394 53 HTANNE G T e Vol.39 No.3
2019 4F- 8 A JOURNAL OF MARINE METEOROLOGY Aug., 2019

Rt R/ME, BRI, . a5 G TR LLANINAE 2= A A I v B BT [T ] P R 241, 2019,39(3) < 1-10.

WU Xiaojing, ZHU Xiaoxiang, MAO Ziyang, et al. Algorithm design of convective precipitation monitoring and early warning service
using FY-2 infrared data[ J].Journal of Marine Meteorology,2019,39(3) :1-10. DOI; 10.19513/].cnki.issn2096-3599.2019.03.
001.(in Chinese)

Wz 5 TR BALLAMINIAE 2 PRk s e it iz

Spent! R/ME B vk, BN, R
(1 ISR LS 100081, 2. AR S, L T 250031 3. (B RYEG KO0 5 RBEFVE R BIFG Kb
410073; 4. EZE S 4L P00, dLE 100081)

E, AR FHAR e B TR #2016 R AT G2 B AR, 2 sb i oK e e R =

Iﬂ’].t/\iﬁmffﬁ‘iﬁ WL AE K, T WS R AR et sh R R IR PR ik R E E A4
3 ZMEZHBTEXRE, FEEECT TR AT RS EZREZ ZRHNUNF LS9 AL

Aﬂ'é,\;,%lz\‘ﬁmim’vxlbéé" FRAMAFEA, L EREA FY-2 LEL L2 as =B iEHR

FZE A E Y R T, B S A SRR SR RRAK, REAEMIFTGEMN

(FSVM) 7 ik 2 53 @AM @ik L5 = AH S S B R RAGE T T HF X L 4720 B FRE

B = A AR R P AP A B IR A i 18] 69 T2 5% PR oK = B A 32 3 Rk 80% £ A

KEEW: 4R AAEA; RAEE; BRI FaEmn

RESES.: P426.5  CEERER: A EHS: 2096-3599(2019)03-0001-10

DOI:10.19513/j.cnki.issn2096-3599.2019.03.001

Algorithm design of convective precipitation monitoring
and early warning service using FY-2 infrared data

WU Xiaojing', ZHU Xiaoxiang”, MAO Ziyang’, YANG Bingyun', HUANG Xiaoyu®, WANG Xi'
(1. National Satellite Meteorological Center, Beijing 100081, China; 2. Shandong Meteorological Bureauw, Jinan 250031,
China; 3. Department of Mathematics and System Science, National University of Defense Technology, Changsha 410073,
China; 4. National Meteorological Center, Beijing 100081, China)

Abstract Improving the monitoring and early warning capability of catastrophic convective weather is the
primary target of short-term weather forecasting and nowcasting. Convective precipitation/wind is highly
uneven in time and space, and realtime monitoring is difficult. As for the traditional identification
methods using infrared and water vapor brightness temperature for satellite remote sensing monitoring of
precipitation, the number of alarm clouds is large, the false alarm rate is high, and the indicative
significance is poor. It is necessary to find ways to extract more hidden information in satellite radiation
observation combined with background factors and establish connections between the cloud top brightness
temperature and the location of such disaster weather. This study attempts to use data of FY -2 infrared
cloud imagery and intensified ground observation of hourly precipitation to classify and extract parameters
by tracking cloud movement, and then use fuzzy support vector machine ( FSVM) method to establish

mathematical relations for machine learning between ground observation of rainfall intensity and dynamic
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evolution of cloud cluster. Based on the mathematical relationship, the cloud cluster and the heavy

precipitation center can be identified with the significance of monitoring and early warning. This work also

illustrates the possibility of developing satellite products for heavy precipitation cloud detection suitable for

disaster monitoring and early warning in specific seasons.
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support vector machine (FSVM)
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Fig.1 Distribution of stations in middle and eastern China
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Fig.2 Cloud imagery of synthetic short-time maximum brightness temperature at 00:00 UTC on 1 August synthesized by brightness
temperature at 23;30 UTC, 23.00 UTC, and 22,30 UTC on 31 July (a), difference between cloud imagery at 00:00 UTC
on 1 and Fig.2a (b), and alternative area ( blue boundary) of heavy rain cloud identification at 00;00 UTC on 1 (c)

August 2008
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Fig.3 Limitation of membership based on minimum radius of bounding sphere (a) and schematic diagram of membership of local

tightness (b)
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Fig.4  Algorithm flow chart of tracking and identification of convective cloud by geostationary meteorological satellite ( the left

branch for tracking classification, the right side for preliminary identification, the mergence for FSVM identification )
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Fig.6 Identification and early warning result of convection from 05;00 UTC to 10;00 UTC on 2 July 2010 (a. 05;00 UTC,
b. 06.00 UTC, ¢. 07:00 UTC, d. 08:00 UTC, e. 09.00 UTC, f. 10.00 UTC)
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