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Fig. 1 Kamishiba basin. Solid and dashed lines rep-
resent channel network and catchment bound-
ary respectively.
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Table 1 Flood studied in the research.

Flood Flood term Max inflow

eventl 97/9/15 1:10 — 9/19 0:00  1203.0 m>/s
by Typhoon no. 9

event2  99/6/24 0:00 — 7/3 21:00  210.0 m*/s
by Bai-u flont

event3  99/8/1 19:00 — 8/7 18:00  489.0 m*/s
by Typhoon no. 7, 8

eventd  99/9/22 6:00 — 9/27 6:00  644.0 m®/s

Tyhoon no. 18
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Fig. 2 Flow direction map for the upper part of the
Kamishiiba basin. Solid and dashed lines rep-
resent the flow directions of rivers and slopes
respectively.
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Fig. 3 Schematic drawing of soil layers supposed in
the study.
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Fig. 4 Relationship between ¢ and h.
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Table 2 Identified values of model parameters.

hydraulic conductivity k. (m/sec) 0.01
roughness coefficient n (m~*/3sec) 0.3

depth of soil layer d (m) 0.1
depth of matrix soil layer d. (m) 0.45
B(= ks/ke) 4.0
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Fig. 5 Generated spatial distribution of hydraulic
conductivity.
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Fig. 6 Difference of hydrographs when giving basin
averaged rainfall. Each hydrograph was sim-
ulated with the different spatial patterns of
hydraulic conductivity.
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Fig. 7 Difference of simulated discharge in case

”standard”, ”x”, ”’y” and ”xy” with basin av-
eraged rainfall.
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Fig. 8 Difference of simulated discharge in case g
and ”s” with basin averaged rainfall.
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Fig. 9 Difference of hydrographs when giving basin
averaged rainfall. Hydrographs were simu-
lated with the different spatial patterns of hy-
draulic conductivity, ”G” and ”S”.
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Fig. 10 Difference of simulated discharge in case
”G”,”S” with basin averaged rainfall.
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Fig. 11 Difference of hydrographs when giving spa-
tially distributed rainfall. Each hydrograph
was simulated with the different spatial pat-
terns of hydraulic conductivity.
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Fig. 12 Difference of simulated discharge in case

”standard”, "x”, ”y”, and "xy” with spa-

tially distributed rainfall.
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Fig. 14 Spatial correlation length for eventl.
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Fig. 15 Difference of hydrographs when giving spa-
tially distributed rainfall. Hydrographs were
simulated with the different spatial patterns
of hydraulic conductivity, ”G” and ”S”.
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Fig. 16 Difference of simulated discharge in case

?G”,”7S” with spatially distributed rainfall.
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(d) rain-xy

Fig. 17 Contour map of accumulated rainfall for eventl shown in Table 1 and the ones for generated rainfall

based on event 1.
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Fig. 18 Comparison of hydrographs for different spa-
tial rainfall distributions based on eventl.

4. 00OO0OO0OOOOOODOODOOOOODbOOOnOn

goboobooobooobobooooboooooon
gobooooooboboooobooobooo
gbogboboboboooboobobooao
gboobogbouobooboooooooboa
gobooobooobbooobobooobooboooo
goboooooboooboooobooobooo
gbobogoboobobobobobobooao
gooan
4.1 UOO0OO0O0OO0OO0OOOOO0OOoObOababo
gono

gboboobooobobobobobobogan
ooobooooooboooooob 400000

11

Time(hr)
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228
0

5 observed rain

rain-y -
rain-xy

Standard Deviation(mm/hr)
N
&

T

Rainfall(mm/hr)
N
&3
T e e e

observed rain
250 | rain-x --=----

¥ rain-y oo
rain-xy

D\scharge(malsec)

L
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168 180 192 204 216 228
Time(hr)

Fig. 19 Comparison of hydrographs for different spa-
tial rainfall distributions based on event2.
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Fig. 20 Comparison of hydrographs for different spa-
tial rainfall distributions based on event3.
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Fig. 21 Comparison of hydrographs for different spa-
tial rainfall distributions based on event4.
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Table 3 Difference in peak discharge and time.

Maximum difference

event  Peak discharge(m®/sec) Peak time(min)

eventl 8.3 1
event?2 13.3 10
event3 17.3 3
event4 21.3 3
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Fig. 31 Difference of simulated discharge in case
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for eventl with spatially distributed rainfall.
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ASSESSMENT OF EFFECTIVENESS OF SPATIALLY DISTRIBUTED INPUT
INFORMATION IN DISTRIBUTED HYDROLOGICAL MODELLING

Yasuto TACHIKAWA, Gen NAGATANI* and Kaoru TAKARA
*Graduate School of Civil Engineering, Kyoto University

Synopsis

A distributed hydrological model aims to improve the hydrologic prediction accuracy by incorporating
the spatially distributed watershed information. The idea of distributed modeling exceeds the framework
of lumped modeling, while in what situations distributed models show higher performances than lumped
models is unknown. In this study, sensitivity analyses of spatially distributed model parameters and
rainfall on runoff simulations in a distributed hydrological model are conducted, and the effectiveness of
spatially distributed input information in distributed hydrological models is assessed. The study area is
the Kamishiiba dam catchment (211 km?) in Kyushu Japan. The spatially distributed rainfall observed
by the Eshiroyama radar system with 10 min time interval and 1km spatial resolution is used for the
analyses.

Keywords: distributed rainfall-runoff model, spatiotemporal distibution of model parameter, spatial rainfall
distribution

16



