NOAH LSM

CTL: Precip ice density (dsnew):
if (tempc <= -15.0) then

dsnew = 0.05
else

dsnew = 0.05 + 0.0017*(tempc + 15.0)**1.5
endif

EXP: Precip ice density (rhonewsn1):

I -- calculate snow, graupel and ice fractions in falling frozen precip
snowrat=min(1.,max(0.,snowO0(i)/(prcpncfr + prcpcufr)))
grauprat=min(1.,max(0.,graupel0(i)/(prcpncfr + prcpcufr)))
icerat=min(1.,max(0.,(prcpncfr-snow0(i)-graupel0(i)) &

/(prepncfr + prcpcufr)))
curat=min(1.,max(0.,(prcpcufr/(prcpncfr + prcpcufr))))

rhonewsnow=min(125.,1000.0/max(8.,(17.*tanh((276.65-gt0(i,1))*0.15))))
rhonewgr=min(500.,rhowater/max(2.,(3.5*tanh((274.15-gt0(i,1))*0.3333))))
rhonewice=rhonewsnow

I--- compute density of "precip ice" from weighted contribution
! of snow, graupel and ice fractions

rhoprcpice = min(500.,max(58.8,(rhonewsnow*snowrat + &
rhonewgr*grauprat + rhonewice*icerat + rhonewgr*curat)))
rhonewsn1(i)=rhoprcpice
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60-h Observed Accumulation of Precipitation

Total Observed Precipitation
Valid 12Z31JAN2022 — 00Z03FEB2022
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60-h Accumulations

NOAH LSM
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60-h Accumulated Differences
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60-h Accumulation of Snow Depth
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60-h Accumulated Differences
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cTL 3-h Positive Change in Snow Depth EXP
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Valid at 45-h
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Valid at 48-h
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CTL 3-h QPF EXP
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cTL 3-h Freezing Rain Accumulation
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CTL 3-h Graupel/Sleet
Accumulations
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3-h Rain Accumulation
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RUC LSM
60-h Accumulated Fields

e CTL: Precip ice density computed inside RUC LSM
e EXP: Precip ice density computed after call to microphysics
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60-h Snowfall Accumulation
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NOAH MP LSM
60-h Accumulated Fields

e CTL: Precip ice density (bdfall):
Bdfall = min(120.,67.92+51.25*exp((sfctmp-tfrz)/2.59)) «for snow
Bdfall = bdfall*(prcpsnow/prcp_frozen) +
rho_grpl*(prcpgrpl/prcp_frozen) + &
rho_hail*(prcphail/prcp_frozen)
Rho_grpl = 500 kg/m”3
Rho _hail = 917 kg/m”3

e EXP: Precip ice density computed after call to microphysics
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Period from 45-h to 48-h



cTL 3-h Positive Change in Snow Depth EXP
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CTL 3-h QPF EXP
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Valid at 45-h
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CTL 3-h Snowfall Accumulation EXP
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3-h G A lati
CTL raupel Accumulation EXP

RRFS 3H ACCUMULATED GRAUPEL (IN) ENDING 12Z31JAN2022 RRFS 3H ACCUMULATED GRAUPEL (IN) ENDING 12Z31JAN2022

42N 42N

ull %»

95W 94w 93w 92w 91w 89w 88w 87W 86w 85W

001 01 025 05 075 1 1.5 2 3 4 5 [3 7 2] [] 12



3-h F ing Rain A lati
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