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Abstract: 
 

The geographically isolated Hawaiian Islands are not immune to the effects of climate change. As the global climate 

warms, understanding historical rainfall variations is important to provide context for future changes. This talk 

focuses on a spatial trend analysis of Hawaiian rainfall from 1920 to 2012, and an attribution analysis to determine the 

influence of natural variability on these rainfall variations and whether we can detect an anthropogenic signal. 

Utilizing a high-resolution gridded data set of annual and seasonal rainfall, trends were calculated for every 250-m 

pixel across the state to produce spatially continuous trend maps. Over 90% of the state experienced drying trends, 

with the western part of Hawai‘i Island experiencing the largest significant long-term declines. A running trend 

analysis revealed areas with persistent trends through time. To quantify the influence of natural variability (ENSO, 

PDO, and PNA) on the rainfall time series, an EOF analysis was performed on the gridded seasonal rainfall. The 

leading components were modeled with indices of large-scale climate variability using multiple linear regression. To 

assess whether an anthropogenic signal can be detected, pattern correlations were calculated between recent trends 

and future expected changes from downscaling projections. Results give weak and inconclusive evidence for 

detection of anthropogenic signals above natural variability in the observed rainfall trends at this time. Overall, this 

work contributes to our understanding of natural climate variability in Hawai‘i, and provides important spatial details 

for natural resource management. 
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