Journal of the Korean Society of Agricultural Engineers
Vol. 54, No. 6, pp. 169~176, November, 2012
DOl:http://dx.doi.org/10.5389/KSAE.2012.54.6.169

S5 AYARE o §F ARA

w9 A=

F=F F4

Estimation of Upstream Ungauged Watershed Streamflow using Downstream Discharge Data
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ABSTRACT

This study describes the estimation of upstream ungauged watershed streamflow using downstream discharge data. For downstream
Dongchon (DC) and upstream Kumho (KH) water level stations in Kumho river basin (2,087.9 kmz), three methods of Soil and Water
Assessment Tool (SWAT) modeling, drainage-area ratio method and regional regression equation were evaluated. The SWAT was
calibrated at DC with the determination coefficient (R>) of 0.70 and validated at KH with R of 0.60. The drainage-area ratio method
showed R? of 0.93. For the regional regression, the watershed area, average slope, and stream length were used as variables. Using
the derived equation at DC, the KH could estimate the flow with maximum 41.2 % error for the observed streamflow.
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Fig, 2 Comparison of observed and SWAT simulated daily streamflow at DC and KH

vkl w7 g HAS) Addrlojof 3 Ao g FutEc Table 1 Statistical summary of annual streamflow for SWAT
model
_ = < mflow | Runoff Rati
2 HIRYHS 0I8F 1A RAA RY FH . pep | Sgamiow | Rl o | s
Location| Year () (mm) (%) R (mmday) NSE
MG He-g gl T1ERelel 357 FokRrol 917 R
2007 | 1058.0 [ 502.8 [ 553.7 | 475 | 52.3 [0.80] 203 | 080
3F 22 Ao0ml= AR o]lQsle] AFEH| o5 2F Aok
= oo TH;;*E “:M ° oijO]L; ::i‘-: 2008 | 767.9|238.4 (3684 | 31.1 | 480 |082| 149 | 041
AE = [e} 5 S o 5 =
25 AS YR 7S 3 vlaE o8 A DC |2009] 849.6|245.2] 422.4] 289 | 497 [056] 217 | 039
ZAIE Fig. 3, Table 29} Zo] f824E o]-&4f H]ustoict. 2010 | 1117.3 ] 469.3 | 537.7| 420 | 48.1 [0.63] 241 | 0.60
712G og MRS B2 AHS SWAT 2o 7. HAofA Mean| 948.2363.9 (4705 37.4 | 495 [070] 203 | 055
7}30}10] 2008, 20099-E Aelste ARAR 0.72 o4}, wal 2007 | 1058.0 | 504.2 | 579.3 | 47.7 | 54.8 [0.69] 238 | 051
A A2 0718 =oAL Rt ai|ut AFRo] © 2008 | 767.9| 255.8 | 374.6 | 33.3 | 488 [0.76| 1.91 | 040
o KH |2009| 849.6|236.4[4386] 278 | 51.6 [044| 283 | 028
28t 239} vk o] SWAT 21} vjgefHo] Ay} v
j] A“:L%MO 18l s aao ﬁzﬁ,\]T jfﬂf o] 2010| 1117.3 | 753.3 | 528.4 | 67.4 | 47.3 [050| 283 | 036
el 52 AHE SWAT 2] A4A 0.60, ol Mean| 948.2|437.4|480.2| 44.1 | 50.6 |0.60| 249 | 0.40
o HloTHo F o =O AT B HloEFH o ,
0.90 ]‘rr © ] = J] Ot} o= ME} ]‘rr o]ﬂ ] R? : Determination coefficient, RMSE : Root Mean Square Error, NSE : Nash-
]‘Q‘ O]‘/]’ /\1 ]-Z:]IQ_]_ _l%oﬂ/\_] SWAT ?%]EE]'L s ]’EHE ZF Sutcliffe model efficiency
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Fig. 3 Comparison of observed and simulated daily streamflow at KH using drainage—area ratio method

Table 2 Statistical summary of KH ungauged annual stream-—
flow for drainage—area ratio method

Table 3 Statistical summary of streamflows for regional
regression method

PCP Streamflow | Runoff Ratio RMEE Dongchon (DC) Kumho (KH)
Year (o) (mm) (%) R () NSE Periods Streamflow . Streamflow .
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2008 767.9 | 255.5 | 239.7 | 33.3 | 31.2 | 0.98 0.39 0.95 Three month flow 11.3 | 10.8 4.9 11.3 | 10.8 4.6
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Qs = 72414 (A X—0.048) + (9x—0.134) + (L <0.195) (5)

=4.635+(A4x—0.059) + (§x—0.073)

Qiss +(Lx0.228) (6)

Qyrs = 3.663 4 (A x—0.052) + (.9x—0.061) + (L < 0.201) (7)

Q55 = 15274 (A4 xX—0.016) + (.9x—0.037) + (L < 0.065) (8)

2F (Three month flow) -

(Nine month flow)- ZH<=5F

(km?), S= F94AF (%),
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e 227 99 Frdli A §E FAESAE WY Qo wgEn
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4 shgck, & o] Aue Helstd et 2k AN g wlAZ o] fAPEAL R, Ao

L& Aolis dubAel f95 Wl FHAS & s o-gEwe B ARE B3t 7ol gk
AR Sk MR A3l GFE VIR FASEUE g ol o wpYELe Aol SRS AyKoR
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Fe-fEngolA A B AH2 = A9 AHdwrt WA
APEIGlom, AR 219 o7 oo &gt fRFEA oA
T g ARRAS veRith

oA IS AE SRS TEUFR
FAHA, FAHAFGAL U E, REILS
S HAE AT ol Al 7 At
£ F9ud, F9ETHAL FEIGORE Yepton, B A4
oA AHEE AE47t Ha sl AAH SR ES o83t
ST GOR Qs Aol ARt o7t wol WA

o
B

=R
ot
)
o O
T

(

6. 2 Aol A @ 717k AR 8 FE 4
P40 R0 AT FE AHS 0]AS gololet 7H4s
o} weby oleldt S gole Qe (52 S9luEa)
SRS HOSAY, -2 A8
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