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Mathematical Functions Fitting to the Longitudinal Profiles of
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Abstract; Longitudinal profiles of the gullies in different tectonic settings and different evolutionary sta-
ges show different morphological forms which can be fitted ordinarily by such mathematical functions as
linear function, exponential function, logarithmic function and power function. These forms reflect the re-
sponse of the gullies to the factors such as the time, the climate, the bedrock of the riverbed and the tec-
tonic movement. Based on DEM data, 64 gullies across the Huoshan piedmont fault are extracted and
their profiles are fitted by four types of mathematical functions above. The best-fitting mathematical func-
tion for each gully is selected and the responding characteristics of the gullies to the tectonic movement of
the fault are analyzed. The result shows that the gullies are in their infancy which is exhibited by their
linear forms or the exponential forms with very small concavity. This is due to the response of the gullies

to the constant normal-fault movement of the Huoshan piedmont fault since Pliocene, especially the
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strong activities with short interval in Holocene.

Key words: longitudinal profiles of the gullies; mathematical fitting functions; DEM data; the Huoshan

piedmont fault; responses to the tectonic movement
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Fig. 1 Schematic map of tectonics and landforms

of the Huoshan Mts. Piedmont Fault
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Fig. 2 The shape of four types of mathematical functions

fitting to the longitudinal profile of a river
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Tablel ~ The basic information of the 64 gullies and the coefficients of determination of the

