@

Korea Meteorological

Administration

Climate Outlook for
Summer 2022 over Korea

SON Huijeong, GONG Yeonji, KIM Miran, WON Youjin
and CHO Kyungsuk

Climate Prediction Division

Korea Meteorological Administration

FOCRAII, 9 May 2022



Outlines

Dynamical

Models

(GloSeab,
WMO-LC LRFMME)

Korea Meteorological
Administration

Climate

Predictors

(ENSO, Snow Cover,

etc.)

2022

Summer
Outlook




The review of the last Summer Seasons (2019~2021)
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Temperature Precipitation Changma Changma normal period : 6.25.~7.26.
f Summer Monsoon Changma normal precipitation : 356.7mm
2019 24.0°C(+0.3 °C) 510.5mm(13.8%ile) Changma
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» 2nd Iargest Changma Precipitation(701.4mm) in 2020 since 1973
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The review of Recent Climate

SST anomaly

SST Weekly Anomaly (OISSTv2)
24Apr2022 ~ 30Apr2022
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La Nifia continued during this
Spring.

Mean temp. 10.8°C | Anomaly +1.4°C
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Period : 3.1.~5.3.

OLR anomaly 850hPa U-wind anomaly (55~5N)
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Convective activity inferred from OLR  Easterly wind continued over the
was enhanced around western tropical  central tropical Pacific.

Pacific and was suppressed in South

Asia.
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CMAR7.7°C(+16 °C) Moot APR 1381417 °C) - Temperature over

"_ Korea is above
normal

Temperature (°C)

TS e e

MAR 89.3mm(84.2%ile) APR 60.0mm(31.8%ile)
Precipitation is near
normal, but the
amount varied each
|I| ‘ months
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Prediction of 2022 suUmmer Gloseas initial 5.2)

<500h5a >

500hPa GPH Mean anomaly by G with HCST(1993~2016)
[2022.06.01~2022.08.31] F 1seas 1.Date: 2022,

» Positive anomaly is predicted over the northwest of Lake Baikal for June.
—> |_eads to inflow of the cold air into Korea.

» Relatively, Negative anomaly exists over Western North Pacific region. WNPSH is likely to be
weaker than normal for July & August.
—» Less impacts by WNPSH for July & August

<200hPa>

» Positive anomaly is shown over the north of
Korean Peninsula. Tibetan High could extend

northeastward for July & August.
* The variability of Snow cover in Tibetan and its impact
would be needed to monitoring.
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<850hPa wind >

850hPa WIND Mean anomaly by GS6-KMA with HCST(1993-2016)
2022.06.01—2022.08.31] F 1seas

I.Date:2022.05.02

850hPa WIND Mean anomaly by GS6-KMA with HCST(1993-2016)
[2022.06.01~2022.06.30] F 1mon
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850hPa WIND Mean anomaly by GS6-KMA with HCST(1993-2016) y
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850hPa WIND Mean anomaly by GS6-KMA with HCST(1993-2016) g
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» Anti-cyclonic circulation anomaly over the East China Sea for June = Southwesterly wind occurred

—)» Enhanced warm moist air continue to flow into Korea =% Above normal precipitation

» Cyclonic circulation anomaly over east of Korea for July & August —p Easterly wind occurred
&)~ Betow normal precipitation
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Prediction of 2022 summer (WMO LC-LRFMME)

<500 hPa anomaly> <SCM>

Simple Composite Map

Beijing CMCC CPTEC,ECMWF Exeter, Melbourne Montreal Offenbach.Seoul Tokyo, Toulouse, Washington ”
[Unit : gpm]
90N _500hPa GPH : JJA2022 (issued on Apr2022)

Simple Composite Map
Beiing CMCC.CPTE ok

June July

[Unit: gpm] Unit : gpn

Gissued on Apr2022) . 500hPa GPH : Jul2022 Gissued on Apr202E,

~ August

[Unit : gpm]
Gissued on Apr2022)

Simple Composite Map
Beiing CMCC.CPTE
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Beijing CMCC.CPTEC,ECMWF, Exeter,Melbourne, Montreal Offenbach. Seoul, Tokyo, Toulouse, Washington
500hPa GPH : Aug2022 (issued on Apr2022)
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Probabilistic Multi-Model Ensemble Forecast Probabilistic Multi-Model Ensemble Forecast Probabilistic Multi-Model Ensemble Forecast
Beijin CMOC.CPTEC.F ok Besfing CMCC.CPTEC.FC Tk BeijinCMOC.CPTEC.Fi Takyo, Toulose Washington
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» In both, positive anomaly over East Asia
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<T_2m anomaly>

Simple Composite Map
Beijing CMCC,CPTEC,ECMWF Exeter, Melbourne, Montreal Offenbach.Seoul Tokyo, Toulouse, Washington

2m Temperature : JJA2022

[Unit: K]
(issued on Apr2022)
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[Unit : K]
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Simple Composite Map

