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Abstract

The precipitation forecasts from radar and satellite cloud pictures (with a lead time of 0 - 2 h), from
upper air and ground surface atmospheric sounding (with a lead time of 0 - 24 h) and from numerical
forecasting mode (with a lead time of 0 - 72 h) have different forecast effect in different forecast pe-
riods. Considering the short lead time and low accuracy forecast for early warning of mountain tor-
rents, study on the numerical forecasting model, the model’s optimized combination of parameters,
data assimilation, correcting the errors on forecasted rainfall in flash-flood affected region and an op-
timized calculating method based on big data for radar monitoring precipitation. Linxiang City of Hu-
nan Province was selected as experimental area and the results show that the WRF numerical forecast
is more suitable for the forecast of disasters including mountain torrents. Among them, WSMé6 cloud
microphysical process, Grell-Devenyi ensemble convective parameterization scheme and YSU boun-
dary layer parameter configuration scheme can greatly simulate the process of mountain torrents and
storm causing a flood, precipitation deviation correction method based on frequency (or area) match
can considerably improve the systematic deviation in the rainfall and scope of rain area in the preci-
pitation forecast, the big data analysis method used in radar rainfall forecast can remarkably improve
the accuracy. A forecasting disastrous flash floods method has been proposed by coupling upper air
and ground surface atmospheric sounding, the 0 - 72 h short-term quantitative precipitation forecasts
(QPF) from numerical forecasting mode and the 0 - 2 h nowcast QPF based on radar, which helps to
increase the lead time of flash flooding forecasts from 2 h to 72 h and enhance significantly the fore-
casting accuracy.
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Figure 1. Theoretic diagram of seamless rolling forecasting
by coupling multiple sources of information
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Table 1. Main specifications of three numeric forecasting modes
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Figure 2. Theoretic diagram of the precipitation probability and area matching
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Figure 3. Flowchart of rainfall estimation in radar system
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2) WEFEIAN WRF BUE PARAR 0By i&E F Ltk 5 35 Pt . Horhr, WSM6 = i) #4172 . Grell-Devenyi ensemble
SRS HATT M YSU IR ESHICE 7%, St Lt 2w id P T .

3) KT A H A R B R R RS RHAE R $ S AR A S e ke W R A K
e i PRI Ve O HdlE, DBSCAN HVERAEHT, M Z(E S AEIT T Il BN S K BAE M ik, RE RS9t
PR S R IR A0 e K PR AR 1

4) FE B K TR AN B L T PR K S8 R m = AE 1E . b, TSR (B AR) VU AC Y B Kl 2237 1E 7738, e
F UG AR PR K TR R B AT Y X Y TR 1 R Gt 22, T 1E 5 B /K TR A9 RN 38) 56 B 5 sl 5B Indeie, L
A ZE R ORTT 1E R SRR

E&UH

[ 2% R RIEHE S . 2016YFC0402708) /K FAT L& T4 20 H (0 H 4% 5 :  201201063).

SE ik (References)

[1] Z4&E, Bouf, & LBk ITERRT F R [I]. /K3, 2014, 34(5): 12-16.
LI Hongxia, QIN Guanghua, et al. Advances in study on flash flood forecast and warning. Journal of China Hydrology, 2014,
34(5): 12-16. (in Chinese)

[21 %7, K&z, 5 FIENN ARSI R EN]. KRFAEERE, 2000, 11(1): 92-98.
YANG Yang, ZHANG Jianyun, et al. Review and prospect on the application of weather radar in hydrology. Advances in Wa-
ter Science, 2000, 11(1): 92-98. (in Chinese)

[3] LIN, C. A, VASIC, S. and TURNER, B. Precipitation forecast based on numerical weather prediction models and radar now-
casts. Sixth International Symposium on Hydrological Applications of Weather Radar, Melbourne, ERAD, 2004.

[4] kR, BREM, & BRI B AR K SOK SR RO Tk e [J]. %R R U< E, 2008, 27(4): 373-377.
ZHANG Liping, ZHAO Zhipeng, et al. An overview of precipitation measured by radar and its application on hydrology and
water resources. Torrential Rain and Disasters, 2008, 27(4): 373-377. (in Chinese)

[6] ZRARZ:, AHRAE, 5. EREAE K SO b (0 R FH —— RS FiARoRs B 1 5 R 204 [J]. ZKRZK HLBER, 2004, 35(5): 1-4.
WEI Linhong, HAO Zhenchun, et al. Application of radar rainfall measurement to hydrology. Water Resources and Hydro-
power Engineering, 2004, 35(5): 1-4. (in Chinese)

[6] AR, BMRE. 2R REUE IR BRI R[] RAAR 54K, 2010, 21(2): 129-138.

PENG Xindong, LI Xinglicang. Advances in the numerical method and technology of multi-scale numerical prediction. Journal
of Applied Meteorological Science, 2010, 21(2): 129-138. (in Chinese)

(71 kG, B, 5 TSR RUEVAR) f A A EUE A e B K B g xt FL[D]. #vili R 544k, 2015, 31(2): 273-279.
HU Chunhan, HUAN Juan, et al. Verification of quantitative precipitation forecast between radar and numerical model based
on intensity-scale method. Journal of Tropical Meteorology, 2015, 31(2): 273-279. (in Chinese)

[8] FBlikEte, A5, 5. AKOCHEE TR M AT Uk R[] /KRR ik, 2012, 23(5): 728-734.
LU Guihua, WU Juan, et al. Advances in hydrologic ensemble prediction experiment. Advances in Water Science, 2012, 23(5):
728-734. (in Chinese)

[91 ATENCIA, A., RIGO, T., SAIROUNI, A., et al. Improving QPF by blending techniques at the meteorological service of Gata-

ﬁu

«

101



lonia. Nat Hazards Earth Syst Sci, 2010(7).

[10] #AME, ZHE, 45 T B AMER R BE A ) g B K TR s L 20 [3]. R, 2012, 38(3): 274-280.
HU Sheng, LUO Cong, et al. Comparisons of one hour precipitation forecast between the radar extrapolation and the mesoscale
numerical model. Meteorological Monthly, 2012, 38(3): 274-280. (in Chinese)

[11] AUSTIN, G. L., BELLON, A, et al. On the interaction between radar and satellite image nowcasting systems and meso-scale
numerical models. Symposium on Mesoscale Analysis and Forecasting, Vancouver, ESA SP, 1987: 282.

[12] GOLDING, B. W. A system for generating automated very short range forecasts. Meteorol A Zppl, 1989(5).

[13] k& B, AFE, B FETRAM]. L5t R Tk, 2001: 181-184.
ZHANG Peichang, DU Bingyu and DAI Tiepi. Radar meteorology. Beijing: China Meteorological Press, 2001: 181-184. (in
Chinese)

102



