0.7 0.6 0.5 0.6 0.5 0.3 0.1 0.3 1.0 0.8 0.6 0.5 0.6
9H 0.8 0.8 0.8 0.8 0.8 0.5 0.5 0.4 04 0.6 0.6 0.4 0.0 -0.1 -0.1
10 H 0.9 0.6 0.6 0.5 0.5 0.7 0.5 0.5 0.5 0.6 0.3 0.5 0.5 0.6 0.6
11 H 1.1 1.1 1.2 1.0 0.7 0.5 0.2 0 0.2 0.5 1.1 1.1 0.8 0.8 1.0
12 H 0.6 0.6 0.4 0.3 0.6 0.1 0.1 O -0.4 0.7 0.8 0.3 0.3 0.5 0.7

*®7 ARXSE=T *8 RAVTEREFREHE™ 120 h RIEE

Fif R iR ETIRITESRSR (86 C)
Tab.7 Revised indexes of maximum temperature forecast

under different weather backgrounds ( unit;°C)

RAHKH ITIER kB M Ay
P TR 3.2 2.9 3.2
SiPN BEE 6.9 5.8 4.9
R H 2% 3.3 3.3 3.4

5.2 ITIEXMRIEMY

Syt — 2RI T AR A8 AR 0 A L AT R, A
F EiR$8 kR % 2019 4E 12 A 31 H—2020 4E 11 A
30 HASEKTARSR 5 d(24 ~ 120 h) (Y 2647 I
i, HH TR MER R 5 S PR AR A SR T X L

1 ) AR B TR 25 SR 3 8 IR, 4T
Yo e I TR R TR ME AR RS SE B A 2, 4 Bk
88.36% Fi1 89. 16% , \i& H ) /31 K F , 34 H 2
F£(3—10 H) SRR ARIT IE 5 1Y S i B2 7 42 1
WRER T 6 A 4h, Hoax 0y Y8 3k i i 52 bR 15 4
HERG R, Hod 9 7 B 45 M TR o A R & A F)
100% ;T #E 2020 AERI 42 (1—2 ) S 11 A
LSRG TR AE B R 25 BE AR, U R REA 1 A
X SEAR 5 1 A e 7 0 BIK R 5 bk 4 0 20
B, iU SEM SRR R A AR (11 H —IRAR
2 1) B TR ZREA G, A R — 21
30T o

T 5 SERR TR R R AT EE (AL % )
Tab.8 Comparison between the accuracy of 120 h
minimum temperature prediction and actual

prediction in the city after using the revised index (unit; % )

s PTIESR bR R 5 SLPRTR
KR BN OB R R
12 A 86.14 74.67 93.43 84.75 85.28
1H 79.21 63.68 67.74  70.21 77.99
2 A 98.72 70.50 92.08 87.10 91.70
34 90.44 76.46 90.32 85.74 84.56
4 H 95.31 87.66  88.89  90.62 89.36
5H 89.72 85.90 73.00 82.87 82.83
6 H 87.90 93.82 95.80 92.51 93.00
7H 95.46 98.92 99.88  98.09 97.04
8 A 94.74 95.63 97.73 96.03 95.60
9H 98.54 100.00 94.44 97.66 96.01
10 A 99.76  88.65 98.57 95.66 95.58
11 A 85.93 72.96 78.27 79.05 80.92
-1 91.82 84.07 89.18  88.36 89.16

X B i Y JEE OUAROR A, AR SCH G T 24 h
BT, HA D A6, RERTIEBA R, hEo "]
W AEZ S FEARIT IS , 7S K 17 2020 4E 1Y 24 h Bz
o LB AR B R O 78, 64% , F iR T LRI 24 h
e e il A HER R (76. 61% ) o MEAL, ATLIR ) 3
e YSNOR TSR ES - FN-RIIE AN NS ITAII PN
B A AR 7K RIS R K 119 5 i il
PR R B T R AN B G, B MR B R

.81-
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®9 RATEHERENEM 24 h
RE B ETRE KRR EREITLL (86 %)
Tab.9 Comparison between the accuracy of 24 h
maximum temperature forecast after using the

revised index and actual forecast( unit: % )

RAKA ReR BN B P SRR ER R
5K 80.56 70.47 75.271 @ — —
FAR  65.52 75.93 87.06 — —
K 86.87 72.41 93.68 — —
¥ 77.65 72.94 85.34 78.64 76.61

6 Eit5itie
6.1 #ig

AR A 2R 8 11 JEL i, X 2018—2019
AR EC 3 HER A 2 m iR TR 7S B KT A9 S 4
BRZEHEATIrHT, IR R A8 R IT IE 5 A AR = o 41 4
WA . BT 458

BT 3 A FE KGNk (458 R B T3
15 2 A FE A BRI A0 %) 38 i T 52 e sl S B B4R, K
I BN SR 3 A 5 B AAOT 38 B e v TR B AT A
i 22 R 25 bR ol 25 B I v T A MR B, 3R 4
(BN S5 5 Y B 0 41 2 e AR R B 7 A TR R I AN
W, U HSEAE 96 h ISR |,

QM IR 25 B HoAR i 22 (AR AR LR 6T
NEANTE  BEC T BE TURAER) E (6 F) T SEdE
i, MERZRN 3—4 H TStk

QXA 5 d(120 h) iy 55 I B2 i , >R
TR 22 e K 7 L BRI T IT IE 48 bR, X% H 2 B 3%
SRR IR A SR AT T AR, X T R R I TR
AR AN [F] R AZE AL (MG K (R VTR Sk A
MITIE 7 SORITIEFe bR 71T 1E , 1T 1E )5 e K 44
T A ) JEL G 1R R ME A R B /S K T 1% 120 h
S IR B 24 b S5 v I R TR ME 0 2R AR E AR
90% FE A F170% L I,

DL XFITIEHEFRAE 2020 4F (1 R A 56, & 30
TTIEJ5 14 2020 471 347 S5 0K I B Tl A 4 2% 5 S B
AH T 24 e f ey U B T A 1 38 v T S PR 4
YRR, Hih B4R (3—10 F) (9 B I T4 Fn
AAEY 24 h S5 ey T RS TR R SR L 2 A T S PR
Fid .

6.2 it
K FHAMERE R G031 09 J7 5 T A3 2 3T IE 48 b

.82 .

HAT A SEVE Ry, 2206 TR o A 5 A, 78 24 3 U AR
B0 T B B BaE I, BEE GE iR A B AN W
SN, BEAEAE B AR BE o JE T T ISR Am it
B R R I A AR — DR Ko

11T 25 AN R) R AR 9 e e RO AR T I 4
BRAEXS BF R R e e it JBE A7 P, S iR T
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