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Ct7|0=A: adaptive time—-step
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Ct7|0=A: adaptive time—-step
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CH7|0ISM: AXXE S22 (scale—aware physics process) @ xines

+ 243 2HEOR AW K2 RRo| Sy, HXMOIN BOGINE & gl B4
F2 9% Wl 2ol (Z75, OfziAel(H Ao S}

= Scale—aware: 7+ 2 QIX[2], off &t Q|EH J12iof, o &0 MJ-+0+0| M5 Ql=.
= Gray zone: i YO0 ST STXIH(RLZ 1-10 km, ZHS 0.1-1 km)
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Ct7|0|=M: Scale—aware CPSs

Gray zone for CPSs: grid—size range of 1-10 km

P R— —
E.xplicitly Gray Highly
Simulated Zone parameterized
I (resolved) I I |
AX=0.1 1 10 100 km

Dependence on convective updraft fraction (o) is considered in

— threshold for trigger condition: *(1- ¢,)
— cloud-base mass flux: *(1- ¢,)(1- 0¢,)
— convective cloud water detrained: * ¢,

‘Kwon and Hong(2017)”

1, -
v o, =1 —;[tan HOeon (Ax — Axgym )] "‘%}

. _ tan{0.4m)
where g, = Fr—— Ax a
9km 01
adapted from Hong and Pan (1998) Skm 0.5
3km 085

* g3 = W/W, where W, W, : grid-scale & convective

vertical velocity
adapted from Pan et al. (2014)
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FORECAST SKILL

WEATHER FORECASTS S ,
predictability comes from initial Predictability desert (Vitart et al., 2012)
atmospheric conditions

525 PREDICTIONS

predictability comes from initial
atmospheric conditions, monitoring the
land/sea/ice conditions, the stratosphere
and other sources
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SEASONAL OUTLOOKS

predictability comes primarily from

gOOd sea-surface temperature conditions;
accuracy is dependent on EN5O state
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]
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]
WHITE ET AL (2017)
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AES70=E: MJO KIS

MJO Bivariate Correlation

(@) . MJO Bivariate Correlation 1999-2010 re-forecasts (b) = MJO Bivariate Correlation 1999-2010 re-forecasts +—05 —086 *—08
Mo o 1
Rbrer. ]
0.9 0.9 421
0
4 4 38
08 08 361
3
0.7 1 0.7 .
30
§ 06 § 06 7
s = o 25
E 0.5 T o5 !
Q 3 =
O 04 S 04 g o
(R
0.3 0.3 1 "
1
i 12
0.2 . 0.2 o
0.1 1 0.1 a
+
0 T T T T T T 0 T T T T T T 2
0 5 10 15 20 25 30 0 5 10 15 20 25 30 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Forecast day Forecast day YEAR
Figure 1: Evolution of the MJO skill scores since 2002. The MJO skill scores have been computed on the ensemble
mean of the ECMWF re-forecasts produced during a complete year. The blue, red and brown lines indicate
respectively the forecast lead time in days when the MJO bivariate correlation reaches 0.5, 0.6 and 0.8. This figure
shows that the MJO forecasts are significantly more skilful now than 15 years ago (0.6 correlation reached at day
-——JMA —BoM +** ECMWF =:-*NCEP =---CMA 30in 2017 instead of day 15 in 2002).
=== CNRM --- UKMO =+« ECCC ISAC = =HMCR

Figure 1. Evolution of the MJO bivariate correlation between the model ensemble [WM O B u | |et| n V68 y 20 1 9]

means and ERA-Interim as a function of lead time for ten S2S models. The MJO

bivariate correlations have been calculated over the period 1999 — 2010 for

(a) all the seasons and (b) extended winters (December — March). The shaded

area represents the 95% level of confidence computed from a 10000 bootstrap :

re-sampling procedure. [Colour figure can be viewed at wileyonlinelibrary.com]. [Vlta rt et al B 201 7]

~ BT ECMWF GIS0] ZAISH S SiES SH2 &
- A2 ECMWF Jliet S8 Ifof =g
P Eelabd gt ZIM3E Sof REO| oY =E (ECMWEF newsletter No. 164)
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Although parametrizations are often developed as separate entities, it is vital that they interact with each other in a
physically consistent way to represent real-world processes effectively. There are therefore many dependencies between
schemes. Individual developments over many years have led to some complications and inconsistencies in the way these
schemes work together. [ ECMWF Newsletter, 2020]

The cloud and radiation modules in the KIM are being developed separately by the KIAPS scientists; so, the consistency
between the cloud and radiation modules should be carefully checked. From a consistency perspective, two inconsistent
linkages in the KIM physics package are discussed at the KIAPS. [Bae and Park, 2018]

] %E_' |-I'I OIJ_|-A'| ':'I-"%

=2 o ™

Another problem occurs in cloudy scenarios. Suppose a grid—point in the forementioned domain without clouds in the
vertical in which the radiative transfer is called at t0. After three simulation minutes, the microphysics scheme produces a
cloud at this grid—point. Then, the solar surface fluxes would not be updated after seven minutes, when the radiative

[Torrecillas A. M.]

schemes are called again. Therefore, there is a physical inconsistency between microphysics and radiation during 7 minutes.

(a) Overlapping between PBL mixing (a) Schematic diagram of transport (b) Transport efficiency The S|m Ulat|0n reSUHS ShOW that the d|reCt
d shallow convectio! —— by shallow convection 1.0 . -
i . . —y effect of shallow convection enhances additional
pots top R [t . - . . .
T f\ o, Do £ (4 jf' I 1 gt vertical mixing inside the shallow convective
Y £ H 1 ; '''''''

cuit = '\3 \} J——‘

°
o

Transport

; ,\ layer, whereas its indirect effect reduces vertical
PBL top mixing inside the PBL by changing the PBL
height, thus vertical mixing strength. [Park and

oud bottom {ﬁ C) - . pa 15 20 KWOn, 201 8]

surface surface Forecast time (hrs)

s
°
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~— CHEM

N — MPS
Simplified chemistry module
P v aerosol aerosol 2 CCN
based on the GOCART scheme
of WRF-Chem — activation
Source Sink
Emission S0, oxidation .
502 (romdate)  Dry/wet deposition autoconversion,
SO, SO,oxication Dry/iet deposition accretion, -
Sea salt Emission Settling, Dry/wet rain, snow, ..
(2um) (calculation) deposition
Hydrophobic Emission Adin i
oc (from data) ong
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0C Aging Wt deposition precipitation
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cloud

— RAD

cloud
water/ice
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cloud optical depth
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A2 =42 THgcimps) OFARHT 2 542 BHqcicps)
£H9l: kg/kg < gfkg 2l kgrkg 2 g/kg
AR =200 Cjot £ 52 OtA AR =40 ot 25
(cldmps) / (cldcps)
<TEY AL l

- ZAxz

cloud fraction from resolved hydrometeor rn = % U
! 63 o I\'—l. = % p>=750 hPa p<750 hPa
mps10(k) 5.57'qcinps(k)**0.78
mps106(k) 4.37qecimps(k)**0.77
cldmps (k) (mps10(k) " (mpsmax-dxkm)-+mps100(k) * (dxkm-mpsmin) ) /‘mpsdiff . = e = .
' cd=% 715 cd=5 TEY107 CESM 7|8t modifying
. Ol’Zﬂ' Xl’ﬂE a =06 for p>500 hPa
. = 0.35-1.4/400* for p<= 500 hPa
i ; NIE Q! p forp
! cloud fraction from subgrid-scale hydrometeor -1—, 3 = ©
i
cpsSalk) 5.77¢gcicps(k)*+1.07 cd=c*=E L= IFS 7|E|‘ mod|fy|ng
cpslea(k) 4,82 qcicps(k)'0.94

cldeps(k) (cps50(k) * (cpsmax-dxkm)+cps100(k) * (dxkm-cpsmin}) /cpsdiff
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HIS/10

Mol e &
KLOS &=

= . =
S5 Y=

GISA|AH

‘ KIAPS

= HISA|AE (KIM Low-resolution Operation System, KLOS)
MM HIEH: deterministict3 ensemble members (50712 YAlE = 2XEQ| MEH) o) A

KLOS
configuration

Explanation Resolution
KIM Atmospheric model | NEO45NP3 (~100km), L91
KPOP Observation processing -

Hybrid—4D EnVar

3D Variational DA NEO3ONP4 (~100km), L91

Ensemble DA NEO45NP3 (~100km), L91

(50 members)

Analysis period 6 hour
Forecast length 31 day 12 hour
Atmosphere ERAD reanalysis
Initial state Land GFS analysis

Ocean-Sea ice

OSTIA SST and sea ice data

Prediction period

Jan.—Feb. 2019 (spin—up 20 days), 00 UTC
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20224 62 Task Information (NE360: 2022/06/20/12UTC)

Forecast Status =
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