
Subroutine: moninedmf.f

Lines 725~771

• For unstable BL (𝑒𝑞. 10 𝑓𝑟𝑜𝑚 𝐻𝑎𝑛 𝑎𝑛𝑑 𝑃𝑎𝑛 1996):

• 𝑃𝑟 =
𝜙ℎ

𝜙𝑚
+ 𝑏 ∗ 𝜅 ∗ 0.1

• For stable BL:

• 𝑃𝑟 =
𝜙ℎ

𝜙𝑚

• Diffusion coefficient for heat 𝐾𝑇 and momentum 𝐾𝑀 below 

PBL height (Eq. 2 from Hong and Pan 1996):

𝐾𝑀 = 𝜅 ∗ 𝑤∗ ∗ z ∗ 1 −
𝑧

𝐻

2

𝐾𝑇 = 𝐾𝑀 ∗
1

𝑃𝑟
𝑤∗ = 𝑤∗𝑢 𝑓𝑜𝑟 𝑢𝑛𝑠𝑡𝑎𝑏𝑙𝑒 𝑆𝐸𝐹 > 0 𝑎𝑛𝑑 𝜁 > −0.5 ;

𝑤∗ =
𝑢∗
𝜙𝑚

𝑓𝑜𝑟 𝑠𝑡𝑎𝑏𝑙𝑒 (𝑆𝐸𝐹 < 0)

stability conditions

Surface Energy Flux (SEF)

stable (pblflg = .false.)

SEF < 0

unstable (pblflg = .true.)

SEF > 0

weakly unstable (ublflg = .true.)

SEF > 0 and 𝜁 > −0.5
strongly unstable (pcnvflg = .true.)

SEF > 0 and 𝜁 < −0.5



Surface Energy Flux (SEF)

stable (pblflg = .false.)

SEF < 0

unstable (pblflg = .true.)

SEF > 0

weakly unstable (ublflg = .true.)

SEF > 0 and 𝜁 > −0.5
strongly unstable (pcnvflg = .true.)

SEF > 0 and 𝜁 < −0.5

pblflg (i)

• Model: CWB FV3GFS (C384T), 64 layers

• Initialized at 0000 UTC each day from 01 Jun 2021 to 30 Jun 2021 (30 cases total)

• The experiments are integrated for 240 h

• UNFG: modified the conditional statement when the Prandtl number was calculated



Verification data:

NCEP
Verification data:

ERA5



NCEP ERA5
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