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Why the EEPS scheme?

* The mixing length is no longer required in the E—¢ scheme, which
significantly reduced the number of lines of code.

* The E—¢ scheme is the first scheme in the WRF model that uses € for
the closure of the TKE-equation.

* The E—¢ scheme can better retain “memory effects” in length and
velocity scales when surface condition changes.




The E-epsilon (EEPS) PBL scheme

(Zhang et al. 2020, MWR)
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Prognostic Equations
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g.: the sum of the mixing ratios of cloud water, rain water, cloud ice, snow and graupel
dyis: the saturation mixing ratio of water vapor

Li: the latent heat of phase change

L,: the latent heat of condensation

L;: the latent heat of sublimation



Prognostic Equations
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km is the lowest model level

u« is the friction velocity

L is the Monin-Obukhov length

k is the von Kdrman constant 0.4




Prognostic Equations

A nonlocal term is included in vertical eddy mixing of heat and
moisture
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h is the boundary layer height, which is defined as the lowest level the modified
Bulk Richardson Number exceeds a critical value of 0.25
w= is the convective velocity



The TKE dissipative heating
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The evaluation over the Southeast Pacific (SEP)

| Verification data are from
The VOCALS 2008
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TKE and EDR are meridionally averaged between 18° and 22°N
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(b)

Distribution of the TKE(EDR) at different levels
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Height (km)
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Black dots: Mean value
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Tendencies
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The evaluation over the South Great Plains (SGP)

l Verification data are from
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Profiles
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Summary

* The EEPS and YSU schemes perform comparably over both regions, while
the MYNN scheme performs differently in many aspects, especially over
the SEP.

 Compared with observations, the UW scheme produces the best PBL
height over the SEP. The MYNN produces too high PBL height over the
western part of the SEP while both the YSU and EEPS schemes produce too
low PBL and cloud-top heights.

* The differences among the PBL schemes in simulating the PBL features over
the SGP are relatively small.



