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Parameter Determination of Rainfall Runoff Model by
Storage Function Model.
Nam Kung, Tal
Abstract
This paper discusses the posibility of synthesizing flood hydrographs by the starage function
model.

Eight small watersheds from Han, Gum, Nakdong, Youngsan river systems were selected
for this purpose.
The optimum constants are computed from the chi square criterion by the S D F P method.
Based on these constants, equations for the storage constant and Lag time are derived from
the kinematic wave theory and storage function theory.
These relations are examined by using optimum constants of the storage function model
and assumptive constant of the kinematic wave model.
Main results are sumarized as follows.
1. Constants of the storage function model are closely related to those of the kinematic wave
model.
The formula obtained thearetically is difficult to use practically because of the unclaified
definition of factors.
2. In order to estimate constants of the storage function model for the practical purpose,
new equations are also proposed for mountaneous area.
3. The verification of proposed equation is made for several recorded floods for mountaeous

areas.
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Table 1. Characteristics of Watershed for Study.
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River

: | i . - Catchment | Stream IMean Shape
River System | Stream Name | Subwatershed Area (km?) Length(km) Slope l\\ 1dth(km). Factor
Han River Suam gang Heng Seong 443.0 44.8 1/250 8.1 0.15
" Soyang gang ~ Won tong 500. 3 55.0 1/350 9.9 0.17
Pyumgcha = / {
" nggang Janpyung 105. 8 23.0 1/100 4.6 0. 20
" Soksa chyun Iimok jyung 55.9 14.5 1/100 3.9 0.27
Gum River ~ bochyuns Gidae 351.6 34.4 1/350 102 0.3
" " Sange 482.6 53.9 1/400 8.9 0.17
" 1" Tanbu 127. 4 16.2 1/250 .3 0.35
Nakdong River Gum chyun Supyung 85.5 18.2 1/100 .7 0.26
" Nam gang Taesu 316.7 25.2 1/300 12.2 0.49
" 1 Byung chyun 302.1 40.7 1/300 7.4 0.18
Youngsan River Jisak chyun Nam pyung 581.0 43.0 1/500 13.5 0.31
1" " Ibgyo 97.5 16.0 1/100 6.1 0. 38
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Table 2. Records of Raimfall and Discharge used for Runoff Analysis,

!Tota] Rain- | Peak Disch | | Base Flow | Number iNumber of

River System| Stream Name Subwa\tershedi fall (mm) arge/mm/hr) (mm/hr) | of Flood Rain Gauge

Han River Suam gang Heng Seong 71.4~104.1 1.57~2.59 0.01~0. 16 3 2
Iz Soyang gang Wontong 114.0~235.0 1.14~4.18 0.08~0.09 2 2
" gg'x‘jé‘g':ha“g Jangpyung  59.1~212.8 0.8~10.74 0.20~1. 28 2 2
% Soksa chyun Imok Jyung 67.7~194.0 0.13~5.5 0.16~0.45 2 1
Gum River Bochyung chun Gidae 47. 0~107 1.48~1.74 0.09~0.48 2 8
7 " Sange 50. 2 1.33 0.3 1 11
" iz Tanbu 49.2 3.52 2.13 1 3
Nakdong River Gum chun Supyung 60.0~99.0 1.16~3.41 0.04~0.26 3 2
" Nam gang Taesu 132.0~253.0 5.06~5.49 1.41~1.46 2 1
" Wichun Byung chyun 49.0~62.4 1.04~5.81 0.01~0.78 3 2
E?ggfsa“ Jisak chun Nam pyung 146~150  4.59~4.9  0.04~0.05 2 3
" " Ibgyo 89.0 4.11 0. 05 1 1




178 BEUKCBEE
BEIRBLAR S A BB 8EMIIMES KICE R
Al A (FEHFE 0. 8mm/hr/km?~9, 7mm/hr/km?) 24(F
o BfFe ERb-E @Ak

o] KIEHY HEE Table 24 Fmstg ot

D ABTWE

AR TR Y FARE RS
peste] gty o o) FEE RUFR KA
WA JyEe] v B

of Fikd ERT At +4 O ORoz ¥ M
tR@ 8 F g £lEmete Fsted Fob RO B 81

ROV E RS vl e (R
F=R—Rg- . RS
Re=ATYQi/A +oreerermrinmnrnasnisinsnesnenns(@)

A7l A Fiss f£EE

Re: BERHS
AT : —zEEERE
R EFEE
AR ER
Qi BERHE
w2l A Reked A MKRFA RG-S FIAS £EZct
o BmiE, RFEEET #HESH 234 DX
2 NE RuWEs BHRE] #EFsc. =3 Kk
Fikankal ‘?‘ff‘—" KRG RS BRI of.

