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Goddard and Gershuniv (2020), Soden (2000), Hobrook et al. (2020)
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Figure. ENSO influence on winter maxima of daily precipitation (RX1day) 
during 1950/1951–2009/2010. 

Figure. ENSO influence on winter mean precipitation during 1950/1951–
2009/2010. 
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Ecosystem

Goddard and Gershuniv (2020), Soden (2000), Hobrook et al. (2020), Adams et al.
(1999), Callahan and Mankin (2022)
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Ecosystem

Goddard and Gershuniv (2020), Soden (2000), Hobrook et al. (2020), Adams et al.
(1999), Callahan and Mankin (2022)
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Q] How local and regional communities can better respond 
to and sustainably manage ENSO events and impacts ?



2023 D 2024 JF SST anomaly

DJF: December-January-February
SST: Sea Surface Temperature



2023 D 2024 JF SST anomaly Precipitation increasing ratio compared to 
normal (270.8%) Record High in Korea 
since the mid 1970s 

KMA

2023 D 2024JF Precipitation.

DJF: December-January-February
SST: Sea Surface Temperature



10

2023 D 2024 JF SST anomaly

KMA

20% of planted area in Jeonnam damaged 'Leaf blight' 
in Muan, Hampyeong, etc. Fears of supply disruption 
due to reduced shipments Provinces “recognize the 
disaster” to the government

Rapid rise of vegetable prices...food price 
'emergency' 

2024 Spring

Precipitation increasing ratio compared to 
normal (270.8%) Record High in Korea 
since the mid 1970s 

KMA

DJF: December-January-February
SST: Sea Surface Temperature

2023 D 2024JF Precipitation.
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KMA’s winter Probability forecasting 

Precipitation

[Nov. 2023, KMA]

Normal range

B/    N/    A B/    N/    A B/    N/    A

KMA: Korea Meteorological Administration
B/N/A: Below Normal/Normal/Above Normal

December January February
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• Further understanding ENSO climate teleconnection (i.e., extreme
weather) and its change

• Need to understand the relationship between ENSO’s impact (ex, 
Agriculture) and Human community/Ecosystem from the present 
climate to future climate

Q] How local and regional communities can better respond 
to and sustainably manage ENSO events and impacts ?
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Atmospheric teleconnections

• Further understanding ENSO climate teleconnection and its change
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Yeh et al. (2019, Reviews of Geophysics)

What are Teleconnections?

Teleconnections are significant relationships or links 
between weather/climate phenomena at widely separated 
locations on earth.

ENSO & Local weather and 
climate 
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Yeh et al. (2019, Reviews of Geophysics)

Yang et al. (2018, National Science Review) 

ENSO Teleconnection Mechanisms 



16

ENSO Teleconnection Mechanisms 

Taschetto et al. (2021, ENSO in a changing climate) 
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Global mean surface temperature anomaly
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Global mean surface temperature anomaly
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Yeh et al. (2018)

Changes in the mean state both in the tropical
Pacific and elsewhere around the globe

Changes in ENSO properties such as its
spatial pattern and amplitude

1 2
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Typical ENSO response:

Running (11-year) Std. of Nino3.4 SST index 
(1979-2023)Nino 3.4 SST  Index (1979-2023)

Changes in ENSO atmospheric teleconnection since 1979 (Boreal winter, Dec.-Jan.-Feb)

Nino 3.4 SST  Index: Averaged SST anomaly
In the NINO3.4 region (170W-120W, 5N-5S) 
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Tropical mean (20°S-20°N) ENSO-response with a 11-
year window & Line (Trend):

ERA5

JRA-55

Tropics: The ENSO-induced atmospheric anomalies
significantly increase

Changes in ENSO atmospheric teleconnection since 1979 (Boreal winter, Dec.-Jan.-Feb)

Typical ENSO response:
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Trend of ENSO response (1979-2023)

〮 Extratropics: Shift of El Nino-induced atmospheric anomalies

Changes in ENSO atmospheric teleconnection since 1979 (Boreal winter, Dec.-Jan.-Feb)

Typical ENSO response:
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Moving (21-year) correlation
[ENSO & South Korean winter Temp]

Example: South Korea Temp & ENSO

C
orrelation

1979-1999
C.C.:0.26

2003-2023
C.C.:0.49
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…Under climate change, economic loss grows exponentially
with increased ENSO variability. Under a high-emission scenario,
increased ENSO variability causes an additional median loss of US$33 T to 
the global economy…..

Liu et al. (2023)

Need to understand the relationship between ENSO’s impact and 
Human community/Ecosystem from the present climate to future 
climate
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〮 48 CMIP6 Earth System Models (SSP585) 

Under climate change,

ENSO variability  ↑

Global mean surface temp. 
Variability ↑

Extreme Weather &
Hydrological cycle ↑

125 years [1850-1974] 125 years [1975-2099]

ENSO’s impact ↑

Need to understand the relationship between ENSO’s impact and 
Human community/Ecosystem from the present climate to future 
climate
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〮 ENSO climate teleconnection is changing. 

〮 ENSO’s impact might increase if ENSO’s variability increases under 
global warming 

Collaboration & Sharing Information in regional communities
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Seasonal forecasting 
(Temp. & Precip.)

University
in Korea

REPUBLIC of KOREA AIR FORCE

Example: KMA & ENSO



Thank you


