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Recognition method for scale-free area of Chishui River plane morphology and fractal characteristics
LIU Yixuan"?,ZHANG Jing* ,ZHAO Jinyong® , HAN Huiling' , YU Zicheng®
(1. College of Urban and Rural Construction , Hebei Agricultural University , Baoding,071001,China;
2. China Institute of Water Resources and H ydropower Research , Beijing 100038, China)
Abstract: Taking 86 groups of curved river sections selected from the mainstream of the Chishui River as the research object, the
information dimension of the length of the waterline and the information dimension of the riverbed water landform area are cal-
culated based on the grid covering method. By summarizing the variation law of fractal dimension "rough calculation value",a
method of scale-free interval identification is obtained,and the plane morphological and geomorphic characteristics of the select-
ed curved river section are analyzed. The results show that: The "instability" phenomenon of the rough calculation value can be
used as the criterion to effectively identify the scale-free interval of the fractal body,and [10,40] is the scale-free area of the in-
formation dimension calculation;the information dimension range of the water edge line of the measured curved river section is
[0.915 7,1. 042 1] with an average value of 0. 997 9, the landform area information dimension range is [ 1. 301 3,1. 923 0]
with an average value of 1. 676 0, and the tortuosity value range is [ 1. 025 9, 2. 651 2], the average value is 1. 271 2, respec-
tively; in the middle and lower reaches of the Chishui River, the correlation coefficients of the waterfront information dimension
and the tortuosity are 0. 469 and 0. 644 respectively, both of which are significantly correlated, and the degree of correlation is
gradually strengthened. The correlation between the information dimension of the landform area and the information dimension

of the waterfront line and the curvature rate is weak and has a negative correlation with the information dimension of the water-
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Tab. 1 Distribution of the curved section of the

main stream of the Chishui River
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Fig. 1 Location map of the curved section of the mainstream of the Chishui River
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Fig. 2 Satellite map of a typical curved section (81)
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Tab. 3 Statistical table of rough calculation dimension of typical curved river reach(82)
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F5 r Inr
I, D I, D’
1 10 2. 302 585 6. 542 930 0. 965 928 7.376 890 1. 954 940
2 15 2.708 050 6. 151 280 1. 047 615 6. 584 230 1. 933 037
3 20 2.995 732 5. 849 900 0.914 479 6.028 130 1. 913 611
4 25 3. 218 876 5. 645 840 1. 098 992 5.601 120 1. 919 685
5 30 3.401 197 5. 445 470 0.903 013 5.251 120 1. 901 840
6 35 3. 555 348 5. 306 270 1. 062 222 4. 957 950 1. 815 528
7 40 3. 688 879 5. 164 430 1. 146 260 4. 715 520 1. 986 958
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13 70 4. 248 495 4. 612 250 0. 723 553 3. 697 530 1. 942 809
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19 100 4. 605 170 4. 226 780 — 3.061 030 —
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Tab. 4 Correlation analysis of bending rate and fractal dimension
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Tab. 5 Calculated data of the waterline of the curved river section (74)
r I, Al
10 6. 37 0.18
12 6. 19 0. 16
14 6. 04 0.19
17 5. 84 0.21
21 5.63 0.18
25 5.45 0.18
30 5.28 0.19
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Tab. 6 Geomorphological area measurement

data of curved river reach(6)

r I, Al
10 2. 81 0.33
12 2. 48 0.31
14 2.17 0.16
17 2.00 0.19
21 1.81 0.57
25 1.24 —0.04
30 1.28 0. 54
36 0. 74 0. 74
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