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Fig. 1  Structure of the Digital Hail — Rain

Measuring Instrument
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Tab.1 Contrast of the rainfall data from the Digital Hail — Rain Measuring Instrument and Automatic Rainfall Station

H 1 5[] R1/mm R2/mm A R/mm AR/R2
2011 -07 -02 08:00 -13:59 34.6 40.4 -5.8 -14.36%
2011 -07 -24 16:00 -22:59 76.2 92.9 -16.7 -17.98%
2011 -07 -26 21:00 -22:59 50.1 49.7 0.4 0.80%
2011 -07 -29 17:00 -23:59 26.7 27.5 -0.8 -2.91%
2011 -07 -30 00:00 -01:59 0.6 0.7 -0.1 -14.29%
2011 -08 -09 23.00 -23:59 35.4 38.5 -3.1 -8.05%
2011 -08 - 10 00:00 -00:59 15.6 14.4 1.2 8.33%
2011 -09 -01 06:00 -10:59 20.8 27.0 -6.2 -22.96%
2012 -07 -30 11:00 -23:59 5.8 7.0 -1.2 -17.14%
2012 -07 -31 00:00 -18:59 31.8 30.5 1.3 4.26%
2012 -08 -01 07:00 -09:59 0.8 0.9 -0.1 -11.10%
2012 -08 - 14 11:00 —14:59 3.2 3.4 -0.2 -5.88%
2012 -08 - 18 13:00 -15:59 1.8 2.0 -0.2 -10.00%
2012 -09 -05 06:00 -12:59 3.3 3.8 -0.5 -13.16%
2012 -09 -06 01:00 -18:59 44.3 44.1 0.2 0.45%
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Tab.2 Contrast of the rainfall from the Digital Hail — Rain Measuring Instrument and Raindrop Spectrometer

H 1 5[] R1/mm R2/mm AR/mm AR/R2
2011 -07 =02 08.00 -13.:59 34.6 40. 64 -6.04 - 14.86%
2011 -07 -24 16.00 -22.59 76.2 81.66 -5.46 -6.69%
2011 -07 -26 21.00 -22.59 50.1 48.15 1.95 4.05%
2011 -07 -29 17.00 -22.59 26.2 21.88 4.32 19.74%
2011 -08 -09 23.00 -23.59 35.4 29.49 5.91 20.04%
2011 -08 - 10 0000 -00:59 15.6 17.61 -2.01 -11.41%
2011 -09 -01 06:00 -10:59 20.8 18.84 1.96 10.40%
2012 -07 -30 11.00 -23.59 5.8 5.87 -0.07 -1.19%
2012 -07 -31 00.00 -18:59 31.8 26.39 5.41 20.50%
2012 -08 -01 07.00 -09.:59 0.8 0.91 -0.11 -12.09%
2012 -08 - 14 11.00 - 14.59 3.2 3.19 0.01 0.31%
2012 -08 - 18 13.00 - 15:59 1.8 1.62 0.18 11.11%
2012 -09 -05 06.00 -12.59 3.3 3.42 -0.12 -3.51%
2012 -09 -06 01.00 -18:59 44.3 39.67 4.63 11.67%
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Fig.2 The real — time observation of the Digital Hail — Rain Measuring Instrument
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Design and Application of Regional Automatic Meteorological Station
Database in Southeast of Gansu Based on ORACLE

YUAN Baishun', ZHU Yongjun', LI Xiaohe'?, WANG Hongbin', CHEN Wei'

(1. Tianshui Meteorological Bureau of Gansu Province, Tianshui 741000, China;
2. Tianshui Weather Modification Office, Tianshui 741000, China)

Abstract : Because of regional automatic meteorological stations, the ability of monitoring and early warning of disaster prevention and
mitigation of severe weather emergencies has been promoted. But with the rapid expansion of the automatic weather stations, the data
processing increases exponentially, so the higher requirements for storage processing of database system are put forward. ORACLE da-
tabase has so many advantages in dealing with massive amounts of data, such as excellent performance and strong scalability. The re-
gional automatic meteorological station database application system in southeast Gansu was designed and established based on ORACLE
10G. The tryout showed that this system could satisfy the requirement of visiting and searching real — time data of regional automatic
meteorological stations, the application efficiency has been improved, and the data from thousands of regional automatic meteorological
stations which located in southeast Gansu and surrounding areas could realize automatically warehousing, store, search and retrieve. In
this essay, the design, optimization principles of statement query, connection configuration of ORACLE data server with client of the
database have been introduced.

Key words: regional automatic meteorological station; real — time data; ORACLE; system application
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The Development of Digital Hail - Rain Measuring Instrument
DONG Xiaobo', MENG Xianluo®, ZHEN Shuyong”,
SHI Anying', LV Feng', HU Xiangfeng'

(1. Weather Modification Office of Hebei Province, Shijiazhuang 050021, China;
2. Meteorological Equipment Center of Hebei Province, Shijiazhuang 050021, China)

Abstract: This article introduced the principle of the Digital Hail — Rain Measuring Instrument. After the hail separated from the rain-
drop through the filtering device, the hailfall amount can be measured out according to Archimedes’ s law. By taking full advantage of
rainfall measurement, GPRS data transmission, solar — powered system and other advanced technologies, this instrument is featured
with automatic observation, digital measurement and favorable networking capacity. The observations in the field show that the perform-
ance of this instrument is stable, and the observed data is reliable. Through the analysis of the data observed in the field, the rainfall
measuring errors of this instrument fall into acceptable error range compared with other instruments. Finally, due to observing the a-
mount of hailfall in real time, this instrument provides the study of hailfall observation with powerful instrumental support.

Key words: Digital Hail — Rain Measuring Instrument; principle; networking observation; error analysis





