FRVE B A % Vol. 44 No. 1
20184 1H METEOROLOGICAL MONTHLY January 2018

PG By AR A8 2018, JU UL 55 K G R BAR 2R R 20 M LT ). AR - 44( 1) 2 26-41.

IR BEKIREMRKRIRT T

IR LR R T AMZ O K A&4% % 4

ERXA L PR, dbxE 100081

T’ OE: BN sTHIX 2011 45 Z 5 2012 4E R 9 Y MK AR L BR B BT 4 WS R L2 U AR TR OR Ak
ANEAR a9 Wl FE A AR 86 LR R M R 2R R T H L AR A R A AL S K 5 B K R R RITE R E e 2R,
e s KAWL RN 53 Wi — B — R I — A8 — 5 B 45 o 1 R AJE B mT 43 R 8 S TR0 L A b 48 N B 0 R RS 3
R TR A IR [0 TR 5 55 AR 7 e R ol LA R I 2 AR UE KR A R 22 B8l 0 a5 0 R s PR 2 TR R 2 TR T A
1o R 1R A 5 R K R B A A G B2 s 1 R R R R AR N )2 R B AR LR T B A e IR R S R A S Y R KT
AR U S B TR O LTI B e B T R R RE MG KRR R VORA L, X 52K
RGBT S K R B Z WHIT IE4 5.

KRR S AR SR IR IR BRARAR 5 AR )2 KR

B 4255 : P456.P458 XEFRER: A DOI: 10.7519/j. issn. 1000-0526. 2018. 01. 003

Analysis of Unsuccessful Forecasts of Several Weak Rainfall

Processes in Beijing

SUN Jun MA Xuekuan DAI Kan FU Jiaolan DONG Lin QIN Huafeng DONG Quan

National Meteorological Centre, Beijing 100081

Abstract: The public weather forecasts were not so correct for the time period from winter 2011 to early
spring 2012 in Beijing. Of the nine weak precipitation processes (WPPs), four cases were false alarms.,
two were missed and three were better forecasted. Through the forecast verification, synoptic analysis and
comparison of model forecasts for the nine processes, following results are achieved. The synoptic condi-
tions of WPPs in Beijing vary case by case. The weather patterns at 500 hPa can be classified into three
categories; patterns of two-troughs one-ridge, one-trough two-ridges and one-trough one-ridge. The sur-
face situation can be classified into four patterns, which are cold front, occluded front in North China, the
easterly wind and inverted trough and the eastward returning current. Most WPPs are characterized by
poor vapor conditions in lower troposphere or weak dynamic lifting conditions. For the WPP with thinner
wet layer, higher vapor saturation layer and higher lifting condensation layer, numerical prediction models
tend to give false alarm; for the WPP with favorable vapor condition at low level, lower vapor saturation
layer and lower lifting condensation layer, the models are prone to omission. The subjective precipitation
forecast errors are mainly because forecasters did not sufficiently understand the structures of the weather
systems and their developing mechanisms. Besides, they were lack of correction experiences for the model
boundary water vapor and lifting conditions, which are critical factors for rainfalls.

Key words: weak precipitation process (WPP), false alarm of WPP, miss of WPP, forecast verification,

low-level water vapor
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Table 1 The 9 weak precipitation processes and subjective forecasts in Beijing from winter 2011 to spring 2012
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Table 2 Verification of subjective precipitation forecasts

and the observations of 9 WPPs in Beijing area

FOR e EC T639 HA  Hidp s S
1 N N N N/ X
2 N N N X J
3 N J
4 J v Y X J
5 X N J N/ X
6 J J J J J
7 N N
8 v N </ N/ X
9 </ </ < N/ X

T« 2R BURAT B K B SE B0 BB K OCOR BUHREOR B R R & 2R
AR A o T ) [ 1

Note: ~/ forecasted or observed rainfall to occur, X forecasted or
observed rainfall not to occur, underline </ or X stand for better

forecast.
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Fig.1 Precipitation forecast verifications for 20 national observing stations
in Beijing from 1 December 2011 to 25 April 2012
(a) TS, (b) Bias
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Fig. 2 The 24 h precipitation observation from 20:00 BT 1 to 20:00 BT 2 December 2011 (a)
and 36 h predictions by the EC (b), T639 (c¢) and Japan (d) models initiated
at 08:00 BT 1 December 2011 (unit: mm)
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Table 3 Comparison of model precipitation forecasts and observations at Station 54511 (unit; mm)

