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Influence of soil macropore on hydrodynamic parameters of overland flow
with different rainfall intensities

ZHNAG Xiao-na! FENG Jie’> ZHANG Chao® GAO Yu-fang*
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Abstract Through laboratory experiments performed in two tanks the hydrodynamic parameters of the overland flow of
the tanks with macropores and without macropores were quantitatively analyzed using simulated rainfall with rainfall
intensities of 30 mm/h 60 mm/h and 120 mm/h at a slope gradient of 5°. The results show that the patterns of the
overland flow along the two slopes were laminar flow in all rainfall events and the overland flow along the slope without
macropores was almost tranquil flow except with the rainfall intensity of 30 mm/h when the overland flow was torrential
flow. With the same rainfall intensity the overland flow along the slope with macropores had a lower flow velocity unit
width discharge Froude number and Reynolds number and a higher runoff depth runoff shear stress resistance
coefficient and Manning roughness compared with that along the slope without macropores. For both slopes with the
increase of rainfall intensity the runoff depth unit width discharge flow velocity runoff shear stress and Reynolds
number increased and the resistance coefficient and Manning roughness initially increased and then decreased while the

Froude number initially decreased and then increased.
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Fig. 2 Dynamic variations of hydrodynamic parameters of overland flow
according to change of rainfall duration
2
Table 2 Influence of soil macropore on hydrodynamic parameters
/ /%

mm h~! Jdy S Jd, Jd. S Sk Jdr Jd,
30 27.2200 11.9978 18.4698 11.9978 18.4698 31.0623 118.604 1 48.3880
60 23.8660 10.5814 16.3593 10.5814 16.3593 27.0468 82.7805 38.2365
120 20.4210 9.6536 12.8820 9.6536 12.8825 23.8967 74.3519 33.9142
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