MR B FEAYe 2 Thiessen k¢ BFAs g
EEmEe]l 118 2 208RTY FiEdAE &% i&.%ﬁ?
w3 2J0BEERY BATHEE mENEeR HEke
o},

o7 FEE RKEREEREEYS —68 MRs
Fig 35} 3ot
T 5 i
i SR
E - |
= “ B i
W
p Pt
T ()
e

i "\\\ O

Fig. 3. Accumulated Rainfall Loss Curve at Heng-
seoung Basin

I. #kiil 2=
D mRaME
el B BRI HERRS HALTERL &t
7o,
=KQ/F }@)
dSi/dt=r.—Q:
Spmesid To& ZBY 227 FEeE

([Fre-aar)

Qe T & Y
Qi) =@, ¢+ T)
re ! HAETHIRE
K, P w8
D RV
A7 oML— T = ##= Bikdd K,PTiY 3@
WS EEEE powell & FHZEJTEk (DFP ) B

T B H S

B3 SDFP 3 ®q {kdled sRebgich. zdlx WHE
e @RAA dejx e b8 @AE Rungekutta

oz EATERA e
dQi/dt=Fp (re— QP Qup =g @)

gt EEETHES #IE (o =10 mm/hr)
Qi) 7F gy W @Rl (K3 Qule+4D)F KIE

dme &L e 2P
D Qu(t)yE @ie FHigel AT 2(dQ/dt), & KT

e}

i) Qu=Qi(t)+ (dQ:/dt)-4t/2 2} sta (dQi/di), &
et}

i) Qu=@u(®) + (dQu/dt}
Bido

W) Qu=@i(#)+ (dQi/dt),-dt/2 =} stz (dQu/dt); &
Fegtet.

N At (" dQl N alr .
v) @(t+4dt) =Qu(t)+ 6 1\ dr ",0f21\ dt )1+2
/ dQu / deh

A dt%}ﬂi et

/

v At/2 2} sz (dQu/dt). &

WAL R EiEdie) FHE Flow chart & 2

SAETER JHs BRYR R EA B ey R 2
i et 3 =g HIMBAEEEE JHREHS R
1 (Qo QC> \
RN S 2 !
J}m Al pan Qo @
100 @o—Qc! .
JRe =y 3 1 OQ ........................ ®
0
Jxs @ 22— R JRe DR AR
Qo BEIFHE Qc: ity M:datalyg



- B8
J ATz FOR
iIMIZATION |

RI

T
;

Fig. 4. Flow Chart of SDFP Method

2) Kinematic wave &
kinematic wave RuoiAl s BE LY Mikikds

TES G2 o] Folaltte AR A HMRE o8&

3 2ol £TE 4 vk

. oh _
BER  hs=KsqPS, Oats +%:re ......... 3
oW 0

LEw W=KcQcf©, T T Tap Sqreet ®
hs @ KiFE q: PEEEERE
re ! HRIF& D BT AR
Q: mE qr: I B AI0EE B AR &
x: R& t: Byl
KsPs, KcPe B8R 2 785

FEAEE K, P+ ob&9 B%E 2w gl
inzER K= (3/(g-S)7, P=L @

manning WEHEK K=(N/v'S)?, P:% @
Darcy Zlarfili K =24/(K.S), P=1 toreeereres i
v:EHEEGREL g EAInEEE

A1 RE LY B

K, : EF -9 HKRE®

N : BFERE

AT

I8 B2 Hk 19854 6H 179

FLOH Y Ke, Pct BHEEA kst FEREEE

T EH R kg o

SRR A e AR JEd #RE 2Es
sl REFRA T RBEFRE 2 @stod WM

e HiElgs fIAsd BFddclw
V. BFR&E%Z) kinematic wave %2| MR

P B HeEd o= #g P, K ¢ kinematic
wave kol HE&H v HES FEE oA gEw
P, K 9 %mEH B#HE WE3) st7 $3 % Figs
o AL iR BARK HA A Hmatee}

H/’,’ [/‘H
 ‘(,‘ 3
S

g f’l{ .
L
R —

Fig.5. Model of the Watershed for Kinematic
Wave Analnjsis

e Wil 4 BY EMRE

2 HALE = dgz 4

ighe] Ael Lgl

i
AA PE R

AAMETRE re 7t —ESHA g 49
peak [ril i V& Q@Ko 248 thga o] Fns

N
‘9_ .
2

V- 2Ljfhsdz+ j “Wazx

_ KclL 1+Pc s rC
= 1+PC < +Ps te +1>Q ............... @

A7 A ts,tot BE D A AY HAY g

FEfe. 2 v ol o] FRE . »
tp=tst+tc
KBf  K(e/U)* 1
ts= rel—P'"-T— ro P SACTE L e 3
KL KU
oF7lel 4 Ly Ze.°]

T : KBRS



180 BEIKTE &

B:¥EE
e EWEE @EstE MKy Fo W &
KBAEEIL
DR BAEE % (Hack o g0
@R TEHFHE FREL £ FBHoz onL
FEA FRENS & EKHoZ wFo BT KE S
2 Frdkd oe3 2
KSBQ<
1+Ps 1+Pc  ts
o7l A @R FEREER Si=KQ.f o8] EIEEIF
ol k3] w54 BAGR] dolAe
K sBPS
1‘SP5 ( 1+ Pc ‘z?)‘@
WEERE] A ol F 2uE RHEe W =
A BABG FEE U AoE 4RH =T FHER
B E# P, K& 47 o83k gte] HRE 4+ ok
P=Ps, K=KsBIS/(14+Ps) +eerrerevrecinncnnnn®
g0 S & mm/hr Bfre2 ERstz
Manning # ®RHEHK =2 851 GRL o3 2o

a NB \p

a:(3.6><106)"°'6><103=0.116
GORe2Ye & F sl ke Zo] AN A€
Baike %8 P+ kinematic wave (£ KR4l
@Y FH Pse A 2 =23 BEFEH K+ @
K9 HE Ps, Ks ¥ BEK B K3l Each
BEAEESY BEE Zrdte HEEEREE N9 #
mie |\HERe] BHEsd B P K9 e
festet.

S=

P=Ps~P¢, K=

mm, Q&

P=0.86, Ix‘

V. BREERS REFH

kel HaA FERME S8 dv B
% P, K, T.9 FEfES SDFP & (ke Htistd
o}, ohgel] EBEEE PE 0.6 0.72 EEstn HE
wE K, T8 BEEE 2L HEoz Rigdd. o
#HEE Table 34 FRslgol. =3 o] o] FHHBR
7t REE HESY BItd od7d A RTHEE
&M%t Runge-Kutta el fkabe] BB HE 7
stgvh. 2 #HEY —HE FReka Fig 6,73 2
EAfES sHBEY peak EE KT £R: Fi
3t e}, o] 2P| kinematic waveik(P=0.6 N
=1.2)o k3l BBIFT BRE A BRI, o
ZYEANA vebd uleb ¥l fEAR{EE EB hydrog-
haph & A Y EHEA7I 2 k. = Table 3414 &
BEey w5 P.K, T 2 #EY BRES ®iiEy

ﬂ

[0

H#REE PS5 0.6, 0.7 2 FEEste o2 2@ %
B T, K & &i@feste] h¥ HEfEs mamy Ay
#ME pobE AA veigeh asin wH PY e
0.47~1.41 = WEESA #EEsd U= 234 2
-2 80% LLEe] 0.6~0.89 #Ed H£H=Ee &
<+ vebd z g

“1.1 !
Lo
s Hod
] §‘ ‘_-ru
=
20
25 /\
< "\ — ohserved
I )}\ i | stora
| X e o Cilicutied sStorade
- /2 2 function model
5% :X
L.,J [ R [u]xeikmmah( |
Rl b /‘Ix S runoff mo
£ /
= . X
ko4 /-
/x
i | i
IRE |
oA i
' A]
i I ‘

Fig.6. An Example of the Hydrograph Calculated
by the Storage Function Model and Kinem-
atic Wave Model in the Heng Seong Basin.

Y ]
E ;-I(H Lr'
(= ‘
L
|
130 phoerved
; « calculated siorage function
L ~ ralcuiated kinematic
|
& 120
g -
:
1.0
| .5
Time 12 24 12 24 12 23
IDate] s 7.7 | 8 | 9 |
Fig.7. An Example of the Hydrograph Calculated

by the Storage Function Model and Kinem-
atic Wave Model in the Byungchyun Basin.



