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The assessment of the relative contribution of the shape of instantaneous unit
hydrograph with heterogeneity of drainage path
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Abstract

The relative contribution of between hillslope-flow and stream-flow by heterogeneity of drainage
path are quantitatively assessed in the present study with GIUH model based on grid of GIS.
Application watersheds are selected Pyeongchang, Bocheong and Wi river basin of IHP in Korea. The
mean and variance of hillslope and stream length are estimated and analyzed in each watershed. And
coupling with observation storm events, estimate hillslope and stream characteristic velocity which
dynamic parameters of GIUH model. The mean and variance of distribution of travel time (i.e. IUH)
calculate using estimated pass lengths and characteristic velocities. And the relative contributions are
assessed by heterogeneity of drainage path. As a result, the effect of the variance that determine
shape of IUH dominate with hillslope’s effect in the small watershed area (within 500 kif). Thus,

GIUH in the small watershed area must consider hillslope-flow.

Keywords : GIUH, hillslope-flow, variance, moment, characteristic velocity
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Fig. 2. Drainage Basin Map of
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5. The Grid Map of Channel Length

Channel Hillslope Co
Watershed ?;He:z)a Mean Variance Mean Variance ~variance
(m) (m) (m) (m) )
Imokjeong 55.800 8,967 18,129,700 559 408,886 439,672
Jangpyeong | 105.140 12,817 41,236,000 539 306,087 381,448
Pyeong baegokpo 143.840 14,148 29,079,900 512 213,522 - 145,617
~chang Sanganmi 393.730 29,106 131,710,000 489 214,487 523,077
Habanjeong 85.560 10,191 18,412,100 501 231,788 101,876
Bangnim 527.900 30,444 224,621,000 497 220,658 263,399
Sanseong 49.100 8,372 20,001,100 258 70,389 115,221
Ipyeong 76.300 9,314 30,567,600 288 95,789 - 159,826
70;13(3 an Tanbu 77510 11,437 36,914,100 509 259,422 511,887
Gidae 354.140 17,104 62,831,300 375 152,181 - 339,719
Sangye 485.210 30,027 158,953,000 373 148,836 - 190,788
Dongok 33.390 5,705 3,937,070 333 78,434 - 16,007
Gono 109.040 12,263 23,267,800 300 83,183 77,682
. Miseong 171.640 18,881 81,167,400 287 84,602 196,219
Wi Byeongcheon | 302.950 22,536 125,258,000 296 96,464 211,066
Hyoryeong 150.380 12,7772 28,499,700 396 187,496 535,943
Museong 472.580 22,7115 111,823,000 329 126,328 174,602
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(2003)] A Arpet vlal sl3iTh o5& e SAkE 27 A Aol 2 sgiel AR He] B 0.29,
o AFZALE MHOR w St w, o) WMAS A 05~ sbg A fewA e 0352 AEER. 3,
40 m/s, 0.001~0.1 mv/s= AAEGT shel 54 2 §9 el HE=RAAE folatrel Hle) &
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Table 3. The Estimations of 7,,., Var,ze u, and u, From the Storm Eevents

Watershed Area Number of Tr4c Var ops U, Uy,

(k) Events (hr) (hr2) (m/s) (m/s)

Imokjeong 55.80 36 10.05 60.75 0.684 0.024

Jangpyeong 105.14 27 11.28 65.19 0.929 0.020

Pyeong baegokpo 143.84 26 11.89 69.96 1.498 0.015
~chang Sanganmi 393.73 37 1223 64.02 1.957 0.017
Habanjeong 85.56 30 1045 96.93 1.027 0.018

Bangnim 527.90 42 13.08 73.03 1911 0.016

Sanseong 49.10 18 8.50 29.78 0.618 0.015

Ipyeong 76.30 21 9.01 38.16 0.646 0.015

Bocheong Tanbu 7751 23 9.42 32.25 0.671 0.030
Gidae 354.14 26 13.83 80.73 0.904 0.012

