S A8 % 45 6 A % Vol. 48 No. 6
20224 6 A METEOROLOGICAL MONTHLY June 2022

ZIRE TU IR . 55,2022, 35 AL RUR T R TR KR R I Fr2e AR = i B2 40 A (7). 4. 48(6) : 705-718. Qin Q C. Yu B.

Xu L Y.et al.2022. Analysis of a continuous low-cloud process causing spring temperature forecast errors in Beijing[J]. Meteor

Mon,48(6) ;705-718(in Chinese).

ERIEREBESEMRIENFEERZIESI T

ARG T ok 4hEIPp oo W FIEAE KK

FEFRELE, 47 100091

I’ OE: 202143 7 2—4 HALRUMIX S22 ML 098 2 5200 . 5 SO TR o8 04 0 M 22 . R SR MR =X L I R g (i = I
T 53 B R B L RAR = KA R . R B AR I 5T . ERAS #2006 = U5 A B (FY-4A) & 43 BER 0] Lok
= B B = W AN 2= K 2 O S B R I R SR = T B e R ML SR AT IR . TR A R IR K i R R
HI K 5 JE B B 2 SO G LR R B BRI MR X — A AT R T RAEREMNKIZE .5 LA Mg
R W L R R 45 LA R R & e . 925 hPa BRI A 8 R AU 34 5 B 3K T F8 8 2 45, A9 50 B2 TR A i, 1F T S BUIR
L. FIHBOE 2 8 AUR 22Kk 25 35 35 T 43 500 3K 28 i 8 B 0 2 AR 5 4 G A5 8L TT A 5 LI 1) A 25 4h 7
KI : WUR 2= AT B A TR L & AL =i

FESES: P4ss XEARER: A DOI: 10.7519/j. issn. 1000-0526. 2022. 030702

Analysis of a Continuous Low-Cloud Process Causing

Spring Temperature Forecast Errors in Beijing

QIN Qingchang YU Bo XU Luyang JI Bin WANG Yuanyuan ZHANG Linna
Beijing Weather Forecast Centre, Beijing 100091

Abstract: During 2 —4 March 2021, a continuous low-cloud process in Beijing caused large deviation of
temperature forecast. Both the global/regional numerical models and the forecasters failed to predict this
process. Using the conventional meteorological data, ERAS5 reanalysis data and FY-4A high-resolution vis-
ible cloud images, combined with the data of ceilometer and cloud radar, this paper discusses the formation
and maintenance mechanism of the low cloud. The results are as follows. The favorable background for
the formation of the low cloud was that there was no influence of obvious cold air after precipitation and
the ground humidity was not well removed in the boundary layer. Meantime, the low cloud developed and
maintained with stable atmospheric stratification, weak ascending motion and topographic effect. The
warm advection and the growth of wind speed at 925 hPa destroyed the stable stratification, leading to the
enhancement of mixing activity in the boundary layer and thus the dissipation of the low clouds. Detailed
information of the cloud base height and cloud structure can be obtained via the ceilometer and cloud radar,
which can be served as a useful complement to conventional observation.

Key words: forecast deviation, low-cloud process, formation mechanism, ceilometer, cloud radar
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Fig.1 The (a) 500 hPa, (b) 700 hPa, (c¢) 850 hPa geopotential height field (contour, unit: dagpm)
and wind field, (d) surface pressure field (unit: hPa) and wind field at 08:00 BT 3 March 2021

(The star represents Beijing Area, the same below)
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& 2

Visible cloud images of FY-4A satellite at (a) 11:00 BT 2, (b) 15:00 BT 2,
(¢) 11:00 BT 3, (d) 15:00 BT 3, (e) 10:00 BT 4, (f) 14:00 BT 4 and infrared
cloud images at (g) 15:00 BT 2, (h) 15.:00 BT 3, (i) 14:00 BT 4 March 2021
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Fig. 3 The 2 m temperature and visibility in Beijing Meteorological Observatory

from 08:00 BT 2 to 08:00 BT 5 March 2021
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The predicted relative humidity of EC forecast at 20:00 BT 1 March 2021, the observed relative

humidity and the deviation from 08:00 BT 2 to 08:00 BT 4 March 2021 at Beijing Observatory
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prediction of CMA, ECMWF, NCEP at Beijing
Meteorological Observatory from 20:00 BT 1
to 08:00 BT 5 March 2021
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Fig. 6 Reflectivity factor from Haidian Cloud Radar from 1 to 5 March 2021
(a) 22:50 BT 1 to 10:30 BT 2, (b) 10:50 BT to 22:35 BT 2, (¢) 23.:50 BT 2 to 11:30 BT 3,
(d) 11:50 BT to 23:30 BT 4, (e) 23:50 BT 4 to 11:30 BT 5, (f) 11:50 BT to 23.:30 BT 5
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Table 2 Physical quantities of Beijing Meteorological Observatory radiosonde
from 08:00 BT 2 to 20:00 BT 4 March 2021

i[5 /BT Bl JZ R/ m W JE S/ m Wi/ C SEEMANZ W/ m
2 H 08 fif 909~1148 239 3.7 775~909

2 H 20 1280~1601 321 5.5 1027~1306

3 H 08 1014~1429 415 7.5 330~1014

3 H 20 #f 1384~1600 216 2.9 715~1056

4 H 08 #f 765~1379 614 6.9 465~899

4 H 20 840~1103 263 5.2 /

T« 58 A U0 R U2 48 AR X BE K F 100 96 19 )2 T

Note: “Fully saturated level” represents the level at which the relative humidity reaches 100 %
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TE 1 BRI A5 5 M RG E 4E 455 7 LU T
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W] SV 25 SR A U T O B R AT B AR L 1 3 BR IX
—AHERET A RE R RURSE 5 EThssh
Mo P R R 0 36 R R 45 DLZESS Rk e

4 ARz BT oL

R BEAE 3 H 4 HF B i 55 . L 0l = 48
WL~ 4 H 08 I b st M4 & 925 hPa (iR E N
0. 8C, i F b 5t M X LA g 19 0] JL S &5 3 7L 3k
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