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Abstract

This study used SSARR model to predict the flood hydrograph for the Miho stream in the Geum river basin. First,
we performed the sensitivity analysis on the parameters of SSARR model to know the characteristics of the
parameters and set the range. For the parameter calibration, optimization methods such as genetic algorithm,
pattern search and SCE-UA were used. WSSR and SSR were applied as objective functions, and the results of
optimization method and objective function were compared and analyzed. As a result of this study, flood prediction
was most accurate when using pattern search as an optimization method and WSSR as an objective function. If the
parameters are optimized based on the results of this study, it can be helpful for decision making such as flood

prediction and flood warning.
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SSARR(Streamflow Synthesis and Reservoir Regulation)
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Fig. 1. Study area and runoff map of Miho stream.

Table 1. Flood event

Data Period
1997. 06. 30 ~ 1997. 07. 10
Calibration 1999. 08. 01 ~ 1999. 08. 06
Event 2002. 08. 04 ~ 2002. 08. 12
2003. 07. 20 ~ 2003. 07. 27
Validation 2004. 06. 18 ~ 2004. 06. 24
Event 2006. 07. 09 ~ 2006. 07. 25

Table 2. Average runoff curve number(CN) of subbasin

Subbasin Average Runoff Subbasin Average Runoff
Number Curve Number Number Curve Number
; N ’ ©N)
19 69.03 2 71.59
20 70.10 23 66.32
21 71.65 24 75.99

SSARR ®g 9] {-oulj7fRiol A SMI-ROP A 42
Eo 58 HHE Uede ABEA 7I2FAE ESS
B 710](Soil moisture Index)} H|2Zo= =8 (Runoff
Percent)= Ueflo] 730l o5 ¥ 75 & FEES
ZA74% 4 9\1, BI-BFP ¥AH4-2 SMI-ROPHA ] 2]
of 4 & fEFS AHRET VIARERE e
A%t PAFHA o7 SSARR RFPo|A DAsH Ay F 51y
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Fig. 2. Hydrograph change by parameter change
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Fig. 3. RVE value by parameter change.
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Fig. 4. hydrograph Variation by channel parameter change.
RVE= (Y (abs(Q,. — Q.. )/ (@) ) WA 2 Fouiiies iziia2] Matel w2k RVE
e Wst 2 542 RS & 4 9tk
Fig. 2= 19979 Aol digh z+ v/ g s o SSARR B@9| sl /M9l KTS, n, n/ & WHE

Bt Atolal, Fig. 32 wi7fRisro] mhE RVEZGES U

_ ] ) 29 ANstgon], Fig 45 o] aj7jHse] g
W Axfolrt, Fig. 2& F3ol SSARR Zge] foufj/Hs ZE=2 e 12olth SSARR RE 9] shmjAss=

=3 = 2~ 5 oJgke ol 2] S
—6‘01] KSS, TL, ny ool Tﬁl‘ﬂ/}joﬂ [§] J:E U—o] U]%ﬂa UH7HEH_}|: 37H E_E'__ E’_]Z:](Eﬂ' a2 Zﬂgff‘_ L]_E]_}d_q_
o

o 4 ek Ty smpet el BAEss AgEs
o zZke Auls} kgt o] SSARR R4 SMIC] Table 5. Parameter range of Miho stream

M s

27130 SMLe BIIY %7189 Bi, Bt SMI-ROP # Basin Subbasin Channel | Channel parameter
7__“9‘]— BH—BFP 3’/}_7:‘]7]_ —%—_8_3]—7] U:H—EVI—OE _ﬁ]—]:]-},]{;]_ X]EZ'\_ parameter parameter range parameter range
] ) 1_¥ i — Tt . L S]LH 0 - 10
G2 ABGES B DAL -5 A ZHL off o s K15 0 ~ 30
S gk anbAel Aol KSso] HARSEE AFEsEGC o 5
| GBI 7Y S wol mFth 7.9} nol 7, ~ -~ 0~05
o nyuth WAEF 2 AL §EFETA AwT §% T .
ol A\ F3} HEHT} o 2 JFL WAL ZoE wekEn o [~ n s
Fig. 3& el isse] Watel] w2 RVEZO]), Bla% 1~5

SREAIEE A19A AH4Z, 2017



o
]
g}
N
DE
AN
oY
oy

oN

RIA=7E 22 wiziEeo] fels WA dAsta, 2 v
M2l M= RVES] Aol whabx FA dAste ¥
Mo nedo] AR} sheo] wiziHs WHeE dAst
Aot Wi eE 4 ARy 24 shert B ghEehe |
A= At Table 5= |39 AfH3t sf=o] o
M HeE verd Holrt,

