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1. Introduction

In this study, the possible reasons why the seasonal mean precipitation prediction skill over the US west
coast during December-January-February (DJF) is low in the National Centers for Environmental Prediction
(NCEP)’s Climate Forecast Systems version 2 (CFSv2) are explored. The analysis is based on the hindcasts
and real-time forecasts from the North American Multi-Model Ensemble (NMME, Kirtman et al. 2014). We
first examine how well basic features of the DJF precipitation in terms of its climatological mean, total
interannual variability, and the mean response to ENSO SST are predicted across each of seven models in the
NMME. We also assess the anomaly correlation skill and the signal-to-noise ratio (SNR) to validate whether
the prediction skill of DJF precipitation over the west coast is low in general across the models. Then, we
analyze the west coast precipitation response in individual models to anomalous ENSO SSTs during individual
El Nifio events to investigate to what extent the response during individual events differ from the composite
response. Specially, it can be approached in two ways: 1) by analyzing the consistency of precipitation
responses across El Nifio events in a single model, and thereby, examine the influence of ENSO SST flavor and
possible non-linearity in the response; and 2) by analyzing the consistency of precipitation responses across
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and skill due to the biases in the model, small ensemble size, and the influence of sampling over short
verification time period (Fig. 2).
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Fig. 3 The DJF precipitation ensemble means during each of 11 El
Nifio events arranged from the weak to strong event (from the left
to right columns) for each models, multi-model average (labeled
as NMME), and observation over the US west coast. Unit is
mm/day.
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constrained by ENSO SSTs and is influenced more (less) by internal variability resulting in lower (higher) SNR.
A lower (higher) SNR, in turn, will result in smaller (larger) skill in seasonal prediction.

3. Concluding remarks

In summary, various analysis approaches based on the extensive dataset in the NMME from seven seasonal
forecast models show that low skill in predicting seasonal mean precipitation along the US west coast is due to
inherent predictability associated with a low signal-to-noise (SNR) regime. In contrast, for the same dataset,
analysis over the US southeast presents a different paradigm of a higher SNR regime having a higher prediction
skill. Another side of the analysis is that it did not provide answers to the questions like the sensitivity to
different SST flavors in the ENSO response (non-linearity) for the precipitation over the US west coast, even
though the analysis was based on a large multi-model dataset such as NMME. Such difficulty in itself may
indicate it is in a low SNR regime, and a higher level of effort is required for extracting the signal above the
noise and drawing robust inferences gets harder, for example, requiring larger ensemble sizes.

References

Kirtman, B. P., and Coauthors, 2014: The North American Multimodel Ensemble: Phase-1 seasonal to
interannual prediction; phase-2 toward developing intraseasonal prediction. Bull. Amer. Meteor. Soc ., 95,
85-601, doi: 10.1175/BAMS-D-12-00050.1.

Chen, M., P. Xig, J. E. Janowiak, and P. A. Arkin, 2002: Global land precipitation: A 50-yr monthly analysis
based on gauge observations. J. Hydrometeor, 3, 249-266.



