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Summary

The basic purpose of this study was to develop the method for analyzing the stream
network structure of basin geometry and to clarify the relation between quantitative pro-
perties of basin geomorphology and the hydrological characteristics of runoff phenomenon

in an actual river basin.

As a part of the study on such a theoretical procedure in quantitative geomorphology,
this paper discussed on the various stream classification methods suggested in the past
and the distribution characteristics of ordered stream numbers.

Then, the numerical calculation based on the concept of stream order was carried
out by the statistical theory of stream network systems, which was found on the basic
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postulate that natural stream network systems in the absence of strong geologic controls
are very nearly topologically random. ‘

As the ordering method of stream network systems, Strahler and N, ordering systems
were applied.

The main results were as follows: 1) Topologically distinct channel networks were
evaluated in too extreame numbers comparing with ones based on the ambilateral classifi- -
cation. 2) Strahler and N, ordering systems were the practical method of stream classifi-
cation for evaluation in the macro scale of river basin geometry. 3) The frequency dis-
tributions of Strahler and N, stream numbers drawn from an infinite topologically ran-
dom stream network systems with respect to each order were approximately given by the
normal probability density function. And the standard deviation of stream numbers in-
creased rapidly at the rate of exponential function. 4) The mean stream number and the
standard deviation of stream numbers were evaluated in relation to the numbers of first -
-order streams in random topology stream network systems. 5) The geomorphologic index
for orderd stream numbers in an actual river basin was defined and the measuring exam-
ples in river basins were shown.
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 RE2 RRPEHREER N, SEEREE s (Vi FR)
SNy FROD u=2 DIEZ Strahler FRD u=2 OELFAETH 2

