DOI: 10.3741/JKWRA.2009.42.9.691

BEEAKBERRE @
FA2%E YL - 20094 9H

pp. 691~ 702

Hack?| B=]n} El~TMHO| J[5It%] S&

Hack’s Law and the Geometric Properties of Catchment Plan—-form
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Abstract

This study makes a systematic approach to Hack's law considering self-affinity and self-similarity
of natural basins as well as the elongation of corresponding catchment-plan forms. Catchment-plan
forms extracted from DEM appear to be the population come from the interactions of 2 hypotheses on
Hack’'s law. It is judged that the elongation measures based on inertia moments are more intuitive
than the ones based on main channel lengths. The exponent of Hack’s law, h, seems to be similar to
the result of Gray’s study (1961). However Hurst exponent, H, being 0.96 imply that catchment-plan
forms considered in this study have isotropic increasing properties with scale. From this point of view
it is inferred that the shapes of the basins in this study would be more affected from self-similarity

of main channel lengths than self-affinity of catchment-plan forms.
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b. Jangpyeong

a. Imokjeong

10

d. Sanganmi

c. Baegokpo

f. Bangnim

e. Habanjeong

Fig. 7. Pyungchang Watershed
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a. Sanseong b. Ipyeong

c. Tanbu d. Gidae

e. Sangye

Fig. 8. Bocheong Watershed
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a. Donggok b. Goro

e. Hyoryeong f. Museong

Fig. 9. Wicheon Watershed

698 BEKEREEHNE



20 EamEle] ST A A9l 4% Fig, 10 and 11014 2 4 shsol oe)
$ol0] ke kS UEhlE i Faje] A Sua
Table 1> ¥ A9 tiFE5o] gk FoHA AS RS 2 PSS Fig 12824HE s 5 9t
A, 2R L, 99 A4 L, 18a Eq. (D, 2) Zug= Al S Fig 7~90)A] A|Zbdoz shols
and (4)°l &I AF%E F, E, RS 7t T8 AFER = HAeEd e A9 AgE5Adol Fig 1200
e e glelth. A7IA ] A L= s nket TAE AEL AEEAY e Aow ANHES
2ol HAAAS) BT Alole] AGAAANE ojulale ol 8% AW AT RIF FEAZS Jiew
Aoz B Ao Arc Viewet CADE o]-&&}o] 3 AAE Fopdl vste] ®Bo F#Ael AyE & 5
28kt Figs. 10~12&5 #99#(&e )0l w A Aow AdHr} o]£RE Hackoly Grayd #
2 Aoy Agwe] WslE A7 BAE B ACE §  suw @abd gg 24e AE Bl £ pol
RAFS e s & F, Be vl FARE AT FEHAQ =g ke & BloR FEEY FF B
HAFAR YA ES 7|V R 3 p+= olEd= A o we Al A4S T $5AT7F a9 Jlow
olgh A3s YetilS B ¢ vk Solg Alge R A AtE T
Table 1. Geomorphological Factors of 17 Catchment Plan-Forms
Control Point A(km?) L(km) L, (km) F E R,
Imokjoeng 55.8 16.66 12.65 0.201 0.506 0.213
Jangpyeong 105.14 25.42 17.70 0.163 0.455 0.229
Baegokpo 143.84 25.54 15.68 0.220 0.530 0.783
Pyungchang B
Sanganmi 393.73 49.75 29.61 0.159 0.450 0.562
Habanjeong 85.56 1857 15.86 0.248 0.562 0.326
Bangnim 527.9 57.45 34.21 0.160 0.451 0.444
Sanseong 49.1 16.44 8.60 0.182 0.481 0.227
Ipyeong 76.3 20.39 10.27 0.183 0.483 0.300
Bocheong Tanbu 77.51 21.06 12.54 0.175 0.472 0.406
Gidae 345.14 36.69 22.08 0.263 0.579 0.408
Sangye 485.21 55.77 28.33 0.156 0.446 0.980
Donggok 33.39 9.04 7.02 0.408 0.721 0.664
Goro 109.04 20.48 14.13 0.260 0.575 0.659
. Miseong 171.64 33.03 20.44 0.157 0.448 0.504
Wicheon
Byeongcheon 302.95 43.03 23.38 0.164 0.456 0.378
Hyoryeong 150.38 23.13 18.36 0.281 0.598 0.607
Museong 472.58 46.07 30.22 0.223 0.532 0.528
i 06 E\M - .o " .
02 F . L . = o ’A s 02
5 P - am s - a5 8 o s w - e

Fig. 10. Form Factors with Drainage Area
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Fig. 11. Basin Elongations with Drainage Area
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Fig. 12. Elongation Ratios by Inertia Moment
with Drainage Area
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100 1000
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Fig. 13. Hack’'s Law of Study Areas
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Fig. 14. Self-Similarity of Study Areas
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Diameter(k
3

100 1000

Drainage Area(kn?)

Fig. 15. Self-Affinity of Study Areas
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