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ABSTRACT

The Expert Seasonal Prediction System for Seasonal Outlook in Korea (ESPreSSO-KR)
is developed to provide reliable seasonal prediction. It is a hybrid dynamical-statistical
system that is based on the operational APEC Climate Center (APCC) Multi-Model
Ensemble (MME) seasonal prediction. It further utilizes the MME and statistical
downscaling techniques that APCC has elaborated, as well as the experts’ knowledge
on the climate system in Korea and its manifestation in MME prediction system. The
stability and the prediction skill of the operational ESPreSSO-KR is assessed for 2017,
and ESPreSSO-KR shows stable improvement of prediction skill throughout the year.
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“The ESPreSSO™ thinks the in-situ temperature (T2m), low-level temperature to

the east (T850), and seasonal foot-print SST (SST) are important factors to

consider. The APCC MME forecasts that in-situ temperature (T2m) is positive

and seasonal foot-print SST (SST) is positive this year. As a result, the ESPreSSO™

predicts that the temperature this March will likely be above normal (ABOVE
60%, NORMAL 30%, BELOW 10%), around +0.45C. Note that the prediction skill
(HSS/correlation skill) of ESPreSSO™ in March is very high (HSS = 48%, r = 0.77)
during the total (training + forecast) period. The correlation skill for the training

(1983-2005) period and the independent forecast (20062017) period are r = 0.73

and r = 0.87, respectively.”
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3. EXAMPLE: ESPRESSO-KR FOR SEPTEMBER TEMPERATURE |
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a) Hindcast b) Forecast ¢) JAN Forecast
38N 7
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36N 1
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d) Observation, Hindcast, and Forecast
Hiﬁdccst ck—=knife.r = 0.53 Forecast r = 0 iﬁ

./jllll

1985 1990 1995 2000 2005 2010 2015

e) Seasonal Outlook by ESPreSSO™
The ESPreSSO™ thinks the Kuroshio SST (sst), high pressure (z500) ov
er the East Sea (z500), in—situ temperature (t2m) are important factors to
consider,
The APCC MME forecasts that Kuroshio SST (sst) is positive, high pressure (
z500) over the East Sea (z500) is positive, in—situ temperature (t2m) is po
sitive this year.
As a result, the ESPreSSO™ predicts that the temp this JAN will like
ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +1.42 °C.
Note that the prediction skill (correlation skill) of ESPreSSO™ in J
AN is r = 0.47 during the all (training + forecast) period. The correlation
skill for the training (1983-2005) period and the independent forecast (20
06—2017) period is r = 0.53 and r = 0.36, respectively.

3 11. ESPreSSO-KRQ 20174 18 7|2 05 Zut 3.
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38N 1
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34N
33N

a) Hindcast b) Forecast ¢) FEB Forecast
55 2.75
d0.05 L doas
-0.35 -1.75
-0.85 —4.25
126E 1286 130 126F 128F 130F 126€ 128F 130F

d) Observation, Hindcast, and Forecast

Hindcast Jack—knife r ommcast r = 0,43

1985 1990 1995 2000 2005 2010 2015

e) Seasonal Qutlook by ESPreSSQO™

The ESPreSSO™ thinks the north eastern Eurasion pressure (slp), low—
level southerly wind (vB850), in—situ temperoture (t2m), precipitation" (pre
¢) are important factors to consider.

The APCC MME forecasts that in—situ temperature (t2m) is positive, precipit
ation" (prec) is negative this year.

As a result, the ESPreSSO™ predicts that the temp this FEB will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +0.52 °C.

Note that the prediction skill (correlation skill) of ESPreSSO™ in F

EB is r = 0.49 during the all (training + forecast) period. The correlation
skill for the training (1983-2005) period and the independent forecast (20
06-2017) period is r = 0.52 and r = 0.43, respectively.

JE 12, O 113 2oLt 2
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a) Hindcast b) Forecast ¢) MAR Forecast
38N {° :
37N o
36N 1 Loz
35N - .
34N 1 y, y,
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d) Observation, Hindcast, and Forecast

81 -Hindcast Jdck=knife'r = 0.73 Forecast r = 0.87
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e) Seasonal OQutlook by ESPreSSO™

The ESPreSSO™ thinks the in—situ temperoture (t2m), low—level temper
ature to the east (t850), seasonal foot—print SST (sst) are important facto
rs to consider.

