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

EB AT L2018, 47 « 207 A 05 2% T 4L 5 AR A9 HH 300 T4 8 T RS 8 2 PE 0 A LT . U4 - 44(1) :53-64.

“7 - 207t EEMES TR
hEAF IR AAHEE ST

E R 5 A KR T

BRA %% 0, 4w 100081

R OE.: Zh R4 E R WMBMAMEMEAR N 2016 45 7 A 20 H A0 3R 5T a8 F2 00 of 3 B 0 T — @ iR 2, A SCF|
ECMWF (& f8 EC) A Wi F1 T639 45 & B A5 FORIXT“7 « 207480 5 5% i i A2 00 b B IR ASOR 617 T 4 S5 R R 3. (D
EC 84 WA 7 H 16 H FiJa X [ Ry X 558 B 1) Wi 3 B0 1 B B, LR R RORBE R i KRR R G0 W Wi 4R & A4 1 56 9 itk A8
6,7 A 16 H 20:00 IR AR HRES TG L 15 H 20.00 #5758 . 7670 £ # X [ 3F 500 hPa (K% & B E R, T
et v et B 0, JE G T B8 BN G 48 AR v PR IR B IR B L BT AK€ A TP IR 2 T I L R s, S SRR WY TR B AR
1 5 (2) B8 B B0 A 40 BT 2 0 6 T 0 00 SRR ) DX 3 5 6 T i i AT 4 B O 25 5 1 0 AR L — B, 5 BRI AR B 3T Y s
M) 7 49510 2 A o 0 004 AS 0 P A R U 5 (3D % [ I T 41 e IR P A O R 0 U AE B A R TR ) B VT ARG P
AL - 5 8 B SR D) T 4 11 R B X A K R ER R

KRR AL BT LS TR P IO A E

FE DS P456.P458 XHERARERED: A DOI: 10.7519/j. issn. 1000-0526. 2018. 01. 005

Ensemble-Based Analysis of Medium-Range Forecast Change and
Uncertainty for the 20 July 2016 Severe Heavy Rainfall over North China

WANG Yi MA Jie DAI Kan

National Meteorological Centre, Beijing 100081

Abstract: Errors occur for medium-range forecast of heavy rainfall over North China on 20 July 2016 by
subjective forecast of National Meteorological Centre and numerical models. The medium-range forecast
performance of this heavy rainfall event is analyzed based on ECMWF ensemble forecast and T639 ensem-
ble forecast data. The results reveal that: (1) there are obvious changes of location and intensity of rainfall
of EC ensemble forecast which is caused by change of forecast for large-scale weather system before and af-
ter 16 July. Compared to forecast initialized at 20:00 15 July, the ensemble mean circulation on 20 July ini-
tialized at 20:00 BT 16 July show that trough at 500 hPa over Hetao Region is deeper whereas downstream
ridge is stronger, thus forming the pattern of slowly moving “high pressure to the east and low pressure to
the west”. The Yellow River cyclone and mid-lower level southwest vortex move northward and become
stronger. The forecast heavy rainfall is closer to the observed precipitation accordingly. (2) Ensemble sen-
sitivity analysis shows that sensitivity areas are consistent with the spatial pattern of circulation difference
before and after the forecast change. The large-scale weather systems leading to the change of forecast of
heavy rainfall are also sources of uncertainty of medium-range rainfall forecast. (3) The most sensitive

circulation system to precipitation forecast is the Yellow River cyclone. The Yellow River cyclone, the
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ensemble member is westward and northward and intensity is deeper, the corresponding forecast precipita-

tion amount over Bejing-Tianjin-Hebei Region is larger.

Key words: heavy rainfall, ensemble forecast, medium-range forecast, uncertainty
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Fig. 1

(a) Accumulated precipitation from 08:00 BT 19 to 08:00 BT 21 July 2016,

(b) subjective forecast of precipitation from 18 to 20 July 2016 issued

on 16 July by National Meteorological Centre of CMA

[Box in Fig. 1a represents Beijing-Tianjin-Hebei Region (38°—40.5°N,115°—117.5°E) ]|
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Fig. 2 The 500 hPa geopotential height and 200 hPa wind at (a) 20:00 BT 18
and (¢) 20:00 BT 19 July 2016; the 850 hPa geopotential height and wind
at (b) 20:00 BT 18 and (d) 20:00 BT 19 July 2016

(Red contours indicate wind speed at 200 hPa =30 m « s~ !, green contours indicate wind speed at 850 hPa =12 m + s~ 1)
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(Shaded area represents ensemble mean difference between different lead times,

red dashed lines represent analysis)
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