N u=3 u=4 u=5 u=6 u=7 u=38 u=9 u=10
| —= _ _ _ _ _ — -

Na s Ny s Ny s Nu s Ny s N, s Na s Ny

5

10, 1.22| 0.41

15| 1.67 | 0.58

200 2.14| 0.69| 1.14| 0.35

25| 2.62| 0.79| 1.33| 0.48

30 3.11 |, 0.87 1.54 0.55

35 3.59 0.94 1.75 0.61 1.04 0.19

40| 4.08 1.01 1.96 0.66 1.11 0.32

45 4,57 1.07 2.18 0.71 1.20 0.40

s0| 5.05| 1.13| 2.39| 0.75| 1.29| 0.46

55 5.54 1.19 2.61 0.79 1.39 0.50

60 6.03 1.24 2.83 0.83 1.48 0.53

65| 6.51| 1.30| 3.04| 0.86| 1.58| 0.56| 1.01| 0.07

70 7.00 1.35 3.26 0.90 1.68 0.59 1.03 0.17

75 7.49 1.39 3.48 0.93 1.78 0.62 1.06 0.24

go| 7.98| 1.44| 3.70| 0.96| 1.88| 0.64| 1.10| 0.30

85| 8.47| 1.49| 3.92| 0.99| 1.99| 0.67| 1.14| 0.35

00| 8.95| 1.53| 4.13| 1.02| 2.09| 0.69| 1.18| 0.39

95 9.44 1.57 4.35 1.05 2.19 0.71 1.23 0.42

1000 9.93| 1.61| 4.57| 1.08| 2.20| 0.73| 1.27| 0.45

110{ 10.91| 1.69| 5.00| 1.13| 2.50| 0.77| 1.36| 0.49

120 11.88 | 1.77 | 5.45| 1.19| 2.70| 0.81| 1.46| 0.52

130| 12.86 | 1.8¢| 5.88| 1.24| 2.91| 0.8 | 1.55| 0.55( 1.00| 0.06

140| 13.83| 1.91| 6.32| 1.28| 3.12| 0.88| 1.65| 0.58| 1.03| 0.16

150, 14.81| 1.98| 6.76| 1.33| 3.33| 0.91| 1.75| o0.61| 1.06| 0.23

160 15.79 | 2.05| 7.20| 1.37| 3.53| 0.94| 1.85| 0.63| 1.09| 0.29

170, 16,76 2.11 7.64 1.42 3.74 0.97 1.95 0.66 1,13 0.34

180 17.74 2.17 8.08 1.46 3.95 1.00 2.05 0.68 1.18 0.38

190, 18.72 2.23 8.51 1.50 4.16 1.03 2.15 0.70 1.22 |- 0,41

2000 19.69 | 2.20| 8.95| 1.54| 4.36| 1.05| 2.25| 0.72| 1.26| 0.4

220 21.64| 2.40| 9.83| 1.61| 4.78| 1.11| 2.45| 0.76| 1.35| 0.48

240 23.60 | 2.51| 10.71| 1.69| 5.20| 1.16| 2.65| 0.80| 1.45| 0.52

260 25.55 2.62 11.58 1.76 5.61 1.21 2.85 0.83 1.54 0.55 1.00 0.05

280 27.50 | 2.72| 12.46| 1.82| 6.03| 1.25| 3.05| 0.86| 1.64| 0.58| 1.02| 0.15

300] 29.46 | 2.81 | 13.3¢| 1.89| 6.45| 1.30| 3.25| 0.90| 1.73| 0.60| 1.06| 0.23

320 31.41| 2.91| 14,22| 1.95| 6.86| 1.3¢| 3.46| 0.93| 1,83 0.63| 1.09| 0.29

340 33.36 3.00 15.09 2.01 7.28 1.38 3.66 0.96 1.93 0.65 1.13 0.34

360| 35.31( 3.09| 15.97| 2.07| 7.70| 1.42| 3.8 | 0.99| 2.03| 0.67| 1.17| 0.38

380 37.27 3.17 16.85 2.13 8.11 1.46 4.06 1.01 2.12 0.70 1.21 0.41

400| 39.22| 3.26| 17.72| 2.18| 8.53| 1.50| 4.27| 1.04| 2.22| o0.72| 1.26| 0.44

420| 41.17 | 3.34| 18.60 | 2.24| 8.95| 1.54| 4.47| 1.07| 2.32| 0.74| 1.30| 0.46

440| 43.12 3.42 19.48 2.29 9.36 1.58 4.67 1.09 2.42 0.75 1.35 0.48

460| 45.08 | 3.50 | 20.36 | 2.3¢| 9.78| 1.61| 4.88| 1.12| 252 0.77]| 1.39| 0.50

480| 47.03| 3.58 | 21.23| 2.39| 10.20| 1.65| 5.08| 1.14| 2.62| 0.79| 1.44| 0.52

500/ 48.98 | 3.65| 22.11 | 2.44 | 10.62| 1.68| 5.28| 1.17| 2.72| 0.81| 1.49| 0.53

550, 53.86 | 3.84 | 24.31| 2.57| 11.66| 1.77| 5.79| 1.23| 2.97| 0.85| 1.61| 0.57| 1.02| 0.13

600| 58.75 | 4.02 | 26.50 | 2.68| 12.70 | 1.84| 6.30| 1.28| 3.22| 0.89| 1.73| 0.60| 1.05| 0.23

650, 63.63 4,19 28.69 2.79 13.75 1,92 6.81 1.34 3.47 0.93 1.85 0.63 1.10 0.30

700| 68.51 | 4.36 | 30.89 | 2.90| 14.79| 1.99| 7.32| 1.39| 3.72| 0.97| 1.97| 0.66| 1.15| 0.36

750, 73.39 | 4.52 | 33.08| 3.00| 15.83| 2.06 | 7.82| 1.44| 3.97| 1.00| 2.09| 0.69| 1.20| 0.40

800 78.27 | 4.68 | 35.27 | 3.10| 16.87 | 2.13| 8.33| 1.49| 4.22| 1.04| 2.21| 0.71| 1.26| 0.44

850| 83.15 | 4.84 | 37.47 | 3.20| 17.92| 2.20| 8.84| 1.53| 4.47| 1.07| 2.34| 0.74| 1.31| 0.47

900 88.03 | 4.99 | 39.66 | 3.30 | 18.96 | 2.26| 9.35| 1.58| 4.72| 1.10| 2.46| 0.76| 1.37 | 0.49

950 92.92 5.14 41,85 3.39 20.00 2.33 9.86 1.62 4.97 1.13 2.58 0.78 1.43 0.51

1000 97.80 | 5.29 | 44.05 | 3.48 | 21.05| 2.39| 10.37 | 1.66| 5.22| 1.16| 2.71| 0.81| 1.48| 0.53

