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Analysis of Drainage Structure Based on the Geometric Characteristics of
Drainage Density and Source—-Basin
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Abstract

The exact resolution of channel initiation points is not so easy because of the dynamic behaviors of
water movement on the hillslope. To this end, Kim, Joocheol and Kim, Jaehan(2007) have represented
the channel network in real world basins for slope-area regimes using DEM. This study is its
sequential content and then proposes the reliabilities of the hypothetical channel networks identified
from DEM, which are assessed based on the geometric characteristics of drainage density and
source-basin. The resulting drainage structures on the natural basin can be found to be depicted
remarkably depending on the hypothetical channel network applied by slop—area threshold criterion. In
addition, it is shown that there is a wonderful geometric similarity between the shapes of
source-basin in a geomorphologically homogeneous region. Area threshold criterion could have
restricted the shape of source-basin, so that it might bring about the incorrect drainage structures.
But the hypothetical channel networks identified from DEM deserves special emphasis on expressing
the space-filling structures nonetheless.
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w=— (2

FR Ao 2 E713= 29 PAe ety
#3te] Shreveol] o3 A linkEFE2 o &
HSmart, 1972).

@ 49 o1 s A AR FFH Aol
277He exterior link® A2lETh

Q@ ¥FAY FFE 5 FREAR 7 Al
277H interior inkZ Aol E T}

@ link®] ¢4 YEhE magnitudes
7193t 99 ATE Aot

3% linkel

]7]A exterior link®] magnitudex 1°] 2 interior link
9] magnitude® AF FHFHAAM e F linkd
magnitude®] Fol "t old] wet $4 A7t pd
Fr9 9] ¢ exterior link®} interior link®] 7= N,, N,
¥ Egs. (3), (@)% Zo] dAsA ZH€rh

N, =pu 3
N,=p—1 4
22 HjFUES} X FEHFSEHE=Z

2o 93] AHA(landscape)°e] AMEE LS
e Wil s DE S Zo] BEy 3 29
ZZ0)2 A HHBras, 1990).
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(DERE og3 2ol Yehd 4 glA €t

Egs. (1), ®& 747 o9 Ayl I ¢ =57
2l Aol g AR 2N TUH f9e) B 54
# ¢l(homogeneous) 4L 7tAjof & Aoz wHod
oomEd B ATAE B (1), ®% 4o
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4 AA PrKTurker et al, 2001).
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AFto] =4& Er} Turker et al.(2001) X]
FA=e ZolE DEME ol&dty Asie W
Fig. 13 Zo] Attt 97]4 pixel W79 SR

= 893k pixel windowsAolA A= sE9de]n

ERIAIN
AR IVAIN
R N\
N N
N N
\ll\
NNE =5
NNE SN

Fig. 1. hilislope flow path distance
(Turker, et al, 2001)
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Fig. 2. exterior link area and source area
(Montgomery and Dietrich, 1989)
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Fig. 3. slope—area scaling regimes

Table 1. main characteristics of channel network

r 2 L r(km) L{km)

topographic map 2 8.810 5.857
area threshold 3 12.378 5.087
slope-area threshold 15 3 13.990 5.087

Fig. 4. distribution of channel pixels
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Fig. 5. channel network(topographic map)
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Fig. 6. channel network(area)

32 XxHFsZol MY

Aol A EHFFH0lE Turker et al.(2001)9]
W (Fig. )& o83ty pixel'd 2 Al#stith Figs. 8

Fig. 7. channel network(slope—area)

Zold g F23 FAELLEA 4, 5832 Eq. 9)
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By ojtl Table 2& o|2HE FAHE XEHHF
Table 2. statistical characteristics of hillslope length
Lyia (k) Linax (km) El(km) | Varlt](km?) G,
topographic map 0.020 2.203 0.523 0.203 0.863
area threshold 0.020 1.336 0.304 0.053 0.756
slope-area threshold 0.020 1.191 0.280 0.047 0.775
. o 500
% .
w 450
N 400
w £ 2 350
e 2 300
5 a
3
)20 - 150.125 g
[T 150.125 - 280.25 a
280.25 - 410.376 2
&7 410.376 - 540.501
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- 670.626 - 800.761
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Il 930.877 - 1061.002
- 1061.002 - 1191.127
[__1No Data
2 2 Kilometers 20 32 66 95 ‘ ‘IUL;GI. 839l 967
) i Local overland distance to channel {m}
Fig. 8. hillslope length to channel Fig. 9. frequency distribution of hillslope
(slope—area) length(slope—area)
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Fig. 10. drainage structure with channel
network of topographic map

Fig. 11. drainage structure with channel
network by area threshold

Fig. 12. drainage structure with channel network
by slope—area threshoid
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Table 3. geometric properties of channel network

a, (km?) 1, (km) a, (km?) 1,(km) a;(km?) 1,(km)
topographic map 0.928 0.778 0.497 1.224 0.954 1.230
area threshold 0.727 0.900 0.277 0.94 0.239 0.535
slope-area threshold 0.379 0.471 0.178 0.702 0.198 0.495
Table 4. shape factors of channel network
Y [24 ke k’L
topographic map 1.869 1.581 1.533 0.630
area threshold 2.629 0.595 0.899 0.833
slope-area threshold 2.131 1.051 1.711 0.807
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A, 2007).
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Table 29 4% A ZAF 4}
Table 3¢] 5&¢] F9fH9] FF54Lolg 0|83}
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Table 5. evaluation of basin shape according to geomorphologic law

F D(km/km?) 1(km) w, (km) F,
FAAT 0.246 1.042 0.480 0.960 0.921
A3 0.327 1.464 0.342 0.683 0.467
AA-A A3 0.327 1.655 0.302 0.604 0.365
Table 6. evaluation of basin shape according to hillslope length
Bl = 1{km) D(km/km?) w, (km) F,
FHA T 0.523 0.956 1.046 1.093
AHZHA 0.304 1.643 0.608 0.370
BA-EA A 0.280 1.780 0.562 0.316
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Table 7. evaluation of basin shape according to geometric properties of source area

1,(km) =, D(km/km?) 1(km) F,
FHAE 1.224 0612 1.499
kel 0.954 0.477 0.910
A AHEA 0.702 0.351 0.492
A% ¢ 1, =1.840a2%"; R?=0.413 (19 B

@
@ "HSAZZE 1, =0.980a)""; R*=0.002 (20)
@ BA-AHEAE

1, =1.8698¢"""; R?=0.869 21
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