mathematical functions fitting to the longitudinal profiles

LUFEA K DR TGE FTGE 2R SRR xR e R AR

T Jkm KRE/m mEAm (R (R (B (R) b ¢

R1 0. 304 1. 034 1. 18 0. 406 0.95 0. 983 0. 823 0.522 0. 000 242 1 356.9
R2 1. 083 1. 051 2.13 0. 428 0. 954 0. 983 * 0. 805 0.572 0. 000 148 1392.8
R3 0.967 1. 063 2.20 0.530 0.971 0. 979 = 0.871 0. 544 0. 000 169 1515.8
R4 13.793 0.952 9.20 0. 647 0. 996 = 0.923 0.728 0. 401 0.076 8 1 604.6
RS 0.287 1078 111 0.425 0.975 0972 0.863  0.528  0.000291 1454 4
R6 0.133 1. 060 0.90 0. 321 0. 960 0. 976 * 0. 876 0.525 0. 000 296 1 330. 8
R7 2267 1067  3.48  0.706 0.977% 0.891  0.688  0.331 0.189  1779.4
RS 0.844 1151 158 0.481 0.989% 0.960 0.818  0.510 0.303  1614.5
R9 1.232 1. 104 3.22 0. 669 0. 996 = 0.932 0.763 0. 441 0.209 1752.8
RIO 2,964  1.093 424  0.733 0.91% 0.918 0.735  0.367 0.166  1804.5
R11 1. 159 0. 874 4. 64 0. 652 0. 940 0. 987 = 0. 882 0.533 0. 000 120 1 440.7
R12 1.931 0. 878 4.17 0.538 0.920 0.993 0. 812 0. 554 0. 000 101 1293.1
R13 1. 124 1.174 2.46 0. 623 0.954 0. 986 * 0. 885 0.537 0. 000 165 1712.5
R14 1. 238 1.170 2.12 0. 362 0.997 = 0.958 0. 809 0. 475 0. 167 1501.9
RIS 0.221 L1132 116  0.349 0.990% 0.941  0.809  0.472 0.292  1454.3
R16 6. 126 1.073 4.26 0. 567 0.994 = 0. 956 0. 810 0. 445 0.123 1590.0
RI7  0.602  L042 214  0.433 0949 0.987« 0.898  0.582  0.000 162 1400.6
RIS 0.19 1058 121 0.235 0985 0.969+ 0.849  0.533  0.000 194 1 268.4
R19 0. 333 1. 086 1.01 0. 250 0.934 0. 968 * 0. 836 0. 606 0. 000 164 1264.9
R0 2,922 1021 450  0.828 0.996% 0.94  0.789  0.400 0.167 17744
R21 4. 596 1. 120 5.50 0. 742 0.993 = 0. 940 0.789 0. 478 0. 130 1 805.5
R22 0. 803 1. 165 2.10 0. 428 0.962 0. 985 * 0.873 0. 540 0. 000 149 1535.6
R23 0.216 1.117 0.75 0. 164 0. 899 0. 988 = 0. 835 0.559 0. 000 167 1 240.2
R24 4. 173 1. 169 5.01 0. 682 0.992 = 0.961 0. 818 0. 462 0. 131 1761.0
RS 2.816 1193 512 0.64 0.979% 0978  0.859  0.531 0.12 17385
R26 1. 480 0. 998 3.58 0. 452 0.950 0. 981 = 0. 804 0.502 0.000 084 2 1351.5
R 1294  0.955 549  0.601  0.945 0.991« 0.894  0.557 0.0000922 1456.2
RS 0.326  0.955  3.47  0.421 0902 0.988+ 0.846  0.582  0.0000812 1244.0
R29 3. 684 0. 955 7.95 0.907 0.949 0. 987 = 0. 876 0. 549 0.000 0857 1738.7
R30 2,189 0.955 3.0l  0.660  0.929 0.993+ 0.803  0.569  0.000 0818 1495.8
R31 0.323 0.955 5.50 0.524 0. 885 0. 962 * 0. 842 0.574 0.000 0598 1317.8
R32 15.902 0. 955 13.73 0. 848 0. 990 = 0.937 0.743 0. 469 0.063 5 1 806.9
R33 0. 199 1. 076 0.70 0. 226 0. 980 0. 963 0. 811 0.552 0. 000 256 1396.5
R34 0. 364 1. 109 1.51 0. 435 0.972 0.972 = 0. 866 0.532 0. 000 209 1 486.9
R35 1194 1186 251 0.398 0.99%4% 0951  0.814  0.472 0.152  1552.6
R36 0. 598 1. 057 1. 82 0. 361 0.973 0.972 = 0. 856 0.523 0. 000 160 1375.7
R37  0.953  L114 220 0.250 0.99% 0952  0.787  0.460 0.111  1353.6
R3S 3.097 1122 2,98  0.342 0.9 0.959  0.795  0.595 0.108  1448.5
R3O  0.097 1120 0.65  0.163  0.944 0.986+ 0.893  0.544  0.000211 1261.0
RAO 4373 L1060 450  0.584 0.985% 0.963  0.797  0.461 0.129  1637.4
R41 3.710 1. 027 5.20 0.615 0. 998 = 0.932 0. 745 0. 432 0.112 1637.4
R42 0. 332 1. 002 1. 00 0. 140 0. 982 = 0.936 0. 816 0. 496 0. 145 1130.7
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R43 0.117 1.015 0.60 0. 150 0.974 0.976 = 0. 867 0. 475 0. 000 225 1145.0
R44 5. 657 0. 995 2.46 0.483 0. 990 = 0.913 0.716 0. 420 0.093 9 1496.4
R45 0. 127 0. 968 0.70 0. 156 0.991 = 0. 966 0. 829 0.439 0.223 1116.2
R46 0. 287 0. 956 1. 10 0. 240 0. 945 0. 989 = 0. 830 0. 604 0. 000 177 1143.6
R47 0. 648 0.937 1. 80 0. 363 0. 955 0. 989 = 0. 893 0. 581 0. 000 169 1242.5
R48 1. 056 0. 885 2.52 0. 402 0.972 0.973 = 0. 849 0. 551 0. 000 145 1240.8
R49 0.537 0.879 2.01 0. 321 0. 983 = 0. 954 0. 828 0.492 0. 164 1168.4
R50 0. 665 0. 844 1.65 0. 349 0.979 = 0. 964 0. 847 0. 508 0.205 1153.0
R51 0. 357 0. 786 0.78 0. 338 0.964  0.981 0. 875 0. 567 0. 000 191 1078.2
R52 3.333 0.785 4.21 0.440  0.995 = 0.919 0.739 0.433 0. 109 1231.0
R53 3. 081 0.771 4. 60 0. 496 0. 982 = 0. 899 0.720 0. 361 0.102 1252.7
R54 0. 256 0.741 1.28 0. 207 0. 980 0.973 * 0. 865 0. 557 0. 000 175 918.4
R55 1. 395 0.725 2.40 0. 358 0. 980 = 0.970 0. 825 0.510 0. 153 1061.6
R56 0. 644 0. 655 1. 80 0. 327 0. 969 0.979 = 0. 868 0. 549 0. 000 213 947.9
R57 4.937 0. 604 5.50 0.370 0. 986 = 0. 968 0. 830 0.515 0.065 5 935.8
R58 18. 266 0. 593 14. 95 0. 407 0. 990 = 0.971 0. 831 0.522 0.026 0 902. 8
R59 3.635 0.578 4.95 0.150 0.977 = 0. 956 0. 815 0. 555 0.033 1 927.3
R60 1. 640 0.553 2.20 0. 090 0. 941 0.984 = 0. 868 0. 538 0. 000 059 5 630.5
R61 12.758 0.539 8.90 0.203 0.991 = 0. 961 0. 807 0. 486 0.019 3 700. 1
R62 0.299 0.543 2.40 0.117 0.918 0.973 * 0. 808 0.569 0.000 067 6  626.7
R63 0. 664 0. 531 2.00 0.113 0.922 0. 988 = 0. 817 0. 684 0. 000 080 8 619. 1
R64 1.578 0.523 1.90 0. 097 0.964  0.965 0. 860 0. 560 0.000 067 8 598.8
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Fig. 3 The longitudinal profiles of the gullies across the Huoshan piedmont fault and their

best-fitting mathematical functions (the typical ones)
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Fig. 4 The responses of the rivers with different erosion rate to the same tectonic

uplift rate (modified from Merritts and Vincent, 1989)
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