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Colorado River water supply
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Hypothesis: ocean-land synchronization
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Hypothesis: ocean-land synchronization
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Decadal climate prediction approach
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Chikamoto et al., (2019): A drift-free decadal climate prediction 
system for the Community Earth System Model, J. Climate.
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Each experiment has 10-member ensemble.



Reconstruction of Colorado River water supply
Soil water anomalies

NCEP CPC

ODA

R (Water supp vs CPC) = 0.88
R (Water supp vs ODA) = 0.43

Ocean drives low-frequency streamflow variability



Predictability of Colorado River water supply
Reconstructed water supply Predictive skill
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The global warming component is negligible for interannual-to-
decadal water supply predictability



Predictability of Colorado River water supply

Reconstructed water supply Predictive skill
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The Colorado River water supply is predictable for several years!



Ocean memory for drought prediction
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What ocean precursors are important to 
predict shortage of Colorado River water supply?



Ocean-induced dry year composites
SST (shade) & Z500 anomalies (contour)
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Operational forecast using ocean precursors

https://climate.usu.edu/service/droughtPredictionPages/coloradoRiverWaterSupply.php

Monitoring

This & next 
water years?



Decadal climate prediction efforts
CESM-DPLE/SMYLE Our study

Model config ~1o x 1o , 40 members ~3o x 3o, 10 members

Observation Full field Anomaly field (& ExtF adjustment)

Atmosphere Uninitialized run No observation (from ODA)

Land Uninitialized run No observation (from ODA)

Ocean FOSI (wind stress & heat flux) 3D T&S in ORAS4 (from ODA)

Sea-ice FOSI (wind stress & heat flux) No observation (from ODA)

Model drift
Initialization shocks FOSI: Forced Ocean Sea ice simulations

ODA: Ocean data assimilation run

They may have less impact for seasonal predictability but larger for decadal  

There are many other factors!



Thank you for your attention!
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