SHI8H 25 1985 68 181
Table 3. Optimum Paramoters and Erros in the Storage Function Model
watershed date lFII\O,Zd ‘—p:L Jx R JL in Jr '_EKLT]OPT J v | Jz
{ K| P|T G| K| PTG | K P|T %)
Hoeng seong 78.7.27 H, 24.70.64.50.07 21 22.4 0.7 4.6 0.05 19 21.16 0.78 5.1 0.02 13
" 78.7.11 H. 24.00.64.80.04 19 22.4 0.7 4.80.03 17 17.38 1.14 4.9 0.01 6
" 80.7.13 H, 31.00.63.00.05 26 3.0 0.7 3.00.04 22 3.0 0.67 250.01 9
Wontong 81.6.21 W, 41.00.6300.01 12 4353 0.7 3.20.01 16 41.0 0.6 3.0 0.0l 12
" 81.9.11 W. 35.50.62.30.22 27 27.540.7 2.70.22 31 355 0.6 2.50.22 27
Jang pyung 83.8. 3 J, 21.7 0.6 1.50.04 20 24.9 0.7 1.50.03 18 22.8 1.41 1.0 0.02 15
" 84.7. 3 J: 23.00.6 1.50.17 14 23.0 0.7 1.00.13 11 28.4 0.791.00.12 1
Imok-Jyung 83.9. 8 L, 20.00.62.00.04 16 18.0 0.7 2.00.03 14 17.6 0.72 1.0 0.04 16
" 8.7.3 L, 17.00.6 1.2 0.11 19 17.0 0.7 1.2 0.08 15 180 0.66 1.0 0.09 15
Gidae 83.7.19 G, 41.10.6200.01 6 40.0 0.7 2.00.01 9 41.0 0.57 1.50.01 6
' 84.7.12 G, 20.00.62.00.02 17 1684 0.7 2.00.01 12 20.0 0.61.50.02 16
Sange 84.7.12 S 20.00.6200.02 14 158 0.7 2.6 0.01 10 20.0 0.6 2.0 0.02 14
Tan bu 84.7.12 T 20.00.62.00.02 6 167 0.7 1.70.01 4 20,0 0.6 1.5 0.00
Supyung 74.4. 7 S, 32.00.62.00.02 14 3.7 0.7 2.00.01 12 32.1 0.81 1.5 0.05
17 77.7.12 S, 25.8 0.6 1.5 0.07 22 25.8 0.7 1.2 0.07 17 25.8 0.55 1.2 0.02 14
" 77.8. 7 S, 26.5 0.6 2.0 0.02 18 256.5 .7 2.00.02 15 24.9 0.94 1.5 0.01 12
Bvung chun 83.7.22 B, 17.8 0.6 2.9 0.09 18 17.0 0.7 1.3 0.0 18 16.1 0.47 2.0 0.07 18
iz 84.7. 4 B. 29.00.62.00.02 7 200 0.7 1.50.02 8 20.0 0. 1.5 0.01 7
1 84.7. 7 B, 21.00.62.50.06 11 20.0 0.7 2.00.06 12 20.0 0.6 1.50.06 17
Taesu 80.8.28 T, 23.90.62.00.08 14 20.0 0.7 1.50.07 12 19.7 0.67 1.0 0.07 14
"7 80.7.28 T. 25.00.62.00.02 8 25.0 0.7 1.50.01 5 25.2 0.78 1.0 0.01 4
Nampyung 79.8.17 N, 17.7 0.6 4.3 0.03 18 16.3 0.7 4.8 0.04 25 20.0 0.6 3.0 0.06 18
" 79.8.27 N, 21.70.64.30.31 37 19.1 0.7 4.4 0.47 45 37.9 0.47 3.7 0.20 18
Ibgyo 75.7.11 I 23.4 0.6 1.50.08 19 20.6 0.7 1.50.19 20 210 0.7 1.2 0.06 19
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Fig.14. An Example of the Hydrograph Calculated

by the Storage Function Mode! in the
Supyung Basin.
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Fig.15. An Example of the Hydrograph Calcul-
ated by the Storage Function Model in
the Hengseong Basin.
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Table 4. Evaluated Constants and Errors in the Storage Function Model.

$=0.7 £=0.6 |
V’Vatershed Date — JX JR I R — X : JR
’ ‘ K \ T, | (mm/hr)| (%) l K | T |[(mm/hr) (%)
Hoeng seong 1978.7.11  23.0 2.4 0.06 19.0 25.1 4.2 0.07 20.0
Jang pyung 1984.7. 3 18.8 1.2 0.15 13.0 20,5 1.0 0.20 15.0
Tanbu 1984.7.11  19.3 1.7 0.01 5.0 2.1 1.6 0.81 6.0
Taesu 1980.7.28  22.0 1.8 0.02 7.0 24.0 1.7 0.02 8.0
Byung chun 1982.8.21  21.8 1.0 0.06 11.0 23.8 1.0 0.05 10.0
Supyung 1974.5.19  18.3 1.7 0.03 12.2 20.0 1.6 0.03 13.2
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