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Study on soil preferential flow in the dark coniferous forest of Gongga Mountain
based on the kinetic wave model with dispersion wave KDW preferential flow

model
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Abstract Based on the law of soil water movement in the unsaturated zone the study discusses the effect of preferential
flow on the movement of the researched soil through a soil column experiment using homemade experimental apparatus in
four successive stages-young middle-aged mature and over-mature and combining dye-tracer analyses of the field process.
The study proves that preferential flow occurs in that area and as indicated by the Reynolds numerical calculation of the
preferential flow path in the four different successive stages the preferential flow in the Gongga mountain forest ecosystem is
the transition flow between laminar flow and turbulent flow. The study applies the kinetic wave model with dispersion wave

KDW preferential flow model and by inspecting and comparing this model with the field experiment finds the
preferential flow model has good practicability and high credibility. Verifying the KDW preferential flow model through

statistics analysis the results indicate that the model can simulate the water movement in columns very well and that the
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results are better in low rainfall than in high rainfall. Analyzing the effects of the KDW preferential flow model on runoff

the results indicate that preferential flow moves via kinetic wave and dispersive wave of which kinetic wave is dominant.
Combined with the fact that the soil water movement is mainly in the preferential flow path we observed that preferential
flow is the main path of matter movement in soil which produces an important effect on the formation of watershed runoff

and flood peak and provides the main source of underground runoff as well.

Key Words the dark coniferous forest of Gongga Mountain soil water movement Reynolds dye-tracer analyses of the

field process KDW preferential flow model
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1

Table 1 Table of estimation and analyses of Re in the differential succession forest of study area

D mm v em> 57! U i Re
Succession . Number of Average r mm Coefficient of om s Reynolds
. Soil type L . . . . Average
period samping site diameter of Pore radius kinematic . number
. . L. velocity of flow
soil particle viscosity
B 0.6653 0.33265 0.0130601 10.37922 53
Young forest Moraine soil C 0.7021 0.35108 0.0134347 11.23878 59
D 0.6129 0.30647 0.012879 8.933436 43
Mature forest Slope wash E 0.5989 0.299%4 0.0130601 8.410818 39
G 0.7098 0.3549 0.0132453 11. 64894 62
Mid-age forest Moraine soil H 0.7236 0.3618 0.0134347 11.93728 64
I 0.7257 0.3628 0.0134347 12.00434 65
Over-mature forest Moraine soil J 0.7346 0.3673 0.0136285 12. 12532 66
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. . . . . Fig. 6 The relative schematic graph of accumulative outflow and time
Fig. 5 The relative schematic graph of accumulative outflow and time

. . . R . in plot E of mature forest at different rainfall intensities
in plot D of mature forest at different rainfall intensities

5 0.22 mm/min 3426.06 ml 3301 ml
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5000 ml 39%
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Fig.7 The frame of KDW preferential flow model

Fig. 8 Schematic graph of function of flux and soil moisture in plot D of

mature forest

2 -
Table 2 Estimated parameters for KDW
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Table 3 Simulative analyses of water flux in plot E of mature forest

E Plot E of mature forest
0.22mm/min 0. 5Smm/min I mm/min
EF 0.921 0.896 0.834
0.95 0.887 0.845
0.943 0.904 0.856
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