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ABSTRACT

This study assessed the systematic error and predictability of KMA’'s global
seasonal forecast model (GloSeab). The spatial pattern of systematic error for 500hPa
geopotential height forecast has a strong zonally symmetric structure indicating
increased meridional temperature gradient, and thus increased zonal wind. The
Eddy component of systematic error resembles the circumglobal teleconnection
(CGT) pattern with wavenumber-5 structure, which seems to be associated with
enhanced convection near the Maritime continent as well as increased extratropical
zonal wind. The initial structure of systematic error remains and strengthens with
increasing lead time, suggesting that the model’s mean biases were determined
within a few days of integration.

In the subseasonal time scale, forecast skill is evaluated in terms of TCC (temporal
correlation coefficient) and ACC (Anomaly pattern Correlation Coefficient) of the
ensemble mean forecast. In general, forecast skill linearly decreases with lead
time and it reaches marginal level after three weeks. However, there are large
skill differences between the cases and it turns out that there are particular spatial
patterns that bear higher forecast skill. These spatial patterns resemble the inverse
of systematic error in Pacific North Atlantic sector, and they are unchanged with
season during the initial two weeks of forecast. However, after three weeks,
consistency drops between the forecasts and observations for relatively well
predicted patterns. There are cases when the forecast skill is consistently high
up to the fourth week, and these cases tend to occur sequentially. This indicates
that the slow varying remote forcing has an impact on the East Asian weekly mean

circulation forecast. Nevertherless, there is marginal skill in the weekly mean



forecast for the east Asia region after three weeks. Therefore, it is necessary to
consider this skill limitation during operation. In order to increase the skill and
utility of KMA's 1 month forecast, it is suggested to modify current operational
system to include the first two weeks information and to revisit the contents of
the forecast information for non-specified user regarding the current uncertainty

of the forecast.
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Figure 1

Systematic error of weekly mean forecast of 500hPa geopotential

height from the first week (a) to fourth week (d).

Figure 2

Same as Figure 1 except for (a) week 5 to (c] week 7.
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Figure 3 Mean systematic error of (a) 500hPa geopotential height and (b) 850hPa air temperature.



Fig. 4= o5 3574} 22 22t AEE 33 225 vehd Zont, vzl
ARl Uehu AE R of7ke] ApolE Hlry, AZHUFM) o=
e Hupshe ubg FE7F FESAA e SR A F2 Qe
TGS 719C2 Sh= Rossby wave A3He] FEj7}h vjehdrh 53
ol Hop A oy sjdo] & yehal 9lom uk-59] CGT 3
AL Sk 7Rl E SAERE wave HjE T W W] wiEo] EA)

s
15
rlr
:(

oo B o% ol of
g B ofro

2
i
o
I
=
x2
o)

TxA 93} 7hed] 7P 2 uIEE AXshs Ao| B4 BRgolgone FAY
24 ©310] EAL Fig, 59F 604 AHmIT Fig. 5 Bub x|elo] ojaA] 7t
(2 15-45) BABE 0AE o2 27] Y ulian day)® LERE Aol
o}, Fig. 69] (a)(0) 22 Flolut ol & 55755 Uehiith, Fig, 13} 2014 et
Ui gejazt vhel ot @eje] 2x7) o5 4-5F ) 71 A ghe wolr] w
A BATE AL oE TR ALHoR ARRte & 4 ¢

=

(a)JFM (b)AMJ

(c)JAS (d)OND

Figure 4 Systematic error of 500hPa geopotential height forecast at third week
(week 3) for season of (a) JFM (b) AMJ (C) JAS and (d) OND.



10 ®XIT AZGE 22| oF 2 24 & oSy Fot

G o2 AAF AHo] oF 120264 2009 AT} H 2B o2 cl2e) 49
£9] 405 o] FABE SA7} o] groz AgsHs Felvh ekt Fig. 69
@ o 712l dialA HaE B4 BE F2H 0xe] oS AW (week)ol

