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Hydrologic frequency analysis model

We applies the following two distributions to hydrologic physical datasets.
a) The EV4 distribution:

-x | HiE D IVE
F(x) = exp _{ g—X } *_ﬂ_n/fﬁIV
v(x—a) (fRHE )

p: the lower limit (fixed), & the upper limit (fixed),

v K - parameters which characterize the form of distribution

b) The Slade-type four-parameter LN distribution:

1 {m{(xa)/(gx)}ﬂﬂ

2 oy

_ g§—4a X
J)= (x—az)(g—x)O'Y\/Ee P

p: the lower limit (fixed), &: the upper limit (fixed),
o0, u, :parameters which characterize the form of distribution

AL—Fnm (ABEMIER D M)
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Figure 2 Annual maximum daily

(the visual consistency) precipitation at Ohtsu

We show the visual 001 ——Ev4
nsistency between 5 29 Slade
consistency betwee Z 0.006 "
histograms for some 2 0.004"
datasets of extreme-value 0.002"
precipitation and river 0
) , 0 100 200 300 400 500 600
discharge and the fitted RAINFALL [mm]
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Figure 3 Annual maximum 3-day
functions of EV4, Slade

precipitation at Gifu
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Figure 4 Annual maximum daily
discharge in the St.Marys River



Objective Evaluation

We use four goodness-of-fit criteria: SLSC (standard least-square criterion), COR
(correlation coefficient), MLL (maximum log-likelihood), and AIC (Akaike's

information criterion).

We pay attention to SLSC especially. It is known that if SLSC =about 0.02 then the

fitting 1s very good.

Table 1 Goodness-of-fit by SLSC for various datasets

(a) for precipitation datasets

Ohtsu Hikon Imazu Tsurug Gifu
1-day| 2-dav| 3-davl 1-davl 2-dav| 3-dav| 1-dav| 2-davl 3-davl 1-davl 2-dav| 3-dav| 1-davl 2-davl 3-dav
Eval O X X X X A X O @) @]
Sladg O @) Q Q @) Q Q Q QO Q X X
IN3] O @) (©) (©) @) @) @) @) @) Q X X
(b) for discharge datasets
Naka River| MRiver | S River | St. Marys| B. Ussury
(Oguchi) IxX1.3 X21x17.9 X2Ix7.9 X21x1.9 X2
EvV4 X X X X X
Slad Q Ol0O X | X | X
LN3 @) X1 x 10101010 AN

% O : SLSC=0.02, O : 0.02<SLSC=0.03, X : SLSC>
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Figure 5 The effect of the lower bound
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Figure 6 The change of SLSC with increasing lower bound
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Figure 8 The change of SLSC with decreasing upper bound



THE RELATION BETWEEN THE SKEWNESS AND
THE GOODNESS-OF-FIT

N
The sample skewness coefficient : %Z(xi ~-x) /§’

x;* an observation of hydrological variate x, Xx:the mean of x,
$ : the estimate of the standard deviation

i=1

0.07 V4 Slade—LN3

0.06
0.05r
§ 0.041
» 0.03+
0.021
0.011

0
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0.5

1
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Sample Skewness Coefficient

3

3.5

Figure 9 The relation between the skewness and SLSC

* If the skewness 1s smaller than about 1.5, the Slade-type distribution
gives better SLSC values than the EV4 distribution.

* If the skewness 1s larger than about 2, the goodness of fit of the EV4
distribution tends to be better than that of the Slade-type distribution.
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The Naka river basin ‘ (5 B RSC1200 mm)

The length of the

- - 150 km
main stream

The catchment area  : 3,270 km?

Record-breaking severe storm occurred
from August 26th to 31st, 1998
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Reflective factors averaged every 5 minutes
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Results of DD analysis
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Comparisop of DD relati.onships Comparison of DD relationships with
obtained with raimngages m 1978 to 1996 raingages and weather radar in 1998

and 1n 1998




Methods for estimating DA (Depth—Area)

relationship
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B Nonlinear Optimization Technique
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Results of DAD analysis (1)

Nonlinear Optimization Technique
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Flow direction map
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Land use map
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Land use classification with a 250-m resolution




Result of runoff simulation
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Conditions and Results of estimating PMF

Input PMS into the grid-cell based distributed runoff model.

Kawahori.

The parameters of the model is adjusted to reproduce the peak discharge of 1998 flood at

Assume that runoff ratio is 1.0 (no rainfall loss).
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The PMF at Oguchi (11,790 m?¥/s) is about two times larger than the 100-year
discharge at Oguchi (5,412.1 m%/s).
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Random (Probabilistic)

N

L

R 5 i A4 (deterministic)

), :f(xta‘g)
x=g(x,r,0)

i 2B FE A (stochastic)
V= f(x,0)+v,

x=g(x,r,0)+w

INE HIHER L5

\

B2 (pure random)
Vi =V

VBRI A, xBTS
ri AR 0 VRTLERBOEH)

y,=f(x,0)1+v)
x=g(x,r,0)(1+w)

THEHIHERp S




Gumbel Probability Paper (Cunnane Plot)
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