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Fig. 1 Classification of meteorological PMP estimat-
ing method.
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Fig. 3 Schematic model of cumulus occurring a
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Fig. 5 Cumulus development processes devided into
two phase.
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Fig. 2 Microphysics in the cold rain model.
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Fig. 4 Time series variation of the vertical wind velocity and the rainfall intensity from convective cloud which

continues more than one hour.
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Fig. 6 Flowchart of the PMP estimating method for
short duration in small areas.
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Fig. 7 Schematic figure on the external energy.
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Fig. 9 Schematic figure on the steady state of the
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Fig. 8 Scatter diagrams and envelops.
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Fig. 10 Profile of horizontal wind which flows into
the calculated area.
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Fig. 12 Reviced profile of humid-
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Table 1 Vertical wind forcibly put in the model,

Duration [min] | Wind Speed [m/s] (at 400m)
Pattern 1 20 2.0
Pattern 2 30 2.0
Pattern 3 10 2.0
Pattern 4 20 1.0
Pattern 5 20 3.0
Pattern 6 20 4.0
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Fig. 13 Relationship between water vapor mixing ratio (g,) and rainfall potential (P).
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Fig. 14 Relationship between CAPE and rainfall potential (Py).
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Fig. 15 Relationship between water vapor amount under 1 km (Wpixm) and potential rainfall (P;).
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Fig. 16 Relationship between water vapor amount under 2 km (Wy2xm) and potential rainfall (Py).
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Fig. 17 Relationship between water vapor amount under 3 km (Wpskm) and potential rainfall (P).
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Table 2 Maximum hourly rainfall amount and max-
imum water vapor mixing ratio observed at
the weather offices in the Kinki region,

Weather Office | Ria, [mm] | g [kg/kg]
49.5 0.0231
Toyooka
71.7.25 ’63.8.3
56.0 0.0224
Maizuru
’79.9.30 ’63.8.30
97.0 0.0212
Hikone
’76.5.26 ’90.8.11
106.9 0.0217
Kyoto
’66.5.22 '95.7.27
67.0 0.0220
Himeji
’82.8.8 ’64.8.14
69.4 0.0221
Kobe
'67.7.9 "75.7.24
63.0 0.0220
Osaka
’79.9.30 78.8.2
47.0 0.0218
Nara
'68.7.6 ’91.7.31
83.7 0.0224
Sumoto
’65.9.16 '79.8.22
64.0 0.0221
‘Wakayama
'83.7.5 ’67.8.26
115.5 0.0232
Shionomisaki
’72.11.14 '92.7.30
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Table 3 Probable rainfall of 10 minutes estimated by logarithm normal distribution and the slade type distri-

bution,
Return period | by log. normal distribution | by Slade type distribution
200 29.1 26.9
100 27.0 25.4
50 25.0 23.8
25 22.8 22.0
10 19.9 19.5
5 174 17.4
(1) k5% - 1B E DO PMP #TE
0.14 Slade type — CHEAPFRTOREFELHENICT EMET
o2 log-normal - CEIREhTEEE LD, oF ), WE-FETEVD
W0~ 5MTRETIERMLBR AT AN
. MORTENL I RRETEOP L) 2 L2 BB
%008 TENEHETE S, BEGIEILF EVBOR
£ 006 AELRELLHE, 2ORTVRLDDEAHLR
RIORMBARTRET R0hb ) A =Xr%
0.04 BETERITLV. 202D 2KT, 3RTE
0.02 FNT, EOAH=XL%2BHL, XM L2HRE2
BT, FREIREEFVICEALCEHET 204

0 15 20 25 30 35 40
10 min rainfall [mm]

Fig. 25 Histogram and probability density function
for annual maximum 10 minutes rainfall in
Wakayama city.
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Estimation Method of Probable Maximum Precipitation for Short Duration in Small
Areas using a Convective Simulation Model

Motohiro TSUJI *, Satoru OISHI, Eiichi NAKAKITA and Shuichi IKEBUCHI
* Graduate School of Engineering, Kyoto University

Synopsis

In urbanized areas, heavy rainfall in short periods of time and in small areas can potentially result
in extreme damage. It is important, therefore to estimate the short duration PMP(Probable Maximum
Precipitation) which takes heavy rainfall into consideration when planning for river management in or
near urbanized areas. In this study, traditional methods for PMP estimation are reviewed, and a new
method for short duration PMP estimation, which uses a one-dimensional cumulonimbus model developed
by Ferrier and Houze, is proposed. The 10 minutes PMP for an urbanized areas in the Kinki region is
estimated using this method, for which a value of 80 mm was obtained.

Keywords : probable maximum precipitation, thunder storm, heavy rainfall, disaster prevention, urban area
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