
Prediction challenges associated with errors in linear trends of 
tropical Pacific sea surface temperature 

Key Take Away:  SST trends in initialized climate model forecasts are more positive than observed trends across 
the tropical Pacific Ocean. This appears to be associated with an increase in El Niño False Alarms.   
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~40 year linear trend (1982-2020) computed separately for each forecast lead time and model in the North American Multi-Model Ensemble (NMME)
Linear Trend Error (forecast minus the observations) is too positive in the eastern Pacific Ocean.  Most evident by  the ~4.5-month lead and beyond.

CFSv2 and CCSM4 have 
known ini8aliza8on errors 
which manifest as SST 
trend error at short lead 
8mes (see 0.5-month). 
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Total Sea Surface Temperatures (SSTs) Relate To Precipita5on Anomalies:  Total SST and Central Pacific Precipita5on Anomaly Indices 
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Root Mean Squared Error (RMSE) in mm/day

Errors in the SST trends relate to 
Errors in Precip. Anomalies

Typical precipitation anomalies in this region range 
from 3-5mm/day . These are relatively large errors.

“Perfect” 100 member AR(2) simulation of Niño-3.4 index with a 
linear trend added to the ensemble mean in the bottom panel.

Posi?ve SST trends 
increase the frequency of 
El Niño False Alarms (pink 
dots) especially in the last 

half of the record.

In NMME predictions, El 
Niño False Alarm ratio 

increases with larger SST 
trend index errors.

Has this ratio changed from the first 
half of the record to the last half? 



El Niño False Alarm Ra0o increased in the last half of the record. 
SST trend errors have an influence on seasonal ENSO predic0ons.

• Implication that understanding the “Pattern Effect” is tied to improving seasonal climate predictions.

• Motivates the bridging of modeling efforts associated with initialized climate predictions and efforts associated 
with uninitialized CMIP-style simulations.   

• Community may want to consider recommending the creation of large-ensembles that stem from initialized 
models (e.g. GFDL-SPEAR) that would allow researchers to understand how errors in the short term (which can 
be verified against observations) may result in biases in longer term projections.  
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