Tropical Rainfall on the Rise, as Big Storm Events Increase
by Peter Hannam
March 26, 2015 - Rainfall is increasing in the tropics across the world, with the rise attributed to more big thunderstorms, new research by an Australian-led team has found.
While observations and models have found that "wet gets wetter" and "warmer gets wetter", the mechanism of what has been going on has been unclear.
A study of 12 years of satellite data, though, has indicated the trigger for the extra rain is that the number of so-called deep convective storms - events that clump together multiple storm cells - is rising.  "What we are seeing is more big and organized storms, and fewer small and disorganized storms," said Jackson Tan, the lead author of the paper published on Thursday in the journal Nature.
These deep convective storms occur about 5% of the time, but result in about 50% of the rainfall, the researchers from the Monash University branch of the Center of Excellence for Climate System Science and NASA found.
"Our results highlight an area of priority for future model development, in order to achieve accurate rainfall projections in a warming climate," the researchers said in their paper.
Professor Christian Jakob of Monash University said the findings covered too short a time to identify a climate change signal itself.  The results, covering 1998-2009, did not find an increase in rainfall per major storm event, but found more such events.  "We do not say why [the number of storms] increased," Professor Jakob said.  "It is really about trying to understand the mechanism, not the cause, of the rainfall increase."
The rainfall rise was clearer over the tropical oceans, rather than land, underscoring the complexity of interactions at play, he said.
While climate models are in broad agreement about the effect rising greenhouse gas levels will have on temperatures - lifting them as much as 4°C by 2100 on current emissions trajectories - predictions of rainfall changes are more varied.  Those variations are particularly true for tropical regions.
Shifting Patterns
Climate change is expected to make southern Australia drier, particularly in the cooler months of the year – trends that are already evident, particularly in south-west Western Australia.  Rainfall patterns have been harder to predict for northern parts of Australia.
Steve Turton, a professor at James Cook University, said southern Australia got much of its rainfall from frontal activity, as colder moisture-laden air collides with warmer air masses.  As the tropics expand, those fronts are shifting further south, reducing the amount of rain falling on the continent.
However, rainfall in the tropics tends to be more random, with a much smaller role for fronts.
"That's why models show tropics have a range of -20% to +20% [in terms of future annual rainfall predictions]," Professor Turton said.  "In tropical Australia or anywhere in the tropics, you may as well flip the coin when it comes to rainfall."
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