3.3 HZ7|H ql 2243th0| R

H = 1T

H o)A SSARREFS n|5d §oof A-gsto] uj
M-S BAS A ghrt. & 5014 AAIE iz Hso] H
HelA A2 daEE, sidgd, SCE-UAY A3} &
HE Agoto] mpyia4e] BA-E AASHAT. 2@ AF9
E44] 9L of= FHLLE= SSRIF WSSRS ARt
of 2379 ZRAEE B7lstelh

HAof| thet HrHE ot71 98] AG AT R (Coefficient
of Determination), RMSE(Root Mean Square Error)&
BSHF FFeR Hro] 729t 4171 NRMSE(Non-
dimensional Root Mean Square Error), 18|31 =3 1t
JHFRFY AE BESHFRFLE e RE(Relative
Error of Peak)®] B 71342 AFRSHIIh ARRSH Hriehs:

HE-yee- 2L 429
o Mo 10~129} 2t
Z (Qobs (’L) - Qubs,zwc )(Qs’[m (7’) - Qs’[m,u'ur:)
R= = (10)
\/E (ans (Z) - Qobs‘ave )2 2 (Qsim (Z) - Qsi,m.ave )2
i=1 i=1
1 n ) ]
LS. - g, 0r
NRMSE=——= (1D
QZﬂm,pﬁak
| sim,peak  Yobs ea"‘
RE= Q ,peak Qb,p«k (12)
Q{)bs.peak
SSARR me] RAYH fax s, sdesy,
SCE-UAZ #8810 R4S sheick. 7 R Brlets
W2 F99E=E th2 Table 63} o] Uehfiglom, Fig. 5=
B BASERAC] gEAQ) ol Thges B
4= SSRF WSSR-S 489 229} 230]| 2-gsto] v w-HA5}
k. ZF ZAerd Brhekes gk tha Table 701 WERSL

o, Fig. 62 HAGE HAeE=49 tEAY ool

Observation
Runoff

Pattern
Search

SCE-UA

Genetic
Algorithm

{ \ /’1
1580 200 2.‘;3

TIME

Observation
Runoff

n Pattern

Search

SCE-UA
o] 1
= ) Genetic
6 2000 \ Algorithm
1000 i 'c;\

0 20 40 60 &0 100 120 140 160 180 200
TIME

(a) Subbasin22, 1997

(b) Miho Stream1, 2002

Fig. 5. Hydrograph by Calibration Method

150

TME

500 Chbser
— wation
Runoff
400 H — - SSR
k
A
. NESR
30 [
© [ A
= |
o |
i
200 }
o
100 . M\
| b -
| “n_-__,__f'/\._'_‘____‘____r'
0 L L " 2 .
0 o 40 B0 il 100 120 4o e s 200
TME

(a) Subbasin22, 1997

(b) Subbasin 23, 2003

Fig. 6. Hydrograph by Objective Function

Journal of Wetlands Research, Vol. 19, No. 4, 2017



|-c|
1o
=2
I
njo
H0

430

|3 SSARR 28| ¥4 By U 23

Table 6. Evaluation Function Value by Calibration Method

(a) Subbasin 22

. . . . . Calibration Method
Objective Function Rain Event Evaluation Function - -
Genetic Algorithm Pattern Search SCE-UA
R? 0.9655 0.9633 0.9638
1997 NRMSE 0.0375 0.0367 0.0412
RE 0.0008 0.0005 0.0614
SSR
R? 0.9288 0.9337 0.8854
2002 NRMSE 0.0644 0.0610 0.0781
RE 0.1744 0.1645 0.0073
(b) Miho Streaml
L. . . . . Calibration Method
Objective Function Rain Event Evaluation Function - -
Genetic Algorithm Pattern Search SCE-UA
R? 0.9739 0.9785 0.9391
1997 NRMSE 0.0425 0.0349 0.0676
SR RE 0.0484 0.0906 0.0584
R? 0.9953 0.9910 0.9743
2002 NRMSE 0.0147 0.0217 0.0352
RE 0.0420 0.1005 0.0633
Table 7. Evaluation Function Value by Objective Function
(a) Subbasin 22
o ) . ) Objective Function
Calibration Method Rain Event Evaluation Function
SSR WSSR
R? 0.9633 0.9552
1997 1999 0.0367 0.0382
2002 0.0005 0
Pattern Search
R? 0.9337 0.9337
2002 NRMSE 0.0610 0.0598
RE 0.1645 0.1441
(b) Subbasin 23
o ) ) 4 Objective Function
Calibration Method Rain Event Evaluation Function
SSR WSSR
R? 0.9362 0.9303
1997 1999 0.0470 0.0544
2002 0.0092 0.1070
Pattern Search
R? 0.7996 0.7991
2002 NRMSE 0.1396 0.1367
RE 0.3879 0.3727
B o 54 A3 Table 6, Table 72F 2 SSARR R@of ¢-Azt &)=, fdetd, SCE-UAQ] 3
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