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Table 1 Changes of the land category in the Nagase

Dam basin.
unit: km’
NF AF Others | Total
AF__AF,
1965] 1248 411912 | 381 295.2
1975 6.9 987 744 | 252 295.2
1985 4.6 75.1 1038 | 21.7 295.2
1994] 942 538 1255 | 21.7 2952
NF, natural forest

AF,, artificial forest less equal to 20 years
AF,, artificial forest more than 20 years

—351—



ZZTREBRLE Lk 1969 ~ 1995 4£0 27 EM DB
BEFRL FRHUBOBESL Fig. 2 1R LK, 1969
~ 1977 FEOEFRBICHTIERHE (BR) i,
ThOBOERHE (AR) RIEXTOREVEA
Hhy, ERUEEXBL LTVWELICRXS, &
e, KIRE»LRDEHREBHBROBRELLI
Fig. 30 X5 THHR, 1969 ~ 1980 EDFHIBLAR
BRI MLTED, 1980 EEIPOLEE
LTW3, figERRcT5ERBROBRIE,
TR RBEOHMLEDFED 1 2TH 5 H,

3. AVIUETFTL

B HOBELLLEB/RDFEL LT, KRR
TCREVIETFARBRVWAILELE, U ET
NCER, 192) e T e LTHHTHY, 7
S FRERICHET ALV IREERF TS, L
2L, TFAMREERITHEBRNIC RO I LER DY,
EROFHE - B - RRBBITIIHYD ) 4 ARG
FNTWB L B30T, —ERMEHFS IR
SLETHD, PBETHREHCHVOh TV SV
Z7EFN (Fig.4) ORETREFHEIBK16/ET
HBNR, FREOFHCIBLE, BAPbEKETE
BIEHMICRE ik o CHE LBELE 2B VY
OVBEEERIIL VOB T UICRETES T
Lbhok, LEHE-T, XFETIE 14 HOHK

Location of raingages
A: Nagase Dam

B: Befi ; g
C: Kfll:lo S‘S./\/w
D: S v

E: B;:?kawa ‘)j GI

F: Ichiu

G: Kawaguchi
H: Goodo

Fig. 1 The Nagase Dam basin of Monobe river.
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Fig. 3 The secular change of annual evapo-transpiration
in the Nagase Dam basin.
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Fig.4 A tank model by Sugawara(1972).

Table 2 Test results on the selection of vand a.
(the number of _test runs=20)

_a 1 2 4 8

NS 2 4 0 0

v=4 NR 46 34 50 50
NE 8210 | 11937 0 0

"NS 16 15 16 16

v=8 NR 38 19 11 8
NE 14130 | 14001 16267 | 23240

NS 18 19 20 20

v=16 NR 32 15 7 5
NE | 23901 | 22993 | 22974 | 29393

NS 20 20 19 19

v=20 NR 30 13 7 4
NE | 28175 | 26373 | 27394 | 34391

NS, the number of successful runs

NR, the number of repeated times through a run

NE, the number of evaluations for the tank model
through a run
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Table 3 The parameter space used for the present model.

parameter Jspace (1/day) | parameter |space (mm)
a 0~07 2 0~ 200
@ 0~05 2 0~ 100
a 0~05 2 0~ 100
@ 0~02 2 0~ 500
a 0 ~ 0.005 S 0
b 0~ 06 S 0
b 0~05 Ss 0~ 500
b 0~ 0.05 S 0 ~ 4000
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Fig. 5 Optima of the cases in which the synthetic noise
data are used.

/4 XEMAIbOEBREL #2 LT, BUR
ExiToTe,

R=R+7v-GR
ET=ET + v ‘G-ET (8)
0=0+v-GQ

—354~



ZZW, R*ET-Q ENThFE - ARHE -
B, yRO~1DOF U FAEH G/ A ADKE
SRRDIERTO~OSOFELEX &,

Fig. 6 1% 1980 EDH BRIz / f AEBFATHIHA
DODREEERTHY, KOZEXVES, RARIRL
o) A XEEERVBEOETNREOREEED
ROBELEBRERLTVS, T2bh, 8%h
TWB A ZXB/hSiThi, ¥ 727 VILHGE
HORELEEFALLLTROOND, SCEUA ¥
B, /A XEBMEF e LTY, Blthg
BEREZTIZLENTED, HRKRHER X3 20
%IRER b— ARV CIIITEBEIE VRS RE
T30 B, LL, /A4 XBKEL2DILON
TRIESNEF/BZZI» RV OEb2&E L bh
B

Fig.6 IXFRE « RRHUE - KB/ A X%2EA
EHBITB T 2 RE L HED EHRABEEOEL
ERLELDOTHD, MR REBRCEEILD
A X3k, BK 50 %OBPAITBNTH, FHEMR
ENRL% LY NEL, KR/ A XCHERTETNVO
EHRABRECHE VYRR LAV LMALS,

[ %]
=1

x R
-+ ET

+Q
== RHQ+ET

—
=

________y’ll
10 20 30 40
Maximum synthetic noise (%)

Average relative error (%)
< w

Fig. 6 Average relative error which are tested with
the synthetic noise data.
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Fig. 8 Average relative error of the cases in which test
runs used optimal parameters except only one.
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Fig. 9 The secular changes of tank storage depth and
average relative error at the end of each year.
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Fig.10 Simulation results used observed data for one year
duration.
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Fig.11 Average deviation calculated from that of each
parameter against to durations using observed
data.
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Synopsis

In this paper, daily streamflow data of a moutainous river was examined to get the change of long-term
runoff characteristics as that of runoff model parameters. The SCE-UA which is a global optimization
method is the robust tool against to measurement noises and it is capable of solving the tank model efficiently
and steadily. To get stable parameters of tank model, it was necessary to use the data for about 10 years
duration.  Through the present analysis for the daily data in the Nagese Dam basin of monobe river, it was
indicated that the upper runoff coefficient of the first stage of a standard tank model was estimated smaller
than ever.  That seems to correspond to the increase in the evapo-transpiration of the watershed.

Keywords: long-term mnoff characteristic; tank model; grobal optimization; sensitivity analysis; SCE-UA
method
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