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El Niño and La Niña, the extremes of the El Niño Southern Oscillation (ENSO), are known to impact river flow
and flooding at the global scale (Chiew and McMahon 2002, Ward et al. 2014). In the past, efforts to prepare for
the impacts of El Niño have often relied on seasonal precipitation forecasts as a proxy for hydrological extremes,
due to a lack of hydrologically relevant information. However, precipitation forecasts are not necessarily the best
indicator of hydrological extremes (Stephens et al. 2015, Coughlan de Perez et al 2017). Now, two different global
scale hydro-meteorological approaches for predicting river flow extremes on seasonal timescales are available to
support flood and drought preparedness. These approaches are statistical forecasts based on large-scale climate
variability and teleconnections, and resource-intensive dynamical forecasts using numerical weather prediction
systems. Both have the potential to provide early warning information, and both can be used to prepare for El
Niño impacts, but which approach provides the most useful forecasts?

We present results of a recent global scale study using river flow observations to assess and compare the
ability of two recently-developed forecasts to predict high and low river flow during El Niño: statistical historical
probabilities of ENSO-driven hydrological extremes (e.g. Emerton et al. 2017), and the dynamical seasonal
river flow outlook of the Global Flood Awareness System (GloFAS-Seasonal; Emerton et al. 2018). Our results
highlight regions of the globe where each forecast is (or is not) skilful compared to a forecast of climatology, and
we further discuss the advantages and disadvantages of each approach for predicting hydrological extremes during
El Niño.

References:

Chiew, F. H. S. and T. A. McMahon, 2002: Global ENSO-streamflow teleconnection, streamflow forecast-
ing and interannual variability, Hydrol. Sci. J., 47(3), 505–522, doi:10.1080/02626660209492950

Coughlan De Perez, E., E. Stephens, K. Bischiniotis, M. Van Aalst, B. Van Den Hurk, S. Mason, H. Nis-
san and F. Pappenberger, 2017: Should seasonal rainfall forecasts be used for flood preparedness?, Hydrol. Earth
Syst. Sci, 21, 4517–4524, doi:10.5194/hess-21-4517-2017

Emerton, R., H. L. Cloke, E. M. Stephens, E. Zsoter, S. J. Woolnough and F. Pappenberger, 2017: Com-
plex picture for likelihood of ENSO-driven flood hazard, Nat. Commun., 8, 14796, doi:10.1038/ncomms14796

Emerton, R., E. Zsoter, L. Arnal, H. L. Cloke, D. Muraro, C. Prudhomme, E. M. Stephens, P. Salamon and
F. Pappenberger, 2018: Developing a global operational seasonal hydro-meteorological forecasting system:
GloFAS-Seasonal v1.0, Geosci. Model Dev., 11(8), 3327–3346, doi:10.5194/gmd-11-3327-2018

Stephens, E., J. J. Day, F. Pappenberger and H. Cloke, 2015: Precipitation and floodiness, Geophys. Res.
Lett., 42(23), 10,316-10,323, doi:10.1002/2015GL066779

Ward, P. J., B. Jongman, M. Kummu, M. D. Dettinger, F. C. Sperna Weiland and H.C. Winsemius, 2014b:
Strong influence of El Niño Southern Oscillation on flood risk around the world., Proc. Natl. Acad. Sci., 111(44),
15659–64, doi:10.1073/pnas.1409822111