AREF S EC T639 HA TR B )
1 0.54 1.84 0.84 INT ¥
2 0.7y 0.3y 0.2y F L 2. 6([%E)
3 0.6 4 0.34 0.74 INT 0. 1B
4 0.34 0.54 0.94 EAN T(FH,JARAGES)
5 0.0 — 0.1— 0.4 4 oy N *
6 0.1— 0.34 0.34 N TR HHAES)
7 2.2 4 4.24 3.24 Z RS T JHHAES)
8 0.74 1.54 0.24 2w /N I
9 3.04 5.84 1.6 4 JNE TG

T A FORBUR SR AR 0.2 LA by v R B LB/ 0.2 KL b — R B G HHZEAE 0.2 20, SBREFRE L,

Note: 4 (¥ ) indicates the difference between forecast and observation is greater (less) 0.2; — indicates the difference is

between —0. 2 and +0. 2.
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Table 4 Verification of precipitation forecasts of EC ensemble model (EC ENS for short) during the five WPPs

o x5 Fof FH hAE ORI/ BB Fek  HESRICH I KA A SEL
5 BEt/BT /mm /mm /IME /mm /mm HE & /mm X [&] /mm /mm /mm
5 02—08 0.01 — 0.0 — 0.2/0.0 0.01 18% 0.0 — 0.0~0.01 0.0 — 0.0
6 02—08 0.1— 0.1— 0.2/0.0 0.1 88% 0.1— 0.01~0.5 0.1— T(H)
7 14—20 0.74 0.64 2.0/0.1 0.4 100% 0.6 4 0.01~1.5 0.74 T
20—02 0.1— 0.01 — 1.0/0.01 0.2 100% 0.1— 0.01~1.5 0.01 — T(FH)
02—08 0.1— 0.1— 1.1/0.01 0.2 88% 0.1 0.01~1.5 0.01 — T(E)
8 02—08 0.44 0.24 1.5/0.0 0.4 82% 0.24 0.01~1.5 0.24 0.0
9 02—08 3.44 3.54 8.8/0.0 2.3 94 % 4,24 3.0~4.5 5.4 4 0.0

HEAFT A — v M T R 3L R El ) % 1.

Note: the signs of # ,—, ¥ and T are same as in Table 3.
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Fig.3 Comparison of 6 h precipitation observation in 02:00—08:00 BT 2 January 2012
and forecasts from EC model initiated at 20:00 BT 30 December 2011

(a) probability-matched ensemble mean, (b) ensemble mean
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Fig. 4 The 6 h accumulated precipitation forecast
for the raining process on 2 April 2012
(a) boxplot of ensemble forecast at Station 54511,
(b) stamp map of 6 h accumulated precipitation
forecast for the period of 02:00—08.00 BT
2 April 2012 from the EC ENS initiated
at 20:00 BT 31 March 2012
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Table 5 Weather patterns and affecting weather systems of 9 WPPs ( WPPs occuring times are the same as Table 1)
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(¢) one-tough one-ridge
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analyses, model analyses and 24 h forecasts respectively)

o

Fig. 5
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Fig. 6 Conceptual models of surface weather systems
(a) cold front at 08:00 BT 2 December 2011, (b) occluded front in North China at 20:00 BT
28 November 2011, (¢) easterly wind and inverted trough at 08.:00 BT 1 March 2012,
(d) eastward returning current at 08:00 BT 29 December 2011

