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Abstract: Since the Cenozoic era,the Tibetan Plateau has risen rapidly under the influence of intense
collisions and convergence between the Indian Plate and the Eurasian Plate. Its tectonic deformation
has continued to expand and extrude to the northeast to create a unique tectonic geomorphological

pattern of the Qingshuihe River Basin and surrounding areas. Research on the tectonic geomorphology
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of the Qingshuihe River Basin can reveal the mechanism of deformation and geomorphological
evolution of the northeastern margin of the Tibetan Plateau since the late Cenozoic. In this study, we
used DEM (digital elevation model) data at a resolution of 30 m with ArcGIS 10. 2 software to extract
the geomorphic parameters of the Qingshuihe River Basin. We accurately calculated the four
geomorphologic indices of the stream length-gradient index (SL), Hack profile, hypsometric integral
(HI) ,and the asymmetry factor (AF) and elongation ratio (Re) of the drainage basin to obtain its
quantitative geomorphic characteristics. Following this, we obtained the index of relative active
tectonics (Iat) of each sub-basin by combining these four parameters, and analyzed the degree of
relative tectonic activity in the study area. The following conclusions were obtained: (1) The
distribution of SL. values in the study area ranged from 70. 1 to 353. 9, indicating that there were
regional differences in structural activity,and large deformations were observed throughout the basin.
(2)Under the influence of the Haiyuan fault zone and Xiangshan-Tianjingshan fault zone,the average
values of the HI and AF indices in the west bank of the basin were higher than those in its east bank,
while the average value of Re was lower than that in the east bank. This suggests that tectonic activity
in the west bank was more intense than in the east bank. (3) The index of relative active tectonics
(Iat) of the study area was of the first and second orders,80% of which was distributed in the west
bank. This indicates that tectonic activity was strong in the entire basin,and gradually increased from
east to west. Furthermore, we used the relevant geological data to comprehensively assess tectonic
activity in the basin,and used it to analyze the development of the river and tectonic movement.

Key words: northeastern margin of Qinghai-Tibet Plateau;Cenozoic; DEM;tectonic landforms;relative
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2
Fig.2 Map of the geology and fault distribution of the study area

ASTGTM DEM
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1
Table 1 Geomorphological parameters of each sub-basin
/km ¢ )/m ( )/m /m /km® /()
S1 39. 057 2006 1536 470 502. 583 4.33
S2 19. 735 1923 1507 416 50. 626 7.59
S3 68. 821 2124 1461 663 1116. 274 3. 47
S4 57.858 2244 1458 786 770.831 4. 89
S5 18. 665 1648 1422 226 69. 211 4. 36
S6 116. 330 2189 1332 857 3108. 066 2.65
S7 22.358 1453 1316 137 141. 044 2.21
S8 81.202 2001 1280 721 1111.073 3.20
S9 34.173 1565 1283 282 130. 641 2.97
S10 70.508 1943 1264 679 592.100 3.48
S11 30. 653 1662 1267 395 136. 352 4. 64
S12 19.194 1771 1251 520 60. 466 9. 80
S13 45.072 1794 1189 605 292.938 4.83
S14 25.424 1592 1268 324 175. 324 4.59
S15 17.786 1610 1278 332 67.492 6.72
S16 29.007 1635 1303 332 200. 550 4.12
S17 24.439 1599 1323 276 164. 756 4,07
S18 24.687 1668 1328 340 214.125 4.96
S19 96. 865 1807 1392 415 1868. 228 1.54
S20 52.309 1798 1423 375 946. 157 2.58
S21 27.163 1830 1489 341 162. 140 4.52
S22 21. 841 1745 1543 202 204, 875 3.33
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