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See Full Paper for More Information

Lenssen, N., L. Goddard, and S. Mason (2020), Seasonal Forecast Skill of
ENSO Teleconnection Maps. Weather and Forecasting

Code and data available at github.com/nlenssen/ENSOImpacts
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Climate Services
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Increasing Forecast Complexity



6

Increasing Forecast Complexity
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Increasing Forecast Complexity
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30-year Climatology



9

30-Year DJF Precipitation Climatology

DJF climatological precipitation [mm/month]
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Increasing Forecast Complexity

No Forecast

30-year Climatology State-of-the-art 
Forecasting System
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Forecast of DJF Seasonal Precipitation
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Motivating Questions

(1) Is there skill in predicting seasonal precipitation from simple
(deterministic) ENSO teleconnection cartoons?

(2) Are there more skillful ENSO-based forecasts?

(3) How does the historical IRI seasonal forecast compare with the
ENSO-based forecasts?

(4) Is climatology an optimal reference forecast for assessing
state-of-the-art dynamical forecasts?
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Historical DJF Seasonal Precipitation During La Niña
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ENSO-Based Forecasts Summary

Deterministic, Known-ENSO

During ENSO conditions:

- Locations with significant anomalies issued 100% forecasts

During neutral conditions:

- All locations issued climatological forecasts

Probabilistic, Known-ENSO

During ENSO conditions:

- Locations with significant anomalies issued the probability of anomaly

During neutral conditions:

- All locations issued climatological forecasts
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Glossary

Forecast “Usefulness”

Resolution: Does the outcome differ given different forecasts?
Discrimination: Do the forecasts differ given different outcomes?

Forecast Bias

Reliability: Does the outcome occur as frequently as forecasted?

Comparison of Forecasts

Skill: How does a forecast perform relative to a reference forecast?
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Aggregated Tropics Verification
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Aggregated Tropics Verification

2000 2005 2010 2015

−
0.

30
−

0.
20

−
0.

10
0.

00
Mean Tropics Reliability

N
eg

at
iv

e 
R

el
ia

bi
lit

y 
S

co
re

IRI Forecast
Probabilistic Known−ENSO EBF
Deterministic Known−ENSO EBF

6e−04
0.0029
0.0457



22

Spatial Patterns of Skill
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Spatial Patterns of Skill
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Alternative Reference Forecast
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Motivating Questions

Is there skill in predicting seasonal precipitation from simple ENSO
teleconnection cartoons?

- Yes! However, poor reliability due to highly uncertain outcome

Are there more skillful ENSO-based forecasts?

- Probabilistic forecasts outperform the deterministic forecasts

- Inclusion of SST forecasts allow ENSO-based forecasts in weak-ENSO
conditions

How does the historical IRI seasonal forecast compare with the
ENSO-based forecasts?

- The IRI forecast almost always provides additional skill

Is climatology an “optimal” reference forecast for dynamical forecasts?

- To discuss further!
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See Full Paper for More Information

Lenssen, N., L. Goddard, and S. Mason (2020), Seasonal Forecast Skill of
ENSO Teleconnection Maps. Weather and Forecasting

Code and data available at github.com/nlenssen/ENSOImpacts
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Bonus Slides
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Alternative Reference Forecast
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Aggregated Tropics Verification
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Aggregated Tropics Verification
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