1050 102.68 | 5.44 | 46,24 | 3.57 | 22.09| 2.45| 10.88| 1,70 | 5.47| 1.19| 2.83| 0.83| 1.54| 0.55| 1.00| 0.06
1100{ 107.56 | 5.59 | 48.43 | 3.65| 23.13| 2.51| 11.39| 1.75| 5.73| 1.22| 2.95| 0.85| 1.60| 0.57| 1.02| 0.13
1150f 112.44 5.74 50.63 3.74 24,18 2.56 11.90 1.79 5.98 1.25 3.08 0.87 1.66 0.59 1.03 0.18
1200{ 117.32 | 5.88 | 52.82 | 3.82| 25.22| =2.62| 12.41| 1.82| 6.23| 1.28| 3.20| 0.89| 1.72| 0.60| 1.05| 0.23
1250{ 122.20 | 6.03 | 55.01 | 3.91| 26.26| 2.68| 12,91 | 1.86| 6.48| 1.30| 3.33| 0.91| 1.78| o0.62| 1.08| 0.2
1300| 127.08 | 6.17 | 57.21 | 3.99| 27.31| 2.73| 13.42| 1.90| 6.73| 1.33| 3.45| 0.93| 1.84| 0.63| 1.10| 0.30
1350 131,96 | 6.32 | 59.40 | 4,07 | 28.35| 2.78| 13.93| 1.94| 6.98| 1.35| 3.57| 0.95| 1.90| 0.65| 1.12| 0.33
1400| 136,84 | 6.46 | 61.59 | 4.15| 29.39 | 2.83| 14,44 | 1,97| 7.23| 1.38| 3.70| 0.96| 1.96| 0.66| 1.15| 0.35
1450 141,72 | 6.60 | 63.79 | 4.22 | 30.44 | 2.89| 14.95| 2.01| 7.48| 1.40| 3.82| 0.98| =2.02| o0.67| 1.17| 0.38
1500| 146.60 | 6.75 | 65.98 | 4.30 | 31.48 | 2.94| 15.46 | 2.04| 7.74| 1.43| 3.95| 1.00| 2.08| 0.69| 1.20| 0.40
1550| 151.48 | 6.89 | 68.17 | 4.38| 32,52 | 2,99 | 15,97 | =2:08| 7.99| 1.45| 4.07| 1.02| 2.15| 0.70| 1.23| 0.42
1600 156.36 | 7.03 | 70.37 | 4.45| 33,57 | 3.03| 16.48 | 2.11| 8.24| 1.48| 4.20| 1.03| =2.21| 0.71| 1.25| 0.44
1650| 161.24 7.17 72,56 4,52 34.61 3.08 16.99 2.14 8.49 1.50 4,32 1.05 2,27 0.73 1.28 0.45
1700| 166.12 7.32 74.75 4,60 35.65 3.13 17.50 2,18 8.74 1.52 4.45 1.07 2,33 0.74 1.31 0.46
1750 171,00 | 7.46 | 76,95 | 4.67 | 36.70 | 3.18| 18.00 | =2.21| 8.99| 1.55| 4.57| 1.08| 2.39| 0.75| 1.3¢| 0.48
1800| 175.88 | 7.61 | 79.14 | 4.74| 37.74| 3.22| 18,51 | 2.24| 9.24| 1.57| 4.70| 1.10| 2.45| 0.76| 1.37| 0.49
1850| 180.76 | 7.75 | 81.33 | 4.81 | 38.78 | 3.27| 19.02| =2.27| 9.50| 1.59| 4.82| 1.11| 2.51| 0.77| 1.39| 0.50
1900| 185.64 | 7.90 | 83.53 | 4.89| 39.83| 3.32| 19.53| 2.30| 9.75| 1.61| 4.95| 1.13| 2.58| 0.78| 1.42| 0.51
1950 190.52 | 8.04 | 85.72 | 4.96 | 40.87 | 3.36 | 20.04 | 2.33| 10.00 | 1.63| 5.07| 1.14| 2.64| 0.79| 1.45| 0.52
2000] 195.40 8.19 87.91 5.03 41,91 3.41 20.55 2.36'| 10.25 1.65 5.19 1.16 2.70 0.81 1.48 0.53



