HEAYN KB ERER BHBS B2 FRIELA
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 43 B-2, 2000

L—& —fimZER /- DAD Bt EIHENIICET S
FIRERARIKDHERE

¥ M- BT
BB R T B

E:3

==
=]

ABFF TR, DAD (Depth-Area-Duration) 47 & AV 7z AT RE & KR W1 (PMP) D HEE
e, PMPEAABRHKHEFAZRVWETEEREAPMR)ORELSEERET 5.
N FHREEI 200 L — ¥ —FEH TBONARET 4%, SEOM ENRHZ
AWTHET S, L—F W&, HEFEHBHELAORA R RFTNERZR
mLBLI R TRENhE, L —FEEPAVTDABRERDIHF LWFELLT,
ERECELTEREESZ 2, AEL-THLN3DADROEVERN LTV S,
Zz o8, DADR (BREARBKR) 2RO ZIFERBEBELTALITY XLEMARELE, ko
#DADRIESE, BRKOBAZIXBITELEDLhIBENOREMIMEREL T,
FhESHREFEHMEFARCAATEZLICLY, BENIFKRICS T 2HERBRICE IS

PMFO¥EEZ{T- T,

#—17— F: DAD ##7, v — & —f &, PMP, S HEEHE7 v, PMF, A

1. ZLHIc

EEHROE B THEKRRAKSE (B - BA) M
ERICRBI-TVWA, ZhboDRELHLE - BRT
EE0iciE, BEOF—FoRiCEEFELRY, BE
BRI 35 < K ST AR O F ik LK IREE - E
BEHERTALERD D, 7, ERRAKELT
FRITLEALNAIHBREAKTORRED, £F
RBEOPREERTILENL D, —F TRERS
~OBLCHRABICHT ZERBHMLTVE
W, FE OB IEA ) TR R 22 BT B E R T
RizHoTng, LT rMKicEVWTREIVE
SRRE LB ARESERICHEET S 2 LT, BX
BEHEERET S H ) BEERMITOVLST
HBHLEZD,

WMERICRA LGS EHE ORI estimated limiting
values (ELV’s) & FEiE L, TE3K 2 LB EH O RFHICH
WHRTER, BT, RELEBESOEERKREL
LT ERBERSY ATk KM X (spillway)

X, PMF2AWT&ERTOIhD, LALEDOR
B, BEHR7 e —F L LTEaAMNE»LED
TEPMFOERAVLRT, AR F—NF T
SEEEXAVLRS,

EFFROA NI, V—F—HEIKE S DADSEN
Wk oTHEREAMAK(PMP)2#EL, €OPMP &
SHEALEF A Z BT AR KB KT & (PMF)
PERCHETSZ L THS(Fig. 1),

ME LT AHBMITI098ES A RICREADERIC
REbN- RN L (Fig. 2) Th 5, MBI )IHIE
i, RIMB, ARBICEBERICE 2 5 HEE
FE#3,270km?, BJ)I150km D —BAKRTH 5,

2. 27o0L—4—WEE

L —REBETF— %I, HREREEI 200 —
¥ —WEM, RELLv—F—@HmLL—F—»Db
Bohsd, chooL—F—TEH»LMABEER
#1548 & L TPPI (Plan Position Indicator) 2343 6 #u

—167T—



L Estimate spatial and temporal distribution of rainfall

using weather radar and ground raingages
DD(depth-duration) - DAD(depth-area—duration)
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Fig. 1 Flow chart of estimating PMP and PMF.
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Fig. 2 The Naka river basin.
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A : Akagiyama radar
T : Takasuzuyama radar

Fig. 3 Location of two radars.
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Fig. 4 Elevation of scanning lines (upper: Akagi-
yama radar, lower: Takasuzu-yama radar).
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Fig. 5 Correlation coefficient of reflective factors
in dBZ between Akagi-yama and Takasuzu-
yama averaged every 5 minutes.
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Fig. 6 Mean reflective factors in dBZ averaged every
5 minutes by Akagi-yama Radar.
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Fig. 7 Mean reflective factors in dBZ averaged every
5 minutes by Takasuzu-yama Radar.
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Table 1 Correlation coefficient and Root Mean Sequre Error.

Calibration RMSE (mm/hr) Correlation coefficient
method Mean RMSE; Mean RMSE; RMSE.; | Mean r; Mean r; Tall
Cal-A 3.27 3.61 4.30 0.694 0.862 0.853
Cal-T 292 3.45 4.11 0.788 0.851 0.869
WM 2,73 3.08 3.62 0.807 0.889 0.899
MRA 2.49 2.80 3.32 0.819 0.908 0.915

Table 2 Comparison of the accumulated rainfall estimated by four methods at some raingages where more than
1,000mm was ovserved. “Max” means the maximum accumulated rainfall at a location in the basin.

Calibration Nasu Yumoto Yumoto Osawa | Max
method purification plant fire station

Ground raingage | 1253.0 1016.9 1087.0 1091.0 | 1253.0

Cal-A 551.8 724.9 822.6 611.0 1227.8

Cal-T 1019.5 1151.1 1006.3 1122.2 | 1214.5

WM 799.7 950.8 920.0 881.9 1074.9

MRA 851.9 1021.9 955.3 958.8 1104.7

Table 3 Comparison of the maximum hourly rainfall intensity and average accumulated areal rainfall estimated

by four methods.

Calibration method | Maximum (mm/hr) Time (hr) | Accumulated (mm)
Ground raingage 103.0 29 426.7
Cal-A 119.0 29 419.4
Cal-T 193.7 26 431.0
WM 114.9 26 425.6
MRA 131.7 29 414.0
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Fig. 8 Concept of CAM (Constant Area Method).
The DA relationship for each duration is cal-
culated for the area of circle with a radius R
and the rainfall within the circle.
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Fig. 9 Concept of FRM (Fixed Rainfall Method).
The DA relationship is calculated for the
Area and Total rainfall determined by a mag-
nitude of rainfall.
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Fig. 10 Comparison of DD relationships obtained
with raingages in 1978 to 1996 and in 1998.
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Fig. 11 Comparison of DD relationships with rain-
gages and weather radar in 1998.
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calculated by inputting PMS.

0 E
T 10
ot
Ea0 b
S a0
50 L B Rainfall

18000 - — Simulated

16000
“G14000
O

Time ( hour )

Fig. 17 Hydrograph of the Naka river at Kawahori,
calculated by inputting PMS.
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DAD analysis using radar raingages and PMF estimation in the Naka river

Kaoru TAKARA and Tempei HASHINO*
*Graduate School of Engineering, Kyoto University

Synopsis

This paper describes a procedure of estimating the PMP (Probable Maximum Precipitation) using
DAD (Depth-Area-Duration) analysis and the PMF (Probable Maximum Flood) using the PMP and a
distributed hydrological model. Radar data obtained from two radars, which cover the Naka river basin in
Japan, are calibrated with 45 ground raingages. The radar data detected the local extreme rainfall which
ground raingages could not catch. In calculating DA relationship with the radar data, two new methods,
constant area and fixed rainfall methods, are proposed. The difference of DAD equations given by the
two methods is studied. A nonlinear optimization technique has been developed to determine parameters
of DAD equations, optimal envelops. The spatiotemporal distribution of storm, which is expected to
cause the maximum flood, is set up based on the DAD equation. Inputting it into the grid-cell based
distributed runoff model produces the physically-based PMF estimate for the Naka river basin.

Keywords: DAD analysis; radar raingage; PMP; distributed runoff model; PMF; Naka River
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