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The Effect of The Channel Networks Resolution According to
Strahler’s Ordering Scheme on The Hydrological Response Function
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Abstract

In this study, the change pattern of hydrological response function as development has been observed. The target
watershed was selected Tanbu sub-Basin in the Bocheong Basin. The applied channel networks are composed of 10
cases that are channel networks by strahler’s ordering scheme and cases of all grids channel or the hillslope in
basin. To each case of grid in basin, channel and hillslope drainage path lengths to outlet of basin are calculated,
and hydrological response function was calculated by Nash Model. As results of this analysis, the peak discharge of
hydrological response function is increased and peak time is shortened as development of channel networks. And
based on statistical characteristics of hydrological response function, mean (lag time) and variance of travel time are
reduced exponentially.
Keywords : Strahler’s ordering scheme, GIUH, Channel networks
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H 1. Drainage Path Lengths and Estimated Characteristic Velocities in Tanbu Basin(by Using Blue Line of DEM)
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Case EL] VarlL,] ElL,) Var(L,] Cov [L;”Lu]
(m) () (m) () (e
I - - 12,004 39,342,876 -
II 8,570 26,345,431 3,433 5,411,532 3,792,960
il 9,175 33,205,369 2,829 4,852,240 642,646
v 10,687 41,404,849 1,316 1,130,926 -1,596,440
\ 11,411 38,822,121 593 205,512 157,604
VI 11,683 39,577,562 321 66,411 -150,524
VI 11,825 39,506,630 179 20,741 -92,250
VI 11,899 39,452,720 105 8,982 -59,376
X 11,950 39,352,662 53 4,431 -7,069
X 12,004 39,342,876 - - -
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12l 1, Real(Blue Line) and Composed Stream Networks in Tanbu Basin
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H 3. Characteristics of IUH and Each Variance and Its Ratio to the Total Variance

Peak | Peak | Lag Variance (hr’)
K . . .
Case| (hr) discharge | time | Time Total Channel Hillslope Covariance
(mm/hr) | (hr) (hr)
I |3.662| 30.197 0.008 80 | 110.59 | 3,339.62 - (0.00) | 3,339.62 | (1.00) - (0.00)
I |2511 14.008 0.022 21 35.18 492.80 4.51 | (0.01) 459.36 | (0.93) | 28.93 (0.06)
I | 2.111 | 14.147 | 0.025 16 29.86 422.47 5.69 | (0.01) 411.88 | (0.97) 490 | (0.01)
IV |3.013| 5493 | 0.049 11 16.55 90.92 7.09 | (0.08) 96.00 | (1.06) | -12.18 | (-0.13)
V 14101 | 2484 | 0.089 8 10.19 25.30 6.65 | (0.26) 17.44 | (0.69) 1.20 | (0.05)
VI | 5.392 1.446 0.128 6 7.80 11.27 6.78 | (0.60) 5.64 | (0.50) -1.15 | (-0.10)
VI | 5.465 1.197 0.153 5 6.54 7.83 6.77 | (0.86) 1.76 | (0.22) -0.70 | (-0.09)
VII | 4.908 1.200 0.163 5 5.89 7.07 6.76 | (0.96) 0.76 | (0.11) -0.45 | (-0.06)
IX | 4179 | 1.300| 0.167 4 5.43 7.06 6.74 | (0.95) 0.38 | (0.05) | -0.05| (-0.01)
X |3.662| 1357 | 0.172 4 4.97 6.74 6.74 | (1.00) - (0.00) - (0.00)
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