Beiing CMCC CPTECEC

2m Temperature : Jun2022

<SCM>

July

[Unit : K]

Simple Composi

te Map
Beljing CMCC.CHTEC ECMWI
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Probabilistic Multi-Model Ensemble Forecast
Beijing CMCC.CPTEC,ECMWF, Exeter,Melbourne, Montreal, Moscow,Offenbach,Seoul Tokyo, Toulouse, Washington

2m Temperature : Jul2022 (issued on Apr2022)
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(issued on Oct2021)

Probabilistic Multi-Model Ensemble Forecast
Beiing CMOC, CPTEC ECMWF.
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<PMME>

August

(issued on Oct2021)

y Probabilistic Multi-Model Ensemble Forecast
¥

Probabilistic Multi-Model Ensemble Forecast
5 Beiing CMOC CPTEC ECMW

Bejing CMCC.CPTEC ECMWF

850hPa Temperature : Jan2022 G

Oc2021) - 8S0hPa Temperature : Feb2022
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» Most East Asian region shows near normal or above-normal temperature
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<Precipitation anomaly>

Simple Composite Map
Beijing CMCC.CPTEC,ECMWF Exeter, Melboumne Montreal Offenbach Seoul, Tokyo, Toulouse, Washington

<SCM>

[Unit : mm]
(issued on Apr2022)

ion : JJA2022

Simple Composite Map
Belfing CMOC, CPTEC.EC

Precipitation : Jun2022 202) . Precipitation : Jul2022
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Simple Composite Map
Belfing CMOC, CPTECEC

Precipitation : Aug2022
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» Above normal over South Korea and eastern part of China for June
G@&lgmkmormal or near normal precipitation for July and August
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ENSO Prediction

<SST Weekly Anomaly (Recent)>

SST Weekly Anomaly (OISSTv2)
24Apr2022 ~ 30Apr2022 J une
August
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<Model predictions > <KMA Nino 3.4(GloSea6)> <Mean Temperature anomalyand

3.0 Area - nno: KMA GloSeat (N216L85, eORCABISLTS) H itat. t La N H4
S D, ical Model:
=iy [ : precipitation a Ina>
23 — 7|41 (KMA) CMC CANS|
IRI/CPC —iR(cP) ok June July August
2. Py 2 olg Temp Prcp Temp Prcp Temp Prcp
e - (°C) (mm) (°C) (mm) (°C) (mm)
g +0.3 —— —— +0.6 245.9~308.5 +0.5 225.3~346.7
_:- 1985 -0.7 212.4 0.6 219.6 1.1 301.2
£ e 1989 i)z 188.2 -0.8 3775 -0.5 220.8
=4 =
'<_( 2 1996 -0.5 302.8 -0.7 221.9 0.0 116.2
7 g 2000 0.0 166.5 0.8 2454 0.1 392.1
ol E 2008 =141 186.9 1.3 246.2 -0.6 191.1
o
§ o 2012 0.5 76.2 0.6 298.8 1.1 405.2
Tendency]| - + 0- 0+
-2
1999 0.1 168.9 -0.9 287.3 -0.8 360.9
=5 OBSERVED FORECAST NTUCODA 2011 0.4 285.3 0.3 498.1 -0.2 284.8
JFM Mar  MAM  AM} M) JJA JAS ASO  SON OND NDj  DJF 2017 0.2 597 16 3135 0.1 2395
_gl?wl MNowZ021l  Dec2071 Jan2022 Fen2022 Mar2022  AprI022  May2023 2022 WiZ0FT Aug2022  Sepl022
Tendencyl 0+ o+ 0- 0+

Walid Date - 20220401 - 20220930 (+6man) Initial Date : 20220308 - 20220328
FCST: 42mem, HCST: 1993 - 2016(504mem; 0228 0201 0303 0317 0325

» Recently sea surface temperature of the Nino3.4 region is negative anomaly(-1.2°C)
» La Nifa condition is likely to continue during this summer
p Statistically, during La Nifna precipitation over Korea tends to be above normal for June

Korea Meteorological
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Snow Cover condition

<Snow cover>

20220502 : “—J-fe.z;_w g__r--1|

20220502
RUTGERS GLOBAL SHOW LABI|

™,
I\
£ £
N _./ N
I\.
TP [
TR e e A
T i | - RS [ ™ . T
- I I=I" ’i I L"f’:{(—:{‘l'n |"‘I _.r-. .?- \-.J..! ! \s_‘i
"\r/ 4 ¥ RN pr T i \:-'}
W o | VoA emre T ! i
{' ¥ “'"—;,.% It 3 A
AL, - -— | !
e T T M ey L il;f}
> - ™~ o ,,-“-] ... - 5
i L _!- : } !
T ., W net
(2 v |
| | Legend: . Positive . MNegative l:‘ No Anomaly

» Recently Snow Cover in Tibetan Plateau is normal.
- However the fluctuation still remain high, so monitoring is needed continuously

- If less Snow cover in Tibetan for Spring, it could lead to strengthened Tibetan High
feeds back to higher surface temperature over Korea for summer

Korea Meteorological
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<Trend of Mean Temperature over Korea>

y =0.0263x+20.578

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

y=0.0151x+24.135

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

y=0.0187x+24.611

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

June

= average 21.4°C
= +1.3°C / 49years

July

= average 24.6°C
= +0.7°C [/ 49years

August

= average 25.1°C
= +1.0°C / 49years

» The temperature of Korea is increasing trends for each month of summer
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Changma prediction using predictors

SST Weekly Anomaly (OISSTv2)
<PreC|p|tat|on> 24012022 ~ 30Apr2022
, " PosTvG Comrelat . . — 90N Contribution to the near- — Contribution to the
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‘ _ : : E”. wNe | : : or below—normal ralnfaII S0, 9'5J above- normal rainfall
Ay ' Vlew| ]
£Q; T Negatlve Correlation ' . cning Negative Correlation

Negatlve Correlatlon
Box: areas for selected predlctors
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NA: North Atlantic WNP: Western North Pacific 4 35 3 25 2 415 41 05 0 05 1 15 2 25 3 35 4

EUSC: Eurasian Snow Cover CNINO: Central Pacific NINO H ] . e .

BS: Bering Sew NPC: Northern Pasific Change Statistical forecast model for predicting the Changma precipitation

NIO: Northern Indian Ocean Changma precipitation =f+0.41 x NA(sst) |+ 0.46 x NPC(sst) - 0.40 x CNINO(sst)

Changma precipitation =f+0.49 x NA(sst) | 0.49 x NIO(sst) + 0.33 x BS(sst

Selected predictors for Changma Onset gma precip (ssY (st (sst)

Changma precipitation =f+0.57 x NA(sst) i+ 0.33 x NPC(sst) - 0.41 x WNP(olr)

Predictor Date Predictor Date Changma precipitation =H+0.54 x NA(sst) | 0.39 x NIO(sst) + 042 x EUSC
North Atlantic(NA(a)- 4/6~ Northern Indian 4/16~4/30
NA(®)) region SST [NA] 4/25 Ocean[NIO] .. . .
| » The Changma precipitation is near or below
- Bering Sea[BS] 3/12~3/31
Centra[ICF”\Ia}Elg(]: NINO 4/1~4/20 Eurasian Snow 3/1-5/31 normal ]
Cover[EUSC] - (Near normal) Based on 5 predictors*
Northern Pacific (4/11~4/30) Western North 5/11~5/30 * Five predictors : NA, CNINO, BS, NIO, NPC
change [NPC] -(3/22~4/10) PacificlWNR(OLR)]

- (Below normal) Predictor NA, which has the
* Source: Lee and Seo(2013), The development of a statistical forecast model for . . . .. .
Changma, Weather and forecasting, 28, 1304-1321, doi.org/10.1175/WAF pOS|t|Ve COI’I’e|atI0n W|th preCIpItatIOﬂ,

O shows a negative condition at the moment
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<Changma Onset >
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NA: North Atlantic
NP: Northwest Pacific
NTCP: North tropical central Pacific
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SST Weekly Anomaly (OISSTv2)
24Apr2022 ~ 30Apr2022
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Selected predictors for Changma Onset

Predictor

North Atlantic(NA@)-NA®)) region SST
[NA]

Northwest Pacific region SST
[NP]

North tropical central Pacific region SST

[NTCP]

Korea Meteorological
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Date

March~June
Positive lead to an early Changma onset

April~June
Positive lead to an early Changma onset

) May~June
Negative |ead to an early Changma onset

180 120W

I I I | [
4 35 3 25 2 15 -1 05 0 05 1 156 2 25 3 35 4

Statistical forecast model for predicting the Changma Onset
2.437(NCTP) — 4.322(NA) — 2.842(NP) +171

120E

Changma Onset =

» The Changma is likely to start earlier
than normal by the statistical model.

* Source : Park et al.(2015), Development of a Dynamics-Based Statistical Prediction
Model for the Changma Onset, 28, 6647-6666, doi.org/10.1175/JCLI-D-14-00502.1




Verification of Changma prediction

< Changma precipitation >
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- Tendencies of lower precipitation are similar to observations, but mostly underestimated.

< Changma Onset >

-

- = Changma Onset Index ‘ ’

— Predichon

Changma Onset

- Correlation of the Changma onset is 0.73.



m] La Nina condition is likely to continue during this summer

m] Summer Monsoon
- The westward extension of WNPSH will be weaker than normal for July and
August
- This Summer Monsoon is weaker than normal over Korea

m] 2022 Summer outlook over Korea
- (Temperature) Above normal, (Precipitation) Near normal
- The uncertainties are very strong and monitoring is needed during summer

* The variabilities are high in terms of ENSO, WNPSH, Tibetan snow and Artic activities etc.

Precipitation

Above Normal Near normal

Korea Meteorological 1 6
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Thank you !



