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Application Analysis of Himawari-8 in Monitoring

Heavy Rain Convective Clouds

ZHANG Xidi SUN Jun

National Meteorological Centre, Beijing 100081

Abstract: High resolution data of Himawari-8 (H8 for short) have been used in China since 2016, and
forecasters have been concerning for its superiority in monitoring convective clouds because heavy and ex-
treme rain processes occurred frequently in 2016. In the current forecasting operation, the delay time of ac-
quiring H8, FY-2 and radar data are 15 min, 35 min and 6 min, respectively. In this article, the H8 infra-
red data and surface precipitation are used to analyze the initiation of each target convective clouds of 27
heavy rain processes in the 2016 flood season. By comparing with FY-2 satellite and radar observations, we
conclude that the observation data of H8 and FY-2 at the same moment have little difference, and their
time variation trends are almost the same. However, H8 depicts convection strength more detailedly due to
its higher resolution, and it has obvious superiority in monitoring heavy rain convective clouds. It can find
the initiation convective clouds 23 min earlier than FY-2 averagely, and 33 min earlier than radar. Com-
bined with hourly and 10 min precipitation data, the 20 July 2016 extreme heavy rain event in North China

is analyzed in detail. It is found that there is a remarkable negative correlation between temperature
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of brightness blackbody (TBB) and surface precipitation, and the amplitude of precipitation varies much

larger than TBB. When the peak of TBB moves towards the colder side, the corresponding precipitation

magnitude increases, and the type of precipitation turns to cold-cloud precipitation gradually.

Key words: Himawari-8 (HS8), convective cloud monitoring of heavy rain, temperature of brightness

blackbody (TBB)
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Table 1 Area averages of TBB<_—32°C of H8 and FY-2 in three phases (unit: C)
TR Ky Bt—:09:00—11:30 BB —:11:30—18:30 B =:18:30—23:30 AT B :09:00—23:30
HS8 —41.4 —58.0 —58.1 —52.5
FY-2 —40.9 —59.4 —57.7 —52.7
H8—FY-2 —0.5 1.4 —0.4 0.2
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Table 2 CI moment of different detection means

ot A G 5 & IR E /A A H8/ H i FY-2/H i} Hik/ B SR APl
201605 4 2—4H 2 H 12:40 2 H 1:00 2 H 01:30 WAL 5B M
201606 4 H5—7H 5 H 18:20 5 H 19:00 5 H 18:50 SN R
201607 4 H9—-11H 9 H 17:20 9 H 18:00 9 H 18:10 M AR
201608 4 H 12—13 H 12 H 14:30 12 H 15:00 12 H 15:00 S K I
201609 471718 H 17 H 10:30 17 H 10:30 17 H 11:40 TME=
201610 4 19—21H 19 H 19:30 19 H 20:00 19 H 20:40 T 7 T
201611 42324 H 23 H 1220 23 H 12:30 23 H 13:00 el e
201612 4 H 26—27 H 25 H 18:10 25 H 19:00 25 H 19:30 S K I
201613 4H30HESH1H 30 H 02:40 30 H 03:00 30 H 03:10 BN KI5
201616 5H 18—22 H 19 H 00:40 19 H 01:00 19 H 01:10 oG
201617 5H27—29 H 26 H 1650 26 H 1700 26 H 17:20 BN B
201618 6 1 H—5H 31 H 13:30 31 H 14:00 31 H 14:10 VLV % AR
201619 64 11—13 H 11 H 17:40 11 H 18:00 11 H 18:00 5 7K 2%
201620 6 A 14—16 H 14 H 13:00 14 H 13:30 14 H 13:20 Ol A

201621 6 41718 H 17 H 0620 17 H 07:00 17 H 0640 T L
201622 6 H18—20 H 18 H 15:20 18 H 15:30 18 H 15:50 TLVE 7 3
201623 6 21—22H 21 H 13:10 21 H 13:30 21 H 13:30 VLR FB N
201624 6 H23—24 H 23 H 07:40 23 H 08:15 23 H 08:10 AR BH
201625 6 J1 2629 H 27 H 14:20 27 H 14:30 27 H 14:50 YL VG ik BT
201626 6 H30HETHSH 30 H 14:10 30 H 14:30 30 H 14:30 1t e - PH
201627 THSH—7H 5 H 13:30 5 H 14:00 5 H 14:10 50 1 3
201629 7H 14—15H 14 H 05:30 14 H 05:45 14 H 0600 LR IR
201630 7H15—16 H 15 H 04:40 15 H 05:00 15 H 05:10 WAL IR N
201631 7H17—18 H 17 H 03:30 17 H 03:45 17 H 03:50 TLPE )]
201632 7H18—22 H 19 H 08:40 19 H 09:15 19 H 08:40 T 2811
201633 7H 25—26 H 24 H 13:10 24 H 13:30 24 [ 13:40 WAL
201638 8§ H 17—19 H 17 H 01:10 17 H 01:30 17 H 01:20 GRS

T B g 5 4 P e R B AR B I R4 5. 201605 IR 2016 4F58 5 YR A A2 . 201605 Z AT 4 52 4 H Z Al A A i 2 Wi A2 . AN
A% SC A3 BT 0 2 B ) B
Note: The process number is from the National Meteorological Centre (NMC) heavy rain record and 201605 means the 5th heavy rain process

in 2016. The number less than 201605 represents the rainfall process occured earlier than April, which is not considered in this artical.
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