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https://iri.columbia.edu/our expertise/climate/forecasts/verification/

Gray indicates no (or negative) skill, Purple indicates highest skill.

Verification of  IRI’s Seasonal Climate Forecast

https://iri.columbia.edu/our


Observed two leading teleconnections using monthly ERA5 (1979 to 2017)

NH Z200

Tropical SST

The PNA pattern The Pacific-Arctic ( PARC) pattern 

Detrend & remove mean annual cycle



The PNA’s impacts The PARC’s impacts



The PARC oscillates on low-frequency time scales



Observed two leading teleconnections using monthly ERA20th (1900 to 2010) Detrend & remove mean annual cycle

NH Z200

Tropical SST

The PNA pattern The Pacific-Arctic ( PARC) pattern 



The PARC was prevailing in 2021

Annual mean Z200 anomaly (2020) Annual mean Z200 anomaly (2021) Diff  of  annual mean Z200 (2021 minus 2020)

Annual mean SST anomaly (2020) Annual mean SST anomaly  (2021) Diff  of  annual mean SST(2021 minus 2020)

ERA5/ERSST5 Climatology: 1979-2021



34 historical runs from CMIP6 (1979-2014)

Detrend & remove mean annual cycle

CESM1/2 TOGA, GOGA, Pacemaker runs
1980s to 2010s



How do CMIP6 models replicate the PNA and PARC? Detrend & remove mean annual cycle

ERA5



SOM analysis of  simulated PNA (MCA1) by 34 CMIP6 models
Obs MCA1 (the PNA)



SOM analysis of  simulated PARC (MCA2) by 34 CMIP6 models Obs MCA2 (the PARC)



Simulated rainfall/RWS associated with the PNA and PARC by CMIP6 

obs

34 CMIP6



Biases of  simulated mean state in CMIP6 ( the equatorial westerly duct is too strong in CMIP6 in JJA)

Black: obs
Red: CMIP6

Model minus obs



Biases of  simulated mean state (the waveguide effect: Beta/U) in CMIP6



CESM1 LEN ( long control-1800 yr)    
no significant improvement is seen in TOGA, GOGA, Pacemakers runs using either CESM1 or CESM2



• 1. We identify two leading tropical-extratropical Northern Hemisphere atmospheric teleconnections in

observations featuring different seasonal preferences and wave structures.

• 2. CMIP6 models struggle to simulate the summer teleconnection as skillfully as the winter type for reasons

associated with biases in simulated convection and mean flow around the tropical Pacific

• 3. Decadal climate predictions and climate projections from CMIP6 models focusing on the Arctic need to

account for biases in replicating the summer teleconnection presented herein.

Take-home Message 
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