18 % A5 W R H B OB W R Vol. 18, No. 5
201349 H Climatic and Environmental Research Sept. 2013

2T, IREHAR, AREET, 25 2013, AbETHUX SN AMI ORI IESY (7], SRS EREERIST, 18 (5): 651-661, doi:10.3878/).issn.1006-9585.2012.12020.
Li Yuhuan, Zhang Chaolin, Zhong Jiqin, et al. 2013. Case study of observations and sensitive region of heavy rainfall in Beijing area [J]. Climatic and
Environmental Research (in Chinese), 18 (5): 651-661.

JE 5 X RGBT RS K A 5%

1,2 3 > 2 4
XY BREIAR S fRERRC EEE
1 P ESSEZEDIBE, JE5T 100081
2 P EAG R REIR T A ST, b5 100089
3 K FARFIAIE ST S ERRLEEE, b AT 100085
4 L HRUR Y I AE B KSR R, dEst 100871

# OE FHETHESTURMASEIVER 2009 4E 7 F 23 H R AL IG5 5 7204 X 1) 5 5 o P2 00 s (X k4T
T 38T, it WRF (Weather Research Forecast) = #E7A8 ) /7 k0 WG 34T BENLPL BN, R 30 DMHITHEE S FEAR,
T PRI 12 h (SRS TR R X (dbst & AAX) BRFFEK[14:00 Cbgiif, FED
42 20:00] 40X T HIEAITZ1 (08:00) HFEA T (RUBYE, T e BrE B3 K O B I IX 3. W IR o FRO it
SRR A IR, o IR A RRURKIX 23 397 6 s P v R R i A ZR AN, LI Sk SE 3 447 ] ) 25 e 1)
AR L R N AU X BT IR A B R S o SR — D Tl I W 2R SRS (OSSE) IR R AL I8 IF B
SE RIRURKIX , 45 SR AR ARV B AR X P ) A Ak Y0t B 7K P T4 425 SR I S O s 8 B o I PO LR X Py
WAL, B /K TR ER 22 A T W B R, UEHA T W10 6 T 1 s P B2 32 R URR X IR IE AP o FE KV R
TRURK DX P )4 7K VR ) B T S5 I (1 RURR DX PN TR AL, A B /K TR )5 T KR B2 (e v, 3 T LR Aok
VR IE R 7 F O3 B K P i R ik de e DRI, T I R T4 45 OB IR0 AR DG v e o DT 0 1 o BBURK X o 1F
FUAE S 0 E A U R IR X i 2%

KR BN AR BUBMEZEE BUEX WIRSEERERE (OSSE)

XEHS  1006-9585 (2013) 05-0651-11 HESES P45 XRAFRIRES A
doi:10.3878/j.issn.1006-9585.2012.12020

Case Study of Observations and Sensitive Region of Heavy Rainfall in
Beijing Area

LI Yuhuan"?, ZHANG Chaolin®, ZHONG Jigin®, and MENG Zhiyong®

1 Chinese Academy of Meteorological Sciences, Beijing 100081

2 Institute of Urban Meteorology, China Meteorological Administration, Beijing 100089

3 Department of Earth Sciences, National Natural Science Foundation of China, Beijing 100085
4 Department of Atmospheric Science, School of Physics, Peking University, Beijing 100871

Abstract Using a statistical correlation based on an ensemble forecast, observations and the sensitive region of a heavy
rainfall that occurred around Beijing on July 23 2009 are analyzed. An ensemble of 30 initial samples is constructed using
WRFDA (Weather Research and Forecasting Data Assimilation) and then a 12-h forecast is produced on the basis of the
initial samples. To determine the sensitive variables and their regions, the sensitivity of the accumulated precipitation in
the verification region (Beijing area) to the basic variables of the initial conditions is studied using the method described
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above. A preliminary determination indicates that the sensitive variables are the water vapor and temperature, and their
respective sensitive regions are southwest and northeast of Beijing. An analysis of the real atmosphere found that the
sensitive variables and their sensitive areas have a clear physical meaning. Moreover, data assimilation of an observing
system simulation experiment is used to verify the sensitive region. It is shown that assimilating the sensitive variable
water vapor in its sensitive region can improve the precipitation forecast accuracy; assimilating the sensitive variable
temperature in its sensitive region can also improve the forecast quality, indicating the correctness of the sensitive
variables and sensitive areas. Assimilating the sensitive variable water vapor in its sensitive region while assimilating the
sensitive variable temperature in its sensitive region can have a greater positive effect on the forecast quality, illustrating
that the effects of temperature and water vapor yields the greatest improvement in the rainfall prediction accuracy.
Therefore, the method of statistical correlation can effectively identify the sensitive variables and their sensitive regions.

This study can help to identify the observed sensitive region of rainfall in the Beijing area.
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