Appendix
Equations of the vegetation-resolving TKE model
Extra profile and skin-friction drag terms are added into the RANS momentum equations. The revised RANS equations in Cartesian coordinate are given as (Lewellen & Sheng, 1980):
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where  is coordinate axis,  is time,  is the mean velocity component,  is the fluctuating velocity component,  is radiation stress,  is the pressure,  is alternating tensor,  is the Earth’s rotation,  is kinematic visocity.
In order to represent the turbulence under the vegetation canopy layer accurately and efficiently, the 1DV vegetation-laden TKE model, a simplified version of a Reynolds Stress Model (RSM), was developed by Lewellen & Sheng (1980), which incorporates the effect of vegetation in the following three aspects:
1. The creation of wake turbulence by the profile drag;
2. The dissipation of the turbulent fluctuations of velocity caused by the skin friction;
3. [bookmark: _GoBack]The breaking of large eddies into smaller eddies due to the increased dissipation.
The original Reynolds Stress Equation:
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can be reduced to the equation for  expressed as
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where ,  are eddy viscosity and diffusivity,  is the macro-scale of turbulent length, and  is the Kronecker delta.
The turbulent eddy viscosity and diffusivity, , , can be derived as:
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in which
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where  is the Schmidt number, and  is the Brunt-Vassala frequency.
Besides the dynamic equation for, a well-validated simple linear algebra equation (Wilson & Shaw, 1977), as well as the constraint by vegetation (Lapetina & Sheng, 2014) are used for the turbulence macroscale :
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where  is a non-dimensional constant dependent upon canopy geometry.
