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Suggestion of Synthetic Unit Hydrograph Method Considering Hydrodynamic
Characteristic on the Basin
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Abstract

This study suggests new synthetic unit hydrograph method considering hydrodynamic characteristic on the basin. The sug-
gested method based on width function GIUH, and the procedure is summarized as follows; 1) Draw up a travel distance dis-
tribution map (width function) which is raster of length between from center of individual cells to the outlet by GIS. 2)
Calculation of travel time distribution map (rescaled width function) by hydrodynamic parameters and travel distance distri-
bution map. 3) Derivation of IUH and Duration UH from rescaled width function. 4) Comparison of shape of UH between sug-
gested method and existing synthetic unit hydrograph methods. The target basins are selected Ipyeong and Tanbu subwatershed
in the Bocheong Basin. The target basins are similar scale (watershed area), but different drainage structure (drainage density et
al.). Therefore we anticipate that there are different hydrologic response functions because different hydrodynamic charac-
teristics. As a result of derivation of UH, existing synthetic unit hydrograph methods are similar shape of UHs about Ipyeong
and Tanbu watersheds, but the suggested method is different shape of ones. As a result of application to observed data, the peak
discharge by suggested method is similar to existing synthetic unit hydrograph methods, but the peak time is well correspon-
dence between those. Henceforth, if the suggested method combines with the rational velocity estimation method, it is useful
method for synthetic of UH in ungauged watershed.
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Fig. 1 Comparison of the normalized variance under different
kinematic dispersion condition (in all cases uy=0.05 m/s)
(Botter and Rinaldo, 2003).
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Fig. 2 Effects of hillslopes on hydrologic response function (in
all cases u;=0.05 m/s) : (a) Dp=0 m?/s (b) Dp=50 m?/s
(Botter and Rinaldo, 2003).
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Table 1. Geomorphologic Factors

Travel Length
Water | A4 L | L. HT Channel Hillslope Drainage
_shed (km?) (km) | (km) S (m) Co-variance Density
Mean Variance Mean Variance (m?) (m™)
(m) (m?) (m) (m?)

Ipyeong | 79.55 | 16.81 6.5 | 0.01369 | 230.1 | 9,314 | 30,567,600 288 95,789 -159,826 0.0017
Tanbu 72.56 | 1920 | 10.2 | 0.01234 | 236.9 | 11,437 | 36,914,100 509 259,422 511,887 0.0010
Table 2. The Outline of Storm Events and Hydrodynamic Parameters

E [T] (hr) Var [T] (hr?) u u
Watershed Year Month-da ° h
Y Event Mean Event Mean (m/s) (n/s)
08-08 6.87 32.38
1993
09-17 6.91 33.56
Ipyeong 8.64 39.45 0.903 0.014
1999 09-23 13.10 44.67
2000 06-26 7.68 47.19
1983 06-20 10.04 56.05
1992 07-13 10.54 28.63
Tanbu 9.98 40.15 0.707 0.026
1997 07-16 9.63 23.54
1999 09-10 9.71 52.39
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Table 4. Comparison of Observed Data and Calculated Results

Water Year-Month Op (CMS) b ()
-shed -day Obs. | Naka- | gog | S0y gy | Travel | gy | Naka- | gog | Sy gy | Travel
yasu -der Time yasu -der Time
1998-06-24 15.2 13.6 13.9 16.8 13.2 13.6 18 19 20 16 15 19
Ipyeong 1999-09-09 91.6 743 70.8 105.0 76.3 72.2 10 13 13 9 9 11
2002-08-31 167.0 | 150.4 | 161.5 | 181.6 | 152.1 159.6 16 18 19 16 15 17
1992-08-24 21.5 16.3 15.8 19.7 16.3 16.0 10 9 10 6 6 10
Tanbu 2001-06-29 10.7 10.5 10.1 12.4 10.4 10.1 13 14 14 11 10 14
2002-08-31 64.8 39.2 41.1 449 38.7 39.9 13 12 8 12 12 11
Mean Abs. Error - 17.4 17.2 14.8 17.7 17.7 - 1.5 1.7 2.2 2.8 0.8
Standard Deviation - 13.3 13.3 18.2 13.1 13.2 - 1.6 1.6 1.6 1.6 0.8
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Fig. 6 Comparison of observed data and calculated results
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