Sangye 485.21 26 12.79 48.41 1.285 0.016

Dongok 33.39 32 1.78 29.42 1.183 0.014

Gono 109.04 33 8.30 2741 1.109 0.016

. Miseong 171.64 33 8.65 31.54 1510 0.015

Wi Byeongcheon 302.95 29 8.96 35.53 1.710 0.015
Hyoryeong 150.38 30 9.08 21.93 0.699 0.028

Museong 472,58 28 10.80 40.98 1.150 0.017
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Mol B4 RS K9 TRPA GFL W AL % AA fFehAel UE Azt A= ek A
& = Ak AEHow -yt AkelAEHe] 4 ° X3 Figs. 11 and 125 AA| f-8k217te Ok A
3e AU ufu, 7k 100 Ol WA B F o]l EHs} S P Bl hE JlolwE B8 G
SEEIE o]tk
Figs. 6 and 74 Awingksze] fk Aol vig
54 |3MAIZ £x Pl sel AuHel JFS wE AL % 9
2] Table 4= ¢ Aol AHAHH AW} a3 At} Table 29014 sl glel digh A xA 7
o fapolsh Z7tel BAfdol o3 AEWS A gle] J]owi 001~0068] WS Lehie Hit 003
B Wi FotAter yedls wel Hy, 4 olt}, a F F3lAElol et A FEH Azl At
Table 4. The Travel Time and Ratio of the Total Travel Time
Estimation Contribution
Watershed Mean(hr) Variance(hr?) Mean Variance

Chan. | Hill. | Chan. | Hill Cov. | Chan. | Hill. | Chan. | Hill Cov.

Imokjeong 3.64 6.41 299 | 5367 | 2.05 0.36 0.64 0.05 0.91 0.03

Jangpyeong 3.83 7.45 3.69 | 5835 | 1.58 0.34 0.66 0.06 0.92 0.02

Pyeong baegokpo 2.62 9.26 1.00 | 69.94 | -049 | 0.22 0.78 0.01 099 | -0.01

~chang Sanganmi 4.13 8.10 265 | 5891 1.23 0.34 0.66 0.04 0.94 0.02

Habanjeong 2.76 7.69 135 | 54.73 | 042 0.26 0.74 0.02 0.97 0.01

Bangnim 4.42 8.66 474 | 6695 | 0.67 0.34 0.66 0.07 0.93 0.01

Sanseong 3.76 4.74 404 | 2384 | 0.9 0.44 0.56 0.14 0.83 0.03

Ipyeong 4.01 5.51 565 | 3514 | -1.32 | 042 0.58 0.14 0.89 | -0.03

Bocheong Tanbu 4.73 4.69 6.32 | 2202 | 1.9 0.50 0.50 0.21 0.73 0.06

Gidae 5.25 8.58 593 | 7957 | 239 | 0.38 0.62 0.07 096 | -0.03

Sangye 6.49 6.30 743 | 4237 | -0.70 | 0.51 0.49 0.15 0.86 | -0.01

Dongok 1.34 6.44 022 | 2935 | -0.07 | 0.17 0.83 0.01 1.00 | -0.00

Gono 3.07 5.23 146 | 2527 | 034 0.37 0.63 0.05 0.93 0.01

Wi Miseong 3.47 517 275 | 2749 | 065 0.40 0.60 0.09 0.89 0.02

Byeongcheon | 3.66 5.30 3.30 | 3099 | 0.61 0.41 0.59 0.09 0.89 0.02

Hyoryeong 5.08 4.00 450 | 1912 | 215 0.56 0.44 0.17 0.74 0.08

Museong 5.49 5.31 6.52 | 33.10 | 0.68 0.51 0.49 0.16 0.82 0.02

Ratio to the total lag time

Drainage Area(k’)

E[Tc]
+E[Th]

Fig. 11. Ratio of Channel and Hillslope Residence
Time to the Total Basin Lag Time
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