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CWA/GEPS %#i(T.,383)#:%

AR
#&#3(: CWAGFS-TCO(global)
BRI K128AR, 7218 (T.,383L72)

§5i% 81 % SPPT with 5 scales+SKEB | T3ssphysic

ST A = 1. _
?‘)]glil Lz%j]i% TG FS EnKF members $E %T_I' RRTMG (Iacono et al., 2008)
3 P .
A — =R hybrid EDMF (Han et al., 2016
FEE: SIT + FE3REB (From CWACFS) ybr! I esel,y 205
Noah LSM (Chen et al., 1996;
— == e ’ ’
g%-_}f 00. 12 UTC 2 Koren et al., 1999; Ek et al., 2003)
=R (00, ) TS 1R Kim and Arakawa (1995); Lott and Miller(1997)
BEE =S ?ﬁ% > Stationary convectively forced gravy wave drag
32 members + 1 deterministic (Chun and Baik, 1998)
rEsm scale-aware Simplified Arakawa-Schubert
FEHREE == (sa-SAS ; Han et al., 2017)
45K iy 368 GFDL cloud microphysics v2
EILTER " (Chen and Lin (2013))

HOOZ JREMIEHR 2001F £2020F (FH204F)
Hl4a3m 1= H NCEP CFSR



NOAH-MP LSM#& 7t

2011 & ' Niu EA# D Noah-MP - EFXNOAH LSMZZ & - 1
A% TD%}EEIE ( multi-physics ) - ZEEE/EriEiE - BEE
AE -~ R TEEEESMY im%ﬁ/ﬁf&im—lﬁkﬂ:-i%/ﬁrﬁﬁFﬁ%
BiEEgEE g - BV EES  NENSHEREBE=E - Z2=1H
mE - BEKEE E/*ﬂﬁ/ﬁ*ﬁ?ﬁ%fﬁ ( Niu et aI 2011 )

FZFERMRNWRMET, M BRI - WWERSERE - KB
SRl EMERERESZEREREFDRBHIRIE -

ZBINCEP# S8 % 4% ( Unified Forecast System, UFS ) #&
7 B ESR AR AN ( GFSv17 ~ GEFSv13) 7h1ETLERFANOAH-
MP LSMTEEE TR ERIET,

Noah-Multiparameterization Land Surface Model (Noah-MP® LSM)
https://ral.ucar.edu/model/noah-multiparameterization-land-surface-model-noah-mp-Ism
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3R AR IR

iopt_dveg
iopt_crs
iopt_sfc
iopt_diag
iopt_trs

iopt_rad
iopt_alb
iopt_snf

iopt_run

dynamic vegetation

canopy stomatal resistance

surface layer exchange coeff.

thermal roughness

thermal roughness

radiation transfer
snow surface albedo
rainfall & snowfall

runoff and groundwater

iopt_btr
iopt_inf
iopt_frz
iopt_tbot
iopt_stc

soil moisture factor for stomatal resistance
frozen soil permeability

supercooled liguid water

lower boundary of soil temperature

15t layer snow/soil temperature time
scheme

Noah-Multiparameterization Land Surface Model (Noah-MP® LSM)
https://ral.ucar.edu/model/noah-multiparameterization-land-surface-model-noah-mp-Ism



NOAH-MP LSMiZ&MRT 383 1E
F=ENOAH-MP code(UFS-community, GFSv17,

https://qithub.com/ufs—community/ccpp—physics/tree/ufs/dev/physics/SFC_I\/IodeIs/Land)

¥iZsoil color fix data

MRTc, 383N T HTIENOAH-MPRREE & 812EfE - SREVIBE
HjNOAH MP code%ATC0383¢§ﬁ(ﬂJ?§ANOAH LSMAIE7E

=) -
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o Y9AIFR : 2024.01.01.00Z
o BESRE - 72hr

5

NOAH LSM NOAH

th e rm a I NOAH-TGFS
sfc. Layer oughness | 1. zy, = 7y, 2. Chen2009
NOAH-MP LSM exchange coeff.

