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Synopsis

This paper describes automatic data processing systems for analysis of
geomorphologic features of drainage basins and channel networks, using general
purpose computers ‘and the Digital National Land Information released by the
Geological Surveying Institute, the Ministry of Construction. The systems formerly
proposed by the authors are improved and expanded. The method of analysis,
which is called the GM method in this paper, makes it possible to analyze the
geomorphologic features more objectively and automatically than conventional
methods and to show the three-dimensional structure of the basins. The authors
give a general procedure of the analysis and apply it to ten river basins (190 ~ 870
km®) in Japan. Various characteristic values based on the Horton-Strahler stream
number and the link magnitude are obtained and compared. The threshold value
defining the first-order stream is also discussed.
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Fig.1l. Mesh-based stream-line network. (Ohno river)
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Fig. 3. Flow chart of the GM method.
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Fig. 4. Actual stream network based on the topographical map of 1/50000 (a) and
quasi-stream network (b). (Hino river)
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Threshold value=13

Fig. 5. Actual stream network based on the topographical map of 1/50000 (@) and
quasi-stream network (b). (Ado river)
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Nz_ Nz:Number of 2nd order streaas
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SE SE:Mean slope of exterior links

1 ¥ e e e e ...
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03}

L T
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Fig. 6. Relationships between the
threshold values and the top-
ographical characteristic val-
ues. (Sigenobu river)
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Fig. 7. Relationships between the
threshold values and the top-
ographical characteristic val-
ues. (Hino river)
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Tablel. Optimal threshold values to each topographical characteristic value

Drainage basin Al%@;“ageAaz‘”e(i@ N |N.|R,| R.|R.|D.| E.|SE| ST |LE| LI
Yasu River 285 288 |17]17 17 |15] 17 17|17 15|11 |20 17
Hino River 870 876 [17|14] 9| o 9]19]19]13]11]18]16
Katura River 814 811 8| 6| 7/10] o11]10] 5] 5] 9] 7
Sigenobu River 460 462 1511211311 |10|17/18 |12, 91314
Tenjin River 475 191 [22]23]20 |21 2021 21192124 23
Ado River 290 307 [1312]13]12|u]13]13[13] 8|13]10
Ohno River 344 3¢ | 8| 7] 8lw| 7! 7] 7] 7] 8lw0] s
Echi River 192 199 |16]15[13]20]13[16]16]14 | 10] 16| 14
Koza River 357 a4 |1a]10]11 )15 14 1a 17|12 141713
Hiki River 399 w01 (1] 8|18] 6 61313 9| 6]13]13
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Fig. 8. Relationships between the threshold values and the topographical charac-
teristic values. (Yasu river)
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(a) {b-1)
*—OQUTLET

{b-2) (b-3)

(a) Actual stream network based on the topographical map of 1/50000.
(b) Quasi-stream network. (1:Threshold value=10;

2:Threshold value=17;

3:Threshold value=20.)

Fig. 9. Actual stream network based on the topographical map of 1/50000 (@) and
quasi-stream networks (b). (Yasu river)
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Fig. 10. Actual stream network based on the topographical map of 1/50000 (a) and
quasi-stream network (b). (Katura river)
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Fig.11. Vertical section and cumulative drainage area
of the main mesh-based stream-line.
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Fig. 12. Size and direction of the tributaries. ((8) Ohno river (b) Hino river)
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Fig. 15. Mesh-based stream-line networks, (Kawauchidani river)
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Fig. 15. Mesh-based stream-line networks. (Kawauchidani river) (continued)
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