The Amazon River, the second longest river in the world, measures
4,000 miles from its source to its mouth, drains a territory of more than
2.5 million square miles, is fed by more than 100 tributaries, discharges
between 30 million and 70 million gallons of water a second, and
deposits a daily average of 3 million tons of sediment near its mouth.

Tracking Amazon flood patterns

UsingthehighperformancecomputingandsupportresourcesoftheOhio
Supercomputer Center, Ohio State University Earth scientist Doug Alsdorf,
Ph.D.,andhiscolleaguessuccessfullypredictedfloodingpatternsfor5,000square
miles of the central Amazon floodplain.

Thiswasthefirsttimeahydrodynamicmodelofthisscalewassuccessfully
usedtoresolvecomplexfloodplainflowpatterns.Untilthiswork,hydrologists
didn’t know much about the Amazon’s seasonal floods.

“AlmostnodataexistedontheAmazon’sfloodingbehavioroverlargeareas,
suchaswherethewatersrisefirst,theelevations,orhowfastthewatersebb, Dr.
Alsdorfsaid."Tounderstandthehydrologicalandbiogeochemicalprocessesin
the ecosystem, it was critical to find a way to understand the flood patterns.”

Waterlevelgaugestypicallyregisterachangeinwaterelevationovertime.
However,thesearesparselyplacedontheAmazonandonlyinthemainchannels.
SotheresearchersturnedtotheShuttleRadarTopographyMissionandother
satellitesforrecordsoffloodplaintopography,waterlevels,andhighlyaccurate
water level fluctuations.

Theresearcherstooktheenormousamountofsatellitedataandsimulated
watermovementthroughtheAmazonfloodplains,usingthecomputerprogram
LISFLOOD-FP. At Dr. Alsdorf’s request, OSC researcher Judy Gardiner, Ph.D.,
adaptedtheprogramtorunquicklyandefficientlyonmultipleprocessorsofthe
Center’s Cray supercomputer.

“WithJudy’shelp,wewentfromfourweeksofcomputetimeonadesktopto
lessthanfourdays,’Dr.Alsdorfsaid.”Becauseofthis,wewereabletotweakthe
formulasanddomultipleruns,ultimatelyresultinginamuchbettersimulation”
Theresults suggest that water flows through the floodplain ina much more
complexwaythanpreviouslythought.Thefloodlevelsalsodonotalwayscorrelate
directlytothemainchannellevels,butwereinfluencedbytopographyaswellas
local and far-reaching hydraulic factors created by the flood itself.
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