2 WstE Vel A0 o238 AR AR} Ueks guhel B9 45 £
Toll A ASITET} ASFL 1 BEOR Fashs FRA 0AE HolFm gt} o
L melo] $ABF AEFL AR BEom oA Uehta Qeg KAk,

a2 228] FAHA EAE olsRitial shrfete @A o Hof 28E=
e o & A o] A AP AAE WA o R e EHRE A @2} ZA|
B BT AFHor &gE 5 Qe 58A4d0] WolXinh 24 et digh
A ofells - o] AR LA e2p7F 2 4 gl 25 (conditional)
expo] B4 whofstr] fs Bagt Fiolrl= shi & EXS ZekstH
hindcast ZFE o83t A-Y oS50l digh e 9 E40] oL Fastrta o

defo] the AelAE ol Aol tid BHE A

(a)1wk
360

300
240z
1804
1201

601

EQ

(c)3wk (d)4wk
360 3 - 360

mo?..,,,,,.
240 e ams i
1801
1204

[0S RS

Figure 5 Systematic error of zonal mean 500hPa geopotential height over northen
herisphere at (a) the first week (b) the second week (c) the third week (d) the fourth week.
X-axis is latitude from equator to 80oN and Y-axis is Julian day of forecast initial time.
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Same as Fig. 4 except for (a) the week 5 to (c] the week 7. (d) composite

of zonal mean height error during summer. Y-axis is lead time (week).
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Figure 7 Temporal correlation coefficient (TCC) between forecast and reanalysis for 2m
temperature for (a) week 1 to (d) week 4.
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Figure 8 Same as Figure 7 except for mean sea level pressure
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Figure 10 Anomaly pattern correlation coefficient (ACC) of 500hPa geopotential height forecast
over northern hemisphere. X-axis is forecast lead time (week). Each dotted line corresponds to
individual ensemble mean forecast and thick solid line is averaged value of all cases.
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Figure 12 Same as Fig. 11 except for a single year (1998) case.
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Figure 15  Composite map of 500hPa geopotential anomalies for the case with good forecast
skills during winter (ACC over east Asia is higher than 0.5) from the week 1 (top left pairs), week
2 (tep right pairs), week 3 [bottom left pairs] and week 4 (bottom right pairs). Left figure of each
pair is the forecast anomaly and left figure is corresponding observation anomaly.
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Figure 16 Same as Fig. 15 but for spring cases
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Figure 17  Same as Fig. 15 but for summer cases
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Figure 18  Same as Fig. 15 but for autumn cases



3. HFUE

T Fig. 14014 Holz Ao #l4le HuiEm g2 o Hetal sirjei= ojE Al
ol w2 AS5es Holt7h viz2 11 ths Fofl 54450l 27 dashe 52
Rk e) B ol ARIZE il B o 5 Al ol ARl mEt IS4
o] A Mzfol= A2 WSI A OR LA = doe] dSARE A5
AR A o] WERGAL 1ol -IsHA| Sobrlot A9l FHEAlT =
UER= ARI7E v Qa2 Qi debd o s o FAxAY] dF2 1F
the 2 ARFROIA e ER 155 oS4 50] I Helel= 22 <F A
2219 gaFo] yEhd Aeletal syl oy &, oIS 35 ofFoll A5l 2
sElo] WERdThal sl et ool A oS oM BE& 7HA AL 285
2 7S Woal & 5 Slnh

i

uhebA o Eato] Z-871sSt dlS7kstt e dE27FE &, 7 }Xl A&
Aoz gyt o] dlE5Asel duEA e 45
=oo] AT Ao Fig. 190t} 1]al AR|9] £32E ofef Table 1 9 Z*%Pﬂt}.
A5 AFY A5 AR S5 R oS 2479 FIHFIAFGLe] AHH L
2055 g2 AHES Adshd 5 8270 ARV BE e 1 718 Zuk oA
4871 AF|I7F dolo] yehtal Qlvt, A= 29 717ke] ForAlof 71‘” uHEbﬂ Bk
of| o] 2 o]|2o]x]= Al 7FA] YERFAL QlojA] o]&A| &7|7t o 2 q54
0 Fet Be= AR BAEA FFol vEhdt Zlojear A4z ”‘% = Atk

&

oX, r—?Lr

T =717t Fob Al BAZE 2 ACE T 4 ot olFe] A4
Moz ot Aol B4 HEl St BHoR sl At o2
B 220 AT SeLtet ABelA FIekEe] el Hastel weshs 3
5 WOIT}, o]3l 9ol Seirtet B2 /I9HAE AASHAA o R WY A
Kol ZEiz olo] Tiek AAIRE F7h HAL obl4pe] 2718 W %] slofg 5

= 9l Aow o



24 | FRIT A 2| ofF 23 BA U o5 Tt

Table 1 5ol TEHez =2 Al 212

AAEl= TI2F (Afel) IS
2%
3%

8
2
= 2
1
1
1

5%
65

e

T I R TTIITIT

gé‘i

o

TIITTIITIIIT

e

B 10CE 110F 120E 130 140E 150F 160F 170€ 1

g

Figure 19  Composite map of h500 forecast (left] and observation [right) for the case of consistently
good forecasts from the week 1 (top) to week 4 (bottom).
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