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Detailedanalysisof rainfall formation,triggeringatmosphericprocessesandcon-
nectedanomaliesof large-scalecirculationis still missingfor theTropicalAndesbe-
tween5� and13� S. This specialprojectaimsto �nd relationsbetweenatmospheric
circulationandprecipitationin theNorthernPeruvianCordilleraBlanca(77� 30' W,
8� 30' – 10� 10' S) consideringtheresultsfrom theCentralAndeanAltiplano (15� –
22� S) [Garreaudetal., 2003].

Usuallyappliedstatisticaldownscalingprocedures– to tie local climateandlarge
scaleatmosphericconditions– arenot appropriate,becauseof the missingobserva-
tional climate data in the Cordillera Blanca region. Therefore,an analysisof at-
mospheric�o w con�gurations, sourceregions of moistureand precipitationin the
CordilleraBlancawascarriedoutsofar. It providesaprecipitationclimatology, which
tracestypicalpatternsfor seasonsandprecipitationamounts.

A 40-yearprecipitationseries(1958– 1997) [Kaseret al., 2003] wasrelatedto
prevailing circulationpatternsover Tropical SouthAmerica. Seasonalprecipitation
amountswereanalysedfor average�o w pathsof moistureadvection. The�o w paths
werededucedfrom a backward trajectoryanalysisof 850hPa winds in theECMWF
ERA-40reanalysis.Theresulting�o w pathclimatologywasinspectedfor thecharac-
teristics(1) oceanicsourceregionof moisture,(2) respective SST, (3) �o w pathlength
from the sourceregion to the target areaand(4) Amazonialowland topographicre-
lief. Accordingto the distinct annualcycle of precipitationin the CordilleraBlanca
seasonswerede�ned as JFM–AM–JJA–SOND (Figure1). Furthermore,precipita-
tion wasclassi�edby its amountto accountfor interannualseasonalvariations(“dry”
(� 10mm), “moderatelydry” (10< X � 50 mm),“moderatelyhumid”
(50< X � 100mm) and“humid” (> 100mm).

Thetrajectoryanalysisyieldsthatmoisturein theCordilleraBlancais almostper-
manentlyadvectedfrom thewesterntropicalAtlantic Ocean.Potentialoceanicsource
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Figure 1: Box-and-Whisker plot of monthly precipitationsums in the Cordillera
Blanca(1958 – 1997). Seasonaland precipitationamountclassi�cation schemeis
indicatedby bluelines.

regionslie between� 14� Sand� 8� N. Southern,mainlyzonal�o w pathsleadto dry
conditionsin theCordilleraBlanca. This situationoccurspersistentlyduringJJA (=
June,JulyandAugust= dry season,Figure2a.).

If �o w pathsarecon�gured for routesfrom thenorthernhemispherictropicalAt-
lantic,humidconditionsareperceivedin theCordilleraBlanca.Respective seasonally
persistentadjustmentexistsin JFM(= January, FebruaryandMarch= humidseason,
Figure2b.). Whereaszonesof �o w pathsin theJJA andJFM seasonsareverynarrow
andde�ned, �o w pathsin theintermediateseasonsAM (= April andMay) andