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A Lumped Parametric Runoff Model considered A Partially Development of Basin

and Characteristics of Reclaimed Upland Field
Akira FukusHMa, Tkuo TAKEDA and Yasushi MoORI

Abstract The study purposes to develop a technique of runoff analysis
evaluating the hydrological effects of partially development by land reclamation
in a hilly area and considering the characteristics of soil moisture retention in the
surface layer of a reclaimed upland field. Three types of runoff model are offered
and these model are identified by using the observed hydrograph in the experimen-
tal basin. The outline is as follows:

(1) The first model is modified from the Long- and Short- Terms Runoff Model
(LLST- T model), which is called as a modified LST-1I model. The land use effect
caused by partial land reclamation in a hilly watershed is included in the model,i.e.,
the upper zone of first tank in the LST- I model is divided into two parts in the ratio
of the area composed by a reclaimed upland field and a hilly area.

(2) The second one is a modification of the lumped kinematic wave storage
" model (KiWS model) which is originally combined the kinematic wave runoff
model and the LST-1I model.

(8) The third one is another modification of LST-II model, which considers
retension characteristics of rainwater as soil moisture equivalent to field capacity
in the surface layer of a reclaimed upland field.

(4) Runoff calculation system is constructed by using UNIX workstation,to carry
out a series of anlysis; and output of hydrographs.

(5) By applying the modified Standarized Powell method, these proposed runoff
models are identified .And it is shown that the runoff analysis using the modified
LST- I model and the modified lumped KiWS model improVe slightly the
reproducibility of the observed hydrograph.
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Jee (%), Q.=0mm/h 85 8.2
Twe (%), Q.=1mm/h 104 9.3
Jme (%), Q-=3mm/h 125 11
Tee (%), Q.=5mm/h 113 72
the 22: 40 922 : 40
tho 22: 40 22 : 40
Q.. (m%/s) 1.34 1.15
Qe (m/s) 1.24 1.24
B (m) 57 57
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*£4 LST-IEFLVRUOKHREF VIO E FIVER %5 LST-IEFVRUKHEFLVIIOE FIVER
(th7k B) (H7k ©
7 VEH s | LST-IE 5V e F1 TEFIVER EHRRGESR | LST-T € 7| fiie 7 vl
a, (mm*h™") 0.006 0.16 0.16 a (mm*h™) 0.006 0.14 0.15
a (h™) 0.05 0.028 0.04 a; (h™) 0.05 0.078 0.23
a (h™" 0.01 0.002 0.001 a (h™ 0.01 0.019 0.053
ar (h™) 0.002 0.0003 0.0003 » a (h™) 0.002 0.0005 0.0005
a; (h™) 0.0001 0.0001 0 a (h™) 0.0001 0.00019 0
b, (h™) - - 0.055 b, (h™) - - 0.19
b (h™) 0.06 0.027 0.027 b (b7 0.06 0.056 0.15
b. (h™) 0.008 0.027 0.027 b (h™) 0.008 0.04 0.15
by (h™) 0.002 0.022 0.027 by (h™) 0.002 0.04 0.025
Zy (mm) 2 2 ) Z, (mm) 2 2
Z, (mm) N - 6 Z, (mm) . - - 20
Z, (mm) - 14 17 Z, (mm) - 13 31
Ze (mm) 30 0 1 Zi (mm) 30 0 9
Z, (mm) 0 75 76 Z: (mm) 0 80 44
Z, (mm) 80 15 22 Zs (mm) 80 20 16
Jss (mm/h) 20 0.101 0.047 Jxs (mm/h) 20 0.291 0.283
Jre (%), Q.=0mm/h - 26.1 22.8 Jre (96), Q.=0mm/h - 243 27.2
Twe (%), Q.=1mm/h - 37.1 184 Jre (96), Q.=1mm/h - 24.1 23.1
Je: (%), Q.=3mm/h - 26.1 15.2 Tre (%), Q.=3mm/h - 25.6 26.0
T (%), Q.=5mm/h - 2:24 167 Jre (%), Q.=5mm/h - 20.5 20.7
toe - 8:40 8:40 toe - 14: 00 14:00
to - 8:40 8:40 too - 14: 00 14:00
Q. (m/s) - 15 1.37 Q.. (m¥/s) - 3.86 3.88
Qs (m?/s) - 14 14 Qo (m¥/s) - 432 432
t.  (min) - 10 10 t. (min) . 0 0
0 l']ﬂ - T" " . I'l( T
= 2 / |
<
£ 40
E
= 60
+1.0
o) +0.5
g 0.0 . Ot
o ~0.5
S 1.0
5.0
Qo :Observed Discharge
©® @ O QciCalculoted Discharge
% % % QgiCround—water Dischorge
1.0
f— &
Nkt —Th
,{\ 0.1 AN X —t X\
¥ A s
€ @, &
E % :
@ 0.01 %
o i T
o
‘6 . P Y
§ * okl o x X L L Yl I, R A Rt x
S 0.001 1ok al* :

0 3 6 912151821 0 3 6 912151821 0 3 6 9 12 1518 21 0
Otonashi River(9.6-9.8,1997)

B8 WHHEFNVIIK L BFHHMBITER (HKB)
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Otonashi River(6.28—7.1,1999)

E9 HHEFVIICE2HEBEITES (HkC)

%6 MHEEFTNVINMOE T IVEME

KR H7K HAB | HKC
Swm (mm) 15.1 14.3
S (mm) 59.3 34.7
fsu (mm/h) 1.6 5.0
fiu (mm/h) 2.6 8.9
f (mm/h) 1.0 3.7
Qo (mm/h) 0.6 1.2
Qsu (mm/h) 0.04 1.0
g (mm/h) 1.0 2.8
fu/fs 0.56 0.76
gm/ fio 0.96 0.74

FEEF VLT OERG :

75 HBAR A GRS T 1997 KX U 1999 i s n
2R 1VISRTHIAKB, CoO2HAKERALT, HKLEF
NV OEE %A 72, HK B 3HMEFE 127 mm, Bl
E— 7 HE140(m*/s) (¥ — 2 HHE 17mm/h), H
K C (dFAKERT & 208 mm, B E — 7 B (4.32m°/s)
(¥—7 & 53 mm/h) THh 3.

9, KB, C TREREShZRHEF VIO E
FIEHEERAL bIRT. IhoDHITiF, LST-IE
FUDEEFRKBEGHRLTH B, T, BRSNS Fos
77 OBREMEERNS, 9i/Rd. KB, CEhEho
FHE Y — 27 REI3 1.37, 3.88(m?/s) & PP/ FH M D 6

Hichb, Bl Fe s s 7 oFEEEHETRE
TH/AKB, CTENEFN28%, 2T%EE->TWE, &
B, KBTI, ENER1052EA L RITTRE
ELERTE DXL, HKC TERENKREOBEA
DOHBEREMotz, HKC DAL Fus s 7is Ebs
DIMOBEHEMEIIE, TBUBORMISD 55, WIho
HKT & & 5h 2 EER ORHERS O BHR M S
h BEFEYkran s,

BERETXZEFVEROKIZ LST-I € F 1D
15 l, HHEHEFVIMIZ19 & 4HEL BB &b
RLT, HHEFVIICX 280N Foss70ER
&, LST-IEFWVCHE L TR PWBEB SN B EHEAIC
HBLEVWZ BN, EFNVEROREFMMICOVWTIE, &
BREORMMS B, 1EZIE, QO~UDRLSHEE
ShicfHEF VIO T FAEFHEED, K6ITRT XD
WKHIKBB I X D RGBT &y, ERSTE LB
OHHDP O RIFE L BVWEWVWR B, 5%, XK=
WEBOFHG ORI, BHIEEEICE S { RiBRERO#
JKEFPEICBES 5 TIEKCFERBREZMKT 5 & & biT,
HIKEIE & RIS OB E TENRE OBAZ Z R L
R RET T A ENH B LEbN B,
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b & N F

A — 5 — DRI 5 ERE T FVEROBRMIZFEL,
—TEDK|HIETE FIVEMERRT 2FEEHVIENS,
W & REEMILD & 5 12 2 OB » S s 35
AR, BHEBUREE F)VORENAIREE T -
7.

= H B BHERIR I 1) B UMK E R, A
ETER LR T FVOBERAESED bhic b D0,
SRRSO, B O TEKS R UK
PERHAR & & FVERE ORTES E & 2 - K 0 IS
BRETDMER ERENER I NI E VWA B,

5B, AAO—IBIE, IRERFHABREYS (B
I (B)(2), REES 08456118) D EZ i #2
LEMEL, #HEEXRT 3.
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