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The Relationship between GMS-5 IR1 Brightness Temperature and AWS Rainfall :
A heavy rain event over the mid-western part of Korea for August 5-6, 1998

Tae-Yong Kwon

Dept. of Atmospheric Environmental Sciences, Kangnung National University

Abstract : The relationship between GMS-5 IR1 brightness temperature (CTT: cloud top temperature)
and AWS (automatic weather station) rainfall is investigated on a heavy rain event over the mid-western
part of Korea for August 5-G, 1998. It is found that 4 temporal variability of the heavy rain can be
described in detail by the time series of rain area and rain rates over the study area that are calcutated from
AWS accumulated rainfalls for 15 minutes. A time period of 0030 — 0430 LST 6 August 1998 is chosen in
the time series as a heavy rain period which has relatively small rain area (20~23%) and very strong rain
rates (6~9 mm/13 min.) with a good time continuity. In the heavy rain period, CTT of a point and AWS
15-minute rainfail beneath that point are compared.

From the comparison, AWS rainfalls are shown to be not closely correlated with CTT. In the range of
CTT lower than —30°C where most AWS with rain are distributed, the probability of rain is at most about
30%. However, when the satellite images are shifted by 2~3 pixels southward and 3 pixels westward for
the geometric correction of images, AWS rainfalls are shown to be statistically correlated with CTT
(correlation coefficient: 0.46). Most AWS with rain are distributed in the much lower CTT range (lower
than —58°C), but there is still not much change in the rain probability. Even though a temporal change of
CTT is taken into account, the rain probability amounts to at most 50~55% in the same range.

Key Words : GMS-5 IR | brightness temperature, AWS rainfall, heavy rain
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A heavy rain event over the mid-westemn part of Korea for August 5-6, 1998
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Fig. 1. Surface pressure map on {a) 30 UTC and {b) 12 UTC 5 August, 1998.
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The Relarionship berween GMS-5 IR1 Biighmess Temperamure and AWS Rainfall :
A heavy rain event over the mid-westemn part of Korea for August 3-6, 1598
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Fig. 2. Location of AWS used in this study.
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Fig. 3. Rain area (dashed fine) and rain rate (solid line) calculatea from the 15-minute rainfalls over the study area for the
time period from 1200 LST 5 August {o 1200 LST 6 August 1998,
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The Relationship between GMS-5 IR1 Drightness Temperarure and AWS Rainfall :
A heavy rain event over the mid-western parr of Korea for Augusr 5-6, 1998
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The Relafionship between GMS-5 iR1 Brightness Temperature and AWS Rainfoll :
A heavy rain evenr over the mid-westein part of Korea for August 5-6, 1998
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Fig. 5. Distribution of AWS rainfall and GMS-5 IR1 brightness temperature for {a) and {f) 2330 LST 5 August, (c) and
(d) 0030 LST 6 August and (e} and () 0123 LST 6 Augusi, 1998; (a}, {c) and (e) are for AWS 15-min. rainfall and
{b}, {d), and {fy ior cloud top temperature.
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The Relationship berween GMS-5 IR Brightness Ternparature and AWS Rainfall «
A heavy rain event over the mid-westemn parr of Korea for Augusr 5-6, 1998
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Table 1. Relationships between AWS 15-minute rainfall and cioud top temperature for the shifted images.
The values in parenthesis are obtained from the original images.
Corrve‘la.lion RMS error— mean Image shift (pixel)
coefficient N/S W/E

AWS rainfull >0 -{3.46 (-0.30) 2.65( 2.98) -2 +3

(66 stations}

AWS rainfall > 1 —0.39(-0.11} 316( 3.99) -3 +3

(46 stations)

AWS rainfall > 2.5 -0.51 (023 -3 +3

(38 stations) 355( 443) =2 +3

AWS rainfall 2 5.0 -036( 0.18; 422 (12.59) -3 +3

(28 stations)
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The Relationship between GMS-5 11 Drightness Temperarure and AW3 Rainfall :
A heavy rain event over the mid-westermn part of Koreo for August 53-6, 1998
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Fig. 10. Cloud top temperature and its change of GMS-5 IR1 pixel matched with AWS; (a) all AWS with rain (solid circle) and
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