The APCC MME forecasts that in—situ temperature (t2m) is positive, seasonal
foot—print SST (sst) is positive this year.

As a result, the ESPreSSO™ predicts that the temp this MAR will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +0.45 °C.

Note that the prediction skill (correlation skill) of ESPreSSO™ in M

AR is r = 0.77 during the all (training + forecast) period. The correlation
skill for the training (1983-2005) period and the independent forecast (20
06-2017) period is r = 0.73 and r = 0.87, respectively.

J8 13, O 113 2oL} 3,



22 | MMt 7|HS SE3 BT TETE A OfS AAH

a) Hindcast b) Forecast ¢) APR Forecast
38N 4+
37N 55 2.7
36N 1 40.05 L4025
35N 1 -0.35 -1.75
34N A

-0.85 -4.25
33N . r y . - - r - .
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d) Observation, Hindcast, and Forecast
151 Hindcast Jdck=knife'r = Q63 Forecast r = 0.58

S B 1

1985 1990 1995 2000 2005 2010 2015

\

e) Seasonal Outlook by ESPreSSO™
The ESPreSSO™ thinks the temperature to the west (China) (t850), mer
idional wind (v850), ENSO SST (sst), 10 SST (sst), ENSO prcp (prec), in sit
u temperature (t2m) are important factors to consider.
The APCC MME forecasts that temperature to the west (China) (t850) is posit
ive, ENSO SST (sst) is positive, ENSO prcp (prec) is positive, in situ temp
erature (t2m) is positive this year.
As a result, the ESPreSSO™ predicts that the temp this APR will like
ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XXZ%), around +0.53 °C.
Note that the prediction skill (correlation skill) of ESPreSSO™ in A
PR is r = 0.60 during the all (training + forecast) period. The correlation
skill for the training (1983-2005) period and the independent forecast (20
06—2017) period is r = 0.63 and r = 0.58, respectively.

JE 14, I3 113 2oLt 43
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a) Hindcast b) Forecast ¢) MAY Forecast
38N A
37N 1
36N
35N 1
34N A
33N
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d) Observation, Hindcast, and Forecast

Hindcast Jack—knife - r = 0.57 Forecost r
18 - . ‘N I I
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171 5T B
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1985 1990 1995 2000 2005 2010 2015

e) Seasonal Outlook by ESPreSSO™
The ESPreSSO™ thinks the subtropical western Pacific tempercture (t8
50), southerly wind (v850), in—situ high pressure (z500), local high sip (s
Ip) are important factors to consider.
The APCC MME forecasts that subtropical western Pacific temperature (t850)
is positive, southerly wind (v850) is negative, in—situ high pressure (z500
) is positive this year.
As a result, the ESPreSSO™ predicts that the temp this MAY will like
ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XXX), oround +0.37 °C.
Note that the prediction skill (correlation skill) of ESPreSSO™ in M
AY is r = 0.69 during the all (training + forecast) period. The correlation
skill for the training (1983~2005) period and the independent forecast (20
06-2017) period is r = 0.57 and r = 0.86, respectively.

J8 15, O 113 2oL} 5,
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a) Hindcast b) Forecast ¢) JUN Forecast

38N 4
37N 2.75
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35N 1 -1.75
34N A

—4.25
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d) Observation, Hindcast, and Forecast

Hindcast Jack—knife: r = 0.49 Forecast rg= 0.5
’ihi!ili

1985 1990 1995 2000 2005 2010 2015

e) Seasonal Outlook by ESPreSSo™

The ESPreSSO™ thinks the zonal wind over East Asia (uB850), air tempe
rature near Korean peninsula (t850), Sea surface temperature over the North
Pacific (sst) are important factors to consider.

The APCC MME forecasts that zonal wind over East Asia (u850) is positive, a
ir temperature near Korean peninsula (t850) is positive, Sea surface temper
ature over the North Pacific (sst) is positive this year.

As a result, the ESPreSSO™ predicts that the temp this JUN will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +1.54 °C.

Note that the prediction skill (correlation skill) of ESPreSSO™ in J

UN is r = 0.53 during the all (training + forecast) period. The correlation
skill for the training (1983—-2005) period and the independent forecast (20
06—2017) period is r = 0.49 and r = 0.59, respectively.