ECHTE G AGEL A NOAH-MP-11 |NOAH-MP-12!
2. Chen et al. 1997 NOAH-MP-21  NOAH-MP-22
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NOAH-MP-12 - NOAH
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NOAH-MP-12 - NOAH

NOAH-MP-12 - NOAH

—— NOAH
- = = NOAH-MP-12
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canopy

HL,bare ) HS,bare

fveg (1-0 _ﬁfeg)

Canopy evaporation & transpiration latent heat flux (Hy can cvap/er [W/mM?]):

_ PairXCp air
fveg X

HL,can,evap/tr - Yean CLH,cond,leaf/tr X (es,Tv - ecan,air)

To further constrain leaf evaporation:

g CLH,can,vap
min (HL,can,evap' I/Vliq,can X At Tv > Tfrz

. CLH,can,vap
min (HL,can,evapr I/Vice,can X At

UpdateH | cqn cvap/erPy the change of canopy temperature (AT, [K])

H Lcan,evap =
Tv < Tfrz

d(es Tv)
HL,can,evap/tr = HL,can,evap/tr + ﬁ;eg X CLH,can,evap/tr X ——= d(T,) X AT

“~
R/ FRAERARE

ground latent heat (H,, 44 [W/m?]):

HLgrd fveg ><HLgrd +(10 fveg)XHLbare
Below canopy ground & bare ground latent heat (H;, g,-q/50re [W/m?)):

HL,grd/bare = CLH,grd/bare X (es,Tg X RH — ecan/bare,air)

Update Hy, cqn gra by the change of ground temperature (ATy, [K])

d(estg)
d(Ty)

N
HEE T iR/ R LR EHNAE

HL,grd/bare = HL,grd/bare + CLH,grd/bare X X ATg




[EHEY ,,EIJ iR S

CLH,cond,leaftCLH,cond,tr palrxcp air

c = (1-
LH,can,evap/tr Ycan

CLH cond, leaf"'CLH cond,trtCLH,co atr"‘CLH cond rd
__ PairXCp,air x
YQTd RW gTd/baTe"'RgTd evap RW Can RW qrd+Rqrd evap
4

CLH,grd/bare -

default

iopt_trs=1

freg) X 1n(Zomeg)]

Zom = €XP|[fyeg X IN(Zom) + (1.0 —
Zoh = Zom

Monin-Obukhov
Similarity Theory
(MOST)
iopt_sfc=1

Cm = Z
z—dg _ z—dg ]
[ln(zﬂm) lpm( L )Z
K
z—d

" (22w () i) ()]

C

NOAH-MP-11

ZdO

ol

can.

ZEHE

CLH cond,leaf [tr

EREREHE = 1/(Clyey)

Chen09
iopt_trs=2

= fveg X Zom t+ (1 0-— fveg) X ZOmg

fyeg X In (Z()m X exp (—C X K X /ux% X z0m>) +

(1.0 — fyeg) X In (max (1. e—6 ’eXp(KBfTElfveg=0))))
o L z dol (= dol _____ .
e D AR

Zom

Zon = €Xp

Zdo

Zom = €XP|[fyeg X IN(Zom) + (1.0 — fyeg) X In(Zomg)]
Chenetal. 1997 R max|[1.e — 6, exp(—C X K X \/U, X Zom/V X Zop)]

scheme (original K

C Z+Zm
AT " [ oo G ]

P [wn@m-wn(@)+n(Z20)] | NOAH-MP-21

Z0h

Zom = fveg X Zom + (1. 0-— fveg) X Zomg

Zop = max|1.e — 6,exp(—C X k X \/u, X Zgy/V X Zop )]

u*xK
[ G 10200

—————uw———

Cm

L [ +im(Z20)] | NOAH-MP-22
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Low Level Cloud

iopt_sfc iopt_trs

|z |alz
® 5
T2m {:} = L
¢ (=
SPFH"X:X’//'\ %
2m v %

Low LeveIiX> 5577 //l\
Cloud q:

LHF
5 &®

SHF .
B’ =

—— NOAH

——— NOAH-MP-11

- —= = NOAH-MP-12

——— NOAH-MP-21

- = = NOAH-MP-22
TGFS
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iopt_sfc iopt_trs
1 2 1 2

3t E =
«

2m
® 3
SPFH ﬁ’ » %
2m -
LowLevquxx> % b
Cloud q:
LHF %:1’
&5 B
SHF .
®
— NOAH
——— NOAH-MP-11
— - = NOAH-MP-12
—— NOAH-MP-21
=== NOAH-MP-22

TGFS
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NOAH-MP i E A w5 - REZRYIBED °

NOAH-MPTE 2 &g GEM ch 3R) 2 8L 1=
iopt_sfc=2 -~ iopt_trs=2891En F - BEHFHIEE

BUREIRMAR -

Eotm&EGENPEN)REBRRS - HEEE R

ZHRIBEHREE R -
BER LU EEA IR 2 T IKFAMAER -

NOAH-MPRY T ZEIR#mE H R EER A - WHETE

MEEREZRHEE , TIERREERREZIER -
#ELUAE iopt_btr - iopt_stc%%ﬁ%é‘:l:i%iﬁﬁﬁ%% °

—— NOAH
—— NOAH-MP-11
NOAH-MP-12
NOAH-MP-21
== NOAH-MP-22
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