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Abstract: It is important to diagnose and analyze 2 m temperature prediction by CMA-MESO system with
3 km resolution in winter for the Winter Olympics meteorological service and CMA-MESO model system
development. The 2 m temperature prediction data from December 2020 to February 2021 are selected and
diagnosed. The results show that the daily low temperature prediction is better, but the high temperature
prediction is poor. The prediction effect of the model on the heating process in 00—06 UTC is better than
that of the cooling process in 06—21 UTC. When the 2 m temperature prediction is corrected by the mov-
ing-biweight average method. the correction results show that the 2 m temperature prediction deviation is
mainly systematic deviation. The RMSE and standard deviation are reduced, especially in areas with large

deviations before correction. According to the large difference of standard deviation before and after temperature
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correction, individual cases in North China, East China and Southwest China and the continuous test in

North China are selected for wave spectrum analysis. It is found that the power spectrum energy gradually

increases with the scale. There is a certain correspondence between the 2 m temperature prediction deviation

and the power spectrum information of different scales. When value of power spectrum energy is very

small or abnormally large, the difference between 2 m temperature prediction and observation is signifi-

cant.
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prediction in China with different starting times in (a) December 2020,
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The 3 h variation curves of observation and 2 m temperature

(b) January and (¢) February 2021
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before and after correction with different starting times in China in January 2021
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b) before revision, (¢, d) moving-biweight average method, (e, I) January biweight average method



5 439

3% 1A% .CMA-MESO 3 km &% 2 m 5 Wil i 407

Fig. 7 Daily variation of 2 m temperature
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Fig. 9 The national distribution of (a, b) Bias and (¢, d) RMSE for
the corrected 2 m temperature prediction in January 2021
(a, ¢) moving-biweight average method, (b, d) biweight average method



108 A

%

49 %

5 i 22 FRARL B A A 3103 s A s LAY K (E X H 5 AR
REMMEE 2.5CH ., WA EFHEE 9b, 9 iT
IEJG S R ZE(E D/ 3 07 R 3 25 A X B AR, (H X 4
At PG b b DX T 1 B5CRAS W 3 AU EE 3k
BT 09 B A [m] 2 iz B ] 791 4z 1 5 52 00 AH 25 8%
Ko BRI 38 45 2 0L I s ] F 5 A [] oty a5 ) T 00 41
B2z 5. ITIE AT (& 10a,10b) , 4 142 5 X 1)
FRUE 2288/ KR HL X AE 0. 5°C LT 5 2R3 — s o
— 5 B A DX 3k BT R R K L — A L P L AR B A A o
ZAE 0.8 C LA . 47 iR 22 b o 22 1 KAE o A
5 26 A 25 19 3 AT R AR — 50, A1 B X3 B P I
PR IR X AR EZWAE 0.5CLLIF ., 3
SR E - 4493 (& 10¢, 10d) 3T 1F J5 » B3 B+ i i
B B /INER 43 HL X AR LA X 7E 0. 3 C AR,
5 AR 22 1 bR v 25 0 BH SRR AR B /NS 40 VY R b

70 80 90 100 110 120 130

70 80 90 100

110 120 130

40

30

20

70 80 90 140°E

100

110 120 130

40

30

20

X KA X A, R R 0. 3C LI . 1 H AL
FITIETE (B 10e, 10D 1T IE J5 » 4 [ i A [7] 5 61 1]
i 25 W A T 22 A B R TG L EL A2 b b DX R PG i X7
P 22 JF RARSF W A7 2l 38 D 4R R A 0. 7C L Ho
X FEZR 0.4 CRATR 35 MR 25 0y pm o 22 5 I 22
PR o 9 25155 B0 ARLARL S 5 3 B BURCEE J5 YA AR LE L 13T IE
FEBORE R AR,

TEHUT IR J5 bR v 22 B K g AR b b X (39° ~
45°N 112°~118°E) . 74 g #h [X (25° ~31°N,103° ~
109°E) » LA S 3T 1E Aij s #E 22 5K 3T 1E J5 B Wk sk /s 1
B L A i X LT R AR A A b X, 25°~31°N
112°~118"EDi%x 3 AN X Hkiy 1 HZEH 09 I i iz Ji&
Tt . Aedb i X 3T 1E fF (&l 11a) % 44l 22 5K,
iR 5 L0 e K228 8] —8°CLiT1E 5 (B 11d) K
TR T A 22 9 E) 2 C N 5 P R M X T IE AT (Bl 11b)

70 80 90 100 110 120 130

70 80 90

100

110 120 130

70 80 90 140°E

100

110 120 130

B 10 2021 4F 1 J 09 WITIERT/E 2 m iR B B AN [F 3 5 (a,y ¢ ) Bias I (b, d, [ RMSE #7522 £ [E 43 1
(a s DYITIEHT S (oo d) ¥ Bl XA T - 3535, (e D) BUALE - 1 122
Fig. 10  The national distribution of (a, ¢, e) Bias and (b, d, {) RMSE standard deviations for

2 m temperature prediction before and after correction at 09 UTC in January 2021

(a, b) before revision, (¢, d) moving-biweight average method, (e, [) biweight average method



%4l %% 4% .CMA-MESO 3 km &% 2 m & & Wik 2 K 409

/¢

T,/ C

5 10

20 25 30

H M

11 2021 4F 1 A% H 09 B AS[6] X 35 1 3 B B 15 (as by o) 3T IE HT
(dye, DITIEJG 09 B 2 m LB Wik 5 52 0l 28 1k
(a, )L HLIX . (b, e) PHRGHL X L (e, D FEZR Hh X

Fig. 11
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and (d, e, f) after correction by the moving-biweight average method

in different regions at 09 UTC in January 2021
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Fig. 12

(a, ¢) The Bias and (b, d) RMSE of 2 m temperature prediction

before and after correction with different starting times in North China in February 2021

(a, b) before revision, (c, d) moving-biweight average method
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