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Variations in discharge processes and runoff components between small
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Abstract; The differences in the underlying surface conditions and the structure of aquifers in karst watersheds
and non-karst watersheds in southern China lead to different runoff generation, which results in different
development and utilization values of runoff components in different water discharge processes. In order to
understand the runoff generation of karst watersheds and explore the water resources evaluation methods in
karst watersheds, 31 flooding events in the Miaogou karst watershed and the Gaojiaping non-karst watershed in
western Hubei Province were analyzed to propose two standard recession equations. This paper compares the
standard attenuation equations of two watersheds, the discharge process of typical rainfalls, and the differences
in runoff components under different flood peak flows. The results show that the water discharge process in the

karst watershed is faster than that in the non-karst watershed, and its attenuation coefficient is 40% larger than
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that of the non-karst watershed. The base flow in the two watersheds is derived from the fissure medium that is

the main groundwater storage space, but the proportion of the space occupied by the fracture media in the non-

karst watershed is 8. 8% greater than that of the karst watershed. With the increasing flood peaks, the

proportions of surface runoff increase logarithmically, while the proportion of subsurface runoff decreases

logarithmically. The runoff component of the karst watershed is more sensitive to the peak flow than that of the

non-karst watershed, and its surface runoff ratio ranges from 4% to 40% , while the non-karst basin is always

less than 10% . This paper quantitatively evaluates the water-conducting and water-storing functions of

pipelines and fractured media in the watersheds, and the research results are beneficial for explorations in

further describing runoff generation in karst watersheds. The results can provide a basis for water resources

evaluation and improvement of hydrological models in karst mountainous areas.

Keywords: karst watershed ; non-karst watershed ; flow recession; discharges process; runoff component
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Table 1 Results of recession analyses in the small watersheds

T WERTARY  BERIBIRG/ (U R T R HH I RV

Finm mm h Q/(m*s7h) T/h @ /h o T/h o T/h
i V) 2 T L 3

2013-08-30 8.1 11 2.71 0. 0760 26 0.0133 91 0. 0036 =216

2014-04-21 25.0 25 9.71 0. 0760 31 0.0113 95 0. 0044 196 0. 0006 >132

2014-07-12 55.9 29 19. 86 0. 1008 36 0.0149 86 0. 0053 > 150

2014-07-23 3.8 11 1.28 0.0972 19 0.0104 100 0.0043 >162

2014-08-12 66. 5 54 12. 65 0.0748 36 0.0154 94 0. 0050 > 127

2014-09-02 169.7 66 51.75 0. 0535 53 0.0219 75 0. 0041 195 0. 0005 >67

2014-10-26 44.4 24 18.08 0.0775 36 0.0131 97 0. 0038 >122

2015-04-17 7.5 10 3.35 0. 0401 36 0. 0085 88 0. 0045 >136

2015-05-13 13.1 14 9.31 0.0751 26 0.0162 90 0. 0020 >70

2015-06-29 56.6 31 14.93 0. 0709 25 0. 0094 109 0. 0051 > 150

2015-07-20 16.6 16 12.43 0. 0537 47 0. 0074 115 0. 0026 260 0. 0008 >220
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2014-08-12 70.6 43 11.21 0. 0444 27 0. 0095 93 0. 0065 =128

2014-09-02 166. 1 47 41.39 0.0615 32 0.0150 70 0. 0050 > 84

2014-09-18 25.0 28 4.89 0.0195 27 0. 0094 98 0. 0024 > 87
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Fig. 2 Standard recession curves of the typical small watersheds
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Table 2 Comparision of variations in runoff components of the typical flow recessions
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Table 3 Results of runoff components under different flood peaks
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Fig. 3 Relationship between runoff components and flood peaks
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