Advances in Marine Sciences ¥7ER} 2R, 2021, 8(2), 35-43 Hans Y
Published Online June 2021 in Hans. http://www.hanspub.org/journal/ams
https://doi.org/10.12677/ams.2021.82005

ET A BsISRuGRE LMY R o

o E B ISR, TL9% TEEA
Email: wu_yc1989@163.com

ks H . 20214 H30H; FHBEM: 20214F5H30H; &K H#: 202146 11H

R

BEEME AR W EITERAFE MR E S FHRER TR, MR BREREAR T FE R R AR
RO ERER AR, BN RS A RERET T 4, SRESERZIHMKT, REESZR
RERFRBEEKHEERIRE, BLEEENOREL H45.2%, DEEERAE, NERIRET
FISR TN BRANBER. 46 BHTRURAP LR IRERAMR S LR IEEE R
B W —R s ERERERERT T 00, KRERENHRSERRRRLE TR, KREEMER
B FERE R A B B, S B RS EIA B T DA B B B B T XK/ D7 LA
iEE

XK ia

BLEN, BziS8y, WET

Analysis of the Characteristics of Rainfall at
Sea Based on the Ship-Borne Automatic
Weather Station

Jinping Wang, Yancheng Wu, Yonglai Nie

China Satellite Marine Monitoring and Control Department, Jiangyin Jiangsu
Email: wu_yc1989@163.com

Received: Apr. 30th, 2021; accepted: May 30th, 2021; published: Jun. llth, 2021

Abstract

Based on the high-resolution rainfall data recorded by the ship-borne automatic weather station
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rainfall gauge in two voyages, the frequency, intensity and time distribution of rainfall in tropical
and subtropical areas of the Pacific Ocean, the Indian Ocean and the Atlantic Ocean are statistically
analyzed. The results show that in these two voyages, the tropical convergence cloud system is the
main weather system that causes high-intensity rainfall, and the number of days with rainfall at
sea accounts for about 45.2%, which is dominated by intermittent rainfall. The probability of in-
termittent rainfall is relatively large from 4:00 a.m. to 15:00 p.m. Combined with other meteoro-
logical elements synchronously recorded by automatic weather station and ship-borne Doppler
weather radar echo data, a typical rainfall process at sea is analyzed. It is found that there will be a
significant decrease in visibility during rainfall, and the atmospheric temperature, humidity and
sea surface temperature will also change significantly during the rainfall process. The echo inten-
sity of Doppler weather radar can intuitively show the size, orientation and distance of the rain
area.
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Table 1. Main technical indicators of automatic weather station sensors
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Figure 1. Schematic diagram of ship route (black solid line: route one; yellow solid line: route two)
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Figure 2. Daily rainfall time distribution map (unit: mm)
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Table 2. Frequency of precipitation intensity distribution
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Figure 3. Rainfall intensity distribution frequency (the abscissa is the daily rainfall,
unit: mm; the ordinate is the number of days)
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Figure 4. Distribution frequency of rainfall time period (abscissa is the
rainfall time period; Ordinate is the rainfall frequecy)
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Figure 5. Histogram of changes in daily rainfall with time (abscissa is
Beijing time; ordinate is daily rainfall, unit: mm)
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Figure 6. Daily rainfall and visibility changes with time (abscissa is Beijing time;
ordinate is daily rainfall (unit: mm) and visibility (km))
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Figure 7. Daily rainfall and atmospheric humidity changes with time (the abscissa
is Beijing time; the ordinate is the daily rainfall (unit: mm) and humidity (%))
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Figure 8. The curve of daily rainfall and atmospheric temperature with time (the
abscissa is Beijing time; the ordinate is the daily rainfall (unit: mm) and tempera-
ture (°C)
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Figure 9. Infrared sea temperature and atmospheric temperature change
with time (abscissa is Beijing time; ordinate is daily rainfall (unit: mm)
and temperature (°C)
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Figure 10. Doppler weather radar echo intensity (time 18:32, the red dot
indicates the heading of the ship)
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