8 16. I3 111 2oLt 6
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38N g
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36N A
35N A
34N -
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d) Observation, Hindcast, and Forecast

221

"Hindcast Jack=knigg r = 0.57 ' FUr‘efC’ds‘t r=:0.58

1985 1990 1995 2000 2005 2010 2015

e) Seasonal Outlock by ESPreSSOo™

The ESPreSSO™ thinks the South China precipitation (prec), Kuroshio
extension southerly (—) (v850) are important factors to consider.

The APCC MME forecasts that there is no significant signal this year.

As a result, the ESPreSSO™ predicts that the temp this JUL will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +-—0.00 ®C.
MNote that the prediction skill (correlation skill) of ESPreSSO™ in J

UL is r = 0.53 during the all (training + forecast) period. The correlation
skill for the training (1983—2005) period and the independent forecast (20
06—2017) period is r = 0.51 and r = 0.58, respectively.

JE 7. J8 113 2oLt 7,
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a) Hindcast b) Forecast ¢) AUG Forecast
38N {5,
37N i
36N - 0.05
35N 1 -0.35 S :
il ~0.85 o
SN"76t 125F 130F 126F 128F 130F lz'rf 128E 'ﬁ,;s
- d) Observctiqn, Hindcast, and Forecast
27 "Hindcast Jack—knife r = 0.55 ,

1385 1990 1995 2000 2005 2010 2015

e) Seasonal Outlook by ESPreSSO™

The ESPreSSO™ thinks the low—Ilevel zonal wind to the north (u850), |
ocal and near SST (sst), southerly" (vB50) are important foctors to conside
r.

The APCC MME forecasts that local and near SST (sst) is positive this year.

As a result, the ESPreSSO™ predicts that the temp this AUG will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +0.48 °C.

Note that the prediction skill (correlation skill) of ESPreSSO™ in A

UG is r = 0.69 during the all (training + forecast) period. The correlation
skill for the training (1983—2005) period and the independent forecast (20
06—2017) pericd is r = 0.65 and r = 0.78, respectively.

8 18, I3 113 2oLt 8.
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a) Hindcast b) Forecast ¢) SEP Forecast
38N {: : =
37N A 2.75
36N 1 0.25
35N 1 ' et -1.75
34N 1 i

-4.25

3N 12'5 12'8E‘§§E 126E 128F 130E 126 128F 130F

d) Observation, Hindcast, and Forecast

Hindcast .Jack—=knife. r B3 .. e Forecast.r..=.0.80

1985 1990 1995 2000 2005 2010 2015

e) Seasonal Outlook by ESPreSSO™
The ESPreSSO™ thinks the Kuroshio SST (sst), North Pacific High (slp
), in—situ temperature (t2m), southerly" (v850) are important factors to co
nsider.
The APCC MME forecasts that in—situ temperature (t2m) is positive this year

As a result, the ESPreSSO™ predicts that the temp this SEP will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around +0.81 °C.

Note that the prediction skill (correlation skill) of ESPreSSO™ in S

EP is r = 0.68 during the all (training + forecast) period. The correlation
skill for the training (1983—2005) period and the independent forecast (20
06—-2017) period is r = 0.63 and r = 0.80, respectively.

JE 19, T3 113 2oLt 9
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38N A

3INT

36N 1

a) Hindcast b) Forecast ¢) OCT Forecast
0.55 275
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d) Observation, Hindcast, and Forecast

17 1
16 -

- Hindcast ‘Jack=knife 1= 0.54 -

1985 1990 1995 2000 2005 2010 2015

e) Seasonal Outlook by ESPreSSO™

The ESPreSSO™ thinks the low—level temperature (t850), in—situ tempe
rature (t2m), North Pac westerly (uB50), Arabian precipitotion (prec) are i
mportant factors to consider.

The APCC MME forecasts that low—level temperature (t850) is positive, in—si
tu temperature (t2m) is positive, North Pac westerly (u850) is positive, Ar
abian precipitation (prec) is positive this year.

As a result, the ESPreSSO™ predicts that the temp this OCT will like

ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%Z), around +1.52 °C.

Note that the prediction skill (correlation skill) of ESPreSSO™ in O

CT is r = 0.53 during the all (training + forecast) period. The correlation
skill for the training (1983—-2005) period and the independent forecast (20
06—2017) period is r = 0.54 and r = 0.52, respectively.