(Backgrounds are observed surface wind and weather phenomena; red solid line is subjective analysis

of surface pressure, blue and black dotted lines are EC model 0 h and 24 h surface pressure forecasts

respectively, black arrows represent the paths of cold air, brown and blue thick lines are 500 hPa troughs

and surface respectively, surface fronts are same as traditional analysis, shaded area in Fig. 6d is terrain)
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Table 6 Comparisons of 925 hPa relative humidity and temperature observations

at Station 54511 in Beijing and the 24 h, 0 h forecasts by EC model

AR/ % K/ C
R il /BT - ‘ = :
itk i XL e Wi e
1 2011.11.29.08 44 33 50 —3.1 —2.6 —3
2 2011.12.2.08 70 93 92 —3.8 —2.7 —3
3 2011.12.6.08 78 93 92 —2.1 —1.7 —3
4 2011.12.29.08 85 86 84 —9.1 —9.5 —8
5 2012.1.1. 20 34 42 30 —7.2 —6.9 —7
6 2012.1.7.08 81 92 91 —8.6 —10.1 —10
7 2012.3.1.20 100 100 92 —2.8 —3.5 —3
8 2012. 3. 28. 20 29 32 31 13.4 11.1 11
9 2012.4.2.08 91 76 30 —1.3 —0.1 1
F7 AFES4SUBEEEE(RAI:107' Pa- s )ECHEN 24 h FiRMEKXHE X EE
Table 7 Vertical velocity comparison of the 24 h and 0 h forecasts by EC model
for Station 54511 in Beijing (unit; 107" Pa - s™")
T o ] /BT 925 hPa 850 hPa 700 hPa
JUR A o IR ;
’ / e I el S e WK
1 2011.11.29.08 —0.8 1.3 —1.5 —0.5 0.3 1.2
2 2011.12.2.08 0.4 —0.2 0.2 —0.3 —1.6 —3.2
3 2011.12.6.08 1.2 0.8 1.8 0.4 1.0 —0.6
4 2011.12.29.08 —3.8 —4.9 —0.9 —2.0 —0.4 0.7
5 2012.1.1.20 —1.1 —2.1 —2.3 —2.8 —1.1 —1.4
6 2012.1.7.08 —2.0 —1.8 —1.8 —0.3 0.2 —0.5
7 2012.3.1.20 —5.0 —12.0 —5.0 —4.0 2.0 —0.4
8 2012. 3. 28. 20 —2.0 —5.0 —3.0 —5.0 1.0 4.0
9 2012.4.2.08 1.8 1.8 —2.9 1.4 —3.0 —2.3

T OHL T PR 3278 U3 20 7 ) 2 P AT 5 A

Note: bold fonts mean the signs of values of 24 h and 0 h forecasts are opposite.
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Table 8 Comparison of water vapor conditions and unfavorable conditions for 9 WPPs

Hi T, 925 hPa,850 hPa
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Fig. 7 Relative humidity (RH for short) comparison of EC 24 h forecasts

and corresponding O h forecast for the past 3 d and the very day
at 08:00 BT 29 November 2011
(a) 1000 hPa, (b) 925 hPa, (c) 850 hPa, (d) observed T-Inp at Station 54511
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at Station 54511, (f) EC ENS mean T-Inp at Station 54511
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(a) Time variation of observed surface meteorological elements from

20:00 BT 30 November to 20:00 BT 2 December 2011 with 3 h interval at
Station 54511 in Beijing (red line is temperature, blue line is dew temperature) ,
(b) sounding observation at Station 54511 at 20:00 BT 1 December 2011,
(c) same as Fig. 8a, but for the period from 19:30 BT 1 to 20:00 BT 2 December 2011,
(d) same as Fig. 8b, but for the period from 23:00 BT 1 to 23:00 BT 2 December 2011
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Fig. 11 (a) Same as Fig. 10a, but for period from 20:00 BT 27 to 20:00 BT 29 December 2011,
(b) sounding observation at Station 54511 at 08.:00 BT 29 December 2011, (c¢) same as Fig. 8a,
but for the period from 22:42 BT 28 to 23.:00 BT 29 December 2011, (d) observed 24 h accumulated
precipitation from 08:00 BT 29 to 08:00 BT 30 and surface wind at 08:00 BT 29 December 2011,
(e) 12 h accumulated precipitation forecasts for the period 08:00—20:00 BT 29 December 2011 by
EC model initiated from 20:00 BT 28 December 2011, (f) time-height cross section of wind,
relative humidity (shaded area), temperature (red line, unit: ‘C) and vertical velocity (black line,
unit; Pa+ s ') for the period from 20:00 BT 28 to 20:00 BT 31 December 2011 (Time is
from right to left with 3 h interval) by EC model initiated at 20:00 BT 28 December 2011
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