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Background

Subseasonal-Seasonal prediction:

(a) WEATHER FORECASTS
predictability comes from initial
atmospheric conditions

S2S PREDICTIONS

predictability comes from initial
atmospheric conditions, monitoring the
land/sea/ice conditions, the stratosphere

excellent and other sources
SEASONAL OUTLOOKS

1 predictability comes primarily from
— good sea-surface temperature conditions;
% accuracy is dependent on ENSO state
&
<T fair eSS
0 —
o
EL) poor

Zero

1-10 days Weekly averages
30-90+ days .
FORECAST RANGE White et al., 2017
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Background

Good Subseasonal Prediction Skill ©

1. Good Individual Model
- Development prediction model

_ #A Dynamics
- Improvement processes in system
2. Diagnostic
- Systematic error
- Model error
#B Physics

#C Initialization

#D Diagnostics
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Background

KMA Operational (sub)seasonal prediction

__l__I.LE'J 7|A|'_|_I-o|'-.4

- Since 2010,

- (GloSead(2013) = GloSeab-GA3(2014) - GloSeab-GC2(2016)
- Upgraded GloSea5-GC2 - GloSeab (~2021)

APCC)
- GloSea5 A[EU 0= 45 B7F (525 2I0{ L&y} H| w TF7F X3l
- QIEM BM (20 9~)

> 5’8 A AR 5 )M 710| =501 A5

#B Physics
#D Diagnostics
#C Initialization
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#D Diagnostics
GloSea5

(Maclachlan et al. 2015)

APEC JIz4H

T2M DJF

1w T2M [DJF] 2w

Hindcast: Cold Biases! Forecast: Warm Biases??
FCST - ERA (W3-4) ToM

HCST - ERA (W3-4)

80N o == -— - R - 5
o G0E  120E 180 120W GOW 0 40N <4 c 4 -V g
» . s 05
EQ Ty g 1 ’ 05
% (O : -1
2
40S 1 > < 2 7 3
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80S -w 5

T T ! T = T G ¥

. 0 60E 120E 180 120W  60W 0 0 60E 120E 180 120W  60W 0
©  60E 120E 180 120W 6OW O o 60E 120E 180 120W 6OW O
\ | \
a1 0.2 0.3 0.4 056 0.6 0.7 0.8 08

» HCST skill 02 &2, FCST 2i orm°vr??
- CHEE 7|39 FCSTL 54 O|LH 7|7+ Sample data RFOpA{?
- HCST= 22AM2tE FCST= NWPRIE 7} UHEA [nitial data If27?

Hindcast Initial data: ERA-Interim/JRA-55, UKMO NEMOVAR
Forecast Initial data: KMA NWP/JRA-55, UKMO NEMOVAR
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#C Initialization APEC JISMH

Question?!

How important is it to have consistency between the initial condition
of the hindcasts and real-time forecasts?

. X7|EH0j| 2 DIZFE AlS LA

- NWPiF: KMA NWP initial data (Current operation system)
- ERAIF: ERA-Interim initial data (Same as Hmdcast sistem)

« Resolution: N216L.85/0RCA025L75 ( Total 224case“ J
« Periods: 201710-201812 (1st,9th, 17th, 25th) -

Bl T

Ensemble member: 4 (Same as current operation system)
« System: KMA Nuri (Supercomputer)

MEAIZE OF 40A|ZH/1case
ZPAR A 7| A Ifehel, BALT| APy
AtEgHE: 5tE 74| from 1+ Z Al EH
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Z7|2X} (DAY1), DJF

T2M NWPIF Biases

NWPIF - REAN (D1) T2M (DJF)
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AHEL X} DJF

T2M NWPIF Biases 7500

NWPIF - REAN (W34) T2M (DJF)

REAN MSLP

REAN Z500 (DJF)

80N | =
40N
EQ v
405 1
80S
T T T T T X
0 60E  120E 180  120W  6OW 0
T2M ERAIF - NWPiF
ERAIF - NWPIF (W34) T2M (DJF)
.-y,
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> W34: X7|%& X}0]0]| [}E SO}A|OF Warm biases ZA
(FXY L7 X F7h
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I-IEI:HEM (7I- ) DJF

PRCP NWPIiF Biases

NWPIF - GPCP (D1) PREC(DJF)
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PRCP ERAIF - NWPiF

ERAIF - NWPiF precip (DJF)
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ERAIF - NWPiF solar (DJF)
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DAY1

ERAIF - NWPiF Cloud (DJF)

ERAIF - NWPIF olr (DJF)
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WEEKSs 3-4

