stability conditions

Surface Energy Flux (SEF)

Subroutine: moninedmf.f
Lines 725~771

/\

stable (pblflg = .false.)
SEF<0

unstable (pblflg = .true.)
SEF>0

weakly unstable (ublflg = .true.)
SEF>0and { > —0.5

strongly unstable (pcnvflg = .true.)
SEF>0and { < —0.5

For unstable BL
P = Ph 4 pxrcx0.1

dm
For stable BL;
. p=2

Diffusion coefficient for heat K and momentum K,, below

PBL height
()

Ky = Kk *w, %

Kr =K !
= * —
T M*p
W, = W,y for unstable (SEF > 0 and { > —0.5);

Uy
w, = — for stable (SEF < 0)

m

prlnv{ll
prinv{@n)
prinv[@H)

do 1 =1, 1m
if(ublflg(i)) then
tem = phih(i)/phim(i)+cfac*vk*sfcfrac

i_ = phih(i)/phim(i)

1.0 / tem
min (p@lRY (i) ,prmax)
max (@Y (i) ,prmin)

, im

: LT{701(1J > zolcr) then

bl(i) =1

do k = 1, kmpbl

do i=1,im

if(k < kpbl(i)) then

zfac = max((1.-zi(i,k+1)/hpbl(i)), zfmin)
tem = zi(i,k+1) * (zfac**pfac) * moning_ fac
if(pblflg(i)) thef

teml = vk * wscaleu(i) * tem

dku (i, k) teml

dkt (i, k) teml * RFETNN(i)
else

teml = vk * wscale(i) * tem

dku (i, k) teml
dkt(i,k) = teml * FJERN(i)
endif




Surface Energy Flux (SEF)

/\

stable (pblflg = .false.) unstable (pblflg = .true.) do i_{=ml]_-c1 iT
if(ublflg(i)) then
SEF <0 SEF>0 tem = phih(1)/phim(i)+cfac*vk*sfcfrac

EllzE

weakly unstable (ublflg = .true.) strongly unstable (pcnvflg = .true.) e R
prinvi@n 1.0 / tem

SEF>0and { > —0.5 SEF>0and ¢ < —0.5 prinvi@y; min (@i (1i) ,prmax)

prinvi@n max (e (i) ,prmin)

enddo
doi=1, im
if(zol(i) > zolcr) then
kpbl(i) = 1
endif

enddo

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



EMC Verification Scorecard

Symbol Legend

b

UMFG is better than CTRL at the 99.9% significance level

s+ [UMFG is better than CTRL at the 99% significance level

UMFG is better than CTRL at the 85% significance level

Mo statistically significant difference between UNFG and CTRL

IUMFG is worse than CTRL at the 95% significance level

LUMFG is worse than CTRL at the 98% significance level

<

UMFG is worse than CTRL atthe 99.9% significance level

Mot statistically relevant
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