8 20, O3 113 2oLt 108



a) Hindcast

b) Forecast
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c) NOV Forecast

38N {: 2 \ “ogried i
37N 1 2.75
36N 1 & 0.25
ji: ‘ ‘ ; ; ~1.75
w2 sl & ] o <]l
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d) Observation, Hindcast, and Forecast
111 Hindeast Jaek=knife ¥ =0.32 "
10. . , . .

e

2000 2005 2010 2015

1995

1985 1890

e) Seasonal Qutlook by ESPresSso™
The ESPreSSO™ thinks the South China Sea convection (prec), SCS SLP
(slp), SE Asian temperature (t2m), meridional wind (SE) (v850), meridional
wind (SW) (vB50) are important factors to consider.
The APCC MME forecasts that South China Sea convection (prec) is positive,
SCS SLP (slp) is negative, SE Asian temperature (t2m) is positive, meridion
al wind (SW) (v850) is negative this year.
As a result, the ESPreSSO™ predicts that the temp this NOV will like
ly be XXX (ABOVE XX%, NORMAL XX%, BELOW XX%), around —0.63 °C.
Note that the prediction skill (correlation skill) of ESPreSSO™ in N
OVisr 0.34 during the all (training + forecast) period. The correlation
skill for the training (1983—2005) period and the independent forecast (20
06—2017) period is r = 0.32 and r

0.39, respectively.

8 21, O3 11 2ot 11
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Mon Var Longitude Latitude Description

sst 1425 1775 20.0 375 Kuroshio SST

1 500 12560 1600 325 475 high pressure (z500) over the East Sea
2m 1225 1450 275 475 in-situ temperature
slp 77.5 125.0 32.5 57.5 north eastern Eurasian pressure

. v8b0 1075  135.0 35.0 55.0 low-level southerly wind
t2m 175 1475 27.5 42.5 in—situ temperature
prec 115.0 1475 35.0 52.5 In-situ precipitation
t2m 1075 1425 27.5 42.5 in—situ temperature

3 850 130.0 1625 30.0 475 low-level temperature to the east
sst 2225 2525 75 225 seasonal foot-print SST
850 70.0 1125 325 475 temperature to the west (China)
v850 1325 160.0 15.0 325 meridional wind

" sst 2500 2825 175 2.5 ENSO sea surface temperature
sst 47.5 75.0 -7.5 12.5 Indian Ocean sea surface temperature
prec 2450 2775 -150 0.0 ENSO precipitation
t2m 70.0 152.5 275 475 in situ temperature
850 1125 1425 25 20.0 subtropical western Pacific temperature
v850 105.0 1275 40.0 62.5 southerly wind

° z500 115.0  150.0 325 525 in-situ high pressure
slp 126.0 1700 325 55.0 local high sea level pressure
u850 1075 1575 325 60.0 zonal wind over East Asia

6 860 87.5 175.0 10.0 475 air temperature near Korean peninsula
sst 1575 2175 10.0 450  sea surface temperature in the North Pacific

. prec 100.0 1275 12.5 30.0 South China precipitation
v850 1525 1875 15.0 50.0 Kuroshio extension southerly ()




4. RESEARCH RESULTS |

E 1. ESPreSSO-KRUIM F2& 22 72 QN9 Het 9l/3: A 2F(H5)

Mon Var Longitude Latitude Description
u850 105.0  220.0 475 62.5 low-level zonal wind to the north
8 sst 115.0  155.0 275 475 local and near SST
v850 1175 1375 275 47.5 southerly wind
sst 157.5  200.0 275 425 Kuroshio SST
slp 165.0 2100 7.5 40.0 North Pacific High
° t2m 1200 1375 275 475 in—situ temperature
v850 175 1375 17.5 35.0 southerly wind
850 1125  155.0 15.0 40.0 low-level temperature advection
- 2m 1225 1475 22.5 40.0 in-situ temperature
u8b0 1625 2125 40.0 57.5 North Pac westerly
prec 425 775 5.0 35.0 Arabian precipitation
prec 110.0  140.0 10.0 32.5 South China Sea convection
slp 110.0 1375 10.0 375 South China Sea sea level pressure
11 t2m 90.0 122.5 5.0 32.5 SE Asian temperature
v850 1225 1475 12.5 325 meridional wind (SE)
v850 1000 1225 15.0 375 meridional wind (SW)
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