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Estimation of the Moisture Maximizing Rate based on the Moisture Inflow
Direction : A Case Study of Typhoon Rusa in Gangneung Region
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Abstract

In this study, we estimated the PMP(Probable Maximum Precipitation) and its transition in case of
the typhoon Rusa which happened the biggest damage of all typhoons in the Korea. Specially, we
analysed the moisture maximizing rate under the consideration of meteorological condition based on
the orographic property when it hits in Gangneung region. The PMP is calculated by the rate of the
maximum persisting 12 hours 1000 hPa dew points and representative persisting 12 hours 1000 hPa
dew point. The former is influenced by the moisture inflow regions. These regions are determined by
the surface wind direction, 850 hPa moisture flux and streamline, which are the critically different
aspects compared to that of previous study. The latter is calculated using statistics program
(FARD2002) provided by NIDP(National Institute for Disaster Prevention). In this program, the dew
point is calculated by reappearance period 50-year frequency analysis from 5 % of the level of
significant when probability distribution type is applied extreme type I (Gumbel distribution) and
parameter estimation method is used the Moment method. So this study indicated for small basin(3.76
km®) the difference the PMP through new method and through existing result of established storm
transposition and DAD(Depth-Area-Duration). Consequently, the moisture maximizing rate is
calculated in the moisture inflow regions determined by meteorological fields is higher 0.20 ~ 0.40
range than that of previous study. And the precipitation is increased 16 ~ 31% when this rate is
applied for calculation.
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Fig. 1. 12UTC Aug. 31, 2002, Weather Chart (upper), GMS infrared image (lower)
in KMA(Korea Meteorological Administration)
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Table 1. Upper layer observation data in Sokcho for Typhoon Rusa(from Aug. 30 ~ Aug. 31, 2002)

. ‘ Wind Wind ; Wind Wind
Date eight(hPa) direction | speed(m/s) Date Height(hPa) direction | speed(m/s)
8/30 00 850.0 SE 35 8/31 00 850.0 NNE 145
06 700.0 SE 3 06 850.0 NE 195
12 850.0 E 75 12 847.0 NE 22
18 850.0 E 7 18 No observation
39N
38.5N 4
CHESRWON .
38N 1 INJE
CHUh’lCHEON FORCE
HONECHEON DAEGWAL’LYEONG
37.5N 1
WO&JU
YEOLCWOL TAEBAEK
37N T T T T
127€  127.5E  128F  1285F  129F  129.5F
Fig. 5. Local wind 3-D figure of Gangneung Fig. 6. Circle points are calculated for
region for northeast wind influx representative persisting 12 hours

1000 hPa dew points temperature.

Table 2. Estimation Value of representative persisting 12 hours dew points temperature(C)

e Time 3~12 6~15 9~18 12~21 15~24 Miﬁ:m
Sokcho 199 199 20.1 193 192 20.1
Gangneung 20.0 20.4 206 206 199 20.6
Donghae 194 194 20.1 20.1 199 20.1
Air force 21.0 21.0 210 21.0 21.0 21.0
Mean 20.45
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Table 3. The moisture maximizing rate of Gangneung sub-basin by typhoon Rusa

Rei)rgsen~ Refi?jzn_ Representative | Maximum | Maximum | Maximum Moist
. |Height| A4ve A 1000 hPa | 1000 hPa |precipitative| 1000 hPa | ' cisture
Analysis 1000 hPa | precipitable . ) . maximizing

{m) dew point ratar height dew point water height iate

0 Gonih) {mm) (0 (mm}) {ram)

2002 year | 30.00 23.00 68.0 0.60 25.98 87.86 0.75 1.29
Method I | 30.00 20.45 54.5 0.52 25.00 81.00 0.60 1.49(+0.20)
MethodII | 30.00 20.45 545 0.52 25.80 86.60 0.72 1.59(+0.30)
MethodI | 30.00 20.45 545 0.52 26.50 92.00 0.75 1.69(+0.40)

Table 4. 24-hour PMP of Mumyong river catchment by Typhoon Rusa
i Lee et, al.(2004) Method- 1 Method I Method T
Distribution
(mm) (mm) (mm) (mm)
PMP 1,023 1,182 (16% 1) 1,262 (23% 1) 1,341 (31% 1)
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