NWPIF - GPCP (W34)

PREC(DJF)
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NAPCC
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&*.EE%%; (MJO), NDJFMA Period : 201711-201804

BCOR

5

APEC JIz4H

Lat: 10S-10N Lon: 60E-180E
Filtering: 20-70 Days Band Pass Filter

. [0BS] . [ERAIF] W12 . [NWPiF] w12
1.0
E ol m—yy L
o 08 7 PREC [ 8 . 0] .
5 e 5
g 0.6 - /_—\, : ...0,; 10 -10 -10
® ] :\ S —‘: 2 T T 20 et L 2 T ‘
()] B . v 90E 135E 180 180 8¢
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o | "taaamnnnnt® w e
3 - w342l 0= 4: N ] |
< ‘ . ‘ | ERAIF > NWPIF (33.4%) ; %
[ERAIF] W12 [NWPiF]W12 [ERAIF] W34 [NWPiF] W34 10 -10 ﬁ
GL5 Velocity Potential MJO Index[VPM] G5 vem < oo e W
1.0 ! T 1 T ! T T T T T .
|
| P
i | NWPIF
| ¥
| :
~ o . .
o | " ERAiF(compared to NWPIF)
| | |
— i W34 Improvement Rate (+12%)
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 W12 W34

Lead Time Lead Week 10
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SOLA| O} o
[0BS]

[OBS]
= N

4N e = v 0% e =t -
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[ERAIF] W34

[GS5 ERAIF - OBS] RMSE : 4.30
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[NWPiF] W34

[GS5 NWPIF - OBS]

RMSE : 4.69

100E
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[GS5 NWPIF] LW34
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[GS5 NWPIF] LW34

—

(0.44,0.67)
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APEC JIz4H
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WEEKs 3-4 SO[A|o} of| 5/d
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Initial Month
Improvement Rate (NWPIF to ERAIF): W34 T2M (JJA)
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#D Diagnostics : GloSea5/6 A 2L X} & ZTH & 7HE APEC 22 a6
= Convert raw data(Model, OBS) format

* Post-processing for generating forecast data based lead time

* Validate monthly predictive performance and mean biases

__PCC skill of 2600 Global 2500(JUL) [MOD] Mean bias Wi
L d BN % ! 2

X

13 B
5400 EQ 4
04

WMW‘ .

2 N e
},5‘{5} ff\z? @\\\7»‘;, 4?0,‘35 & 0 60E 120 180 120W 6OW O o 60E 120E 180 120W 6OW O o B0E 120E 180 120W &OW O

0o

* Post-processing data for
* Diagnosis of power spectral, wavenumber frequency, MV-EOF,
MJO propagation and MJO Index

e X . L e EOFi [COR:0.89, 097, 1.00] -t Welacity Poteniial 3O Inge{VPM]

- [XF]
= Moo ooa
sl 004

oo

75

-

S 7|20 E BT
& H|u /ot
> S flot U E M9
: : . B Y v/}
* Post-processing data for East Asia summer monsoon analysis > 7|So=md M /7o
= Diagnosis of EASM index, time-latitude cross section of Prec, lag 2 Y2HE XEE 7Hs
correlation of filtered Prec-U850 and Taylor diagram

% o

02

[GS5) W34 (0.83,0.87) [GL5] W12 {0.89.0.561
- ant = ~

13
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#D Diagnostics : GloSea5/6 2%} £/ I}

GloSea5 HCST Al X X} ZITCH

12

Tropical subiurface teH\p
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GloSeab

HCST - GPCP (W34) PREC(JJA)

Rate of large-scale precipitation
2W
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 TP: Overestimated PRCP —
- EA: Underestimated PRCP GloSea5/6: M AME|HQ - SOfA|OF T 2K}
> M2 3/0MEE2d 25 58

/ * SOMAOF X £+ &/Z8 5 BE A A+ WUHE mtef Plan \
#259| 7
- microphysics: 322 & (Exy)S7IE &2 SO0tA|OF 2| QIZE HIt

#T12 /284 2 namelist LIS A+ =HE E3H 7| M
- radiation: SAtIPE I A2 E & H|E A= (cca_sh_knob, cca_md_knob, cca_dp_knob)
- convection: 75 g1} AEE detrainment H|& A= (r_det)

- microphysics: supercooled liquid water@t ¢ 2H=l A== (TICE)

- cloudiness: pdf width@t H2H=l A= (ice_width)

\ > SOLAIOF 2 7HM W H UL 70| Z2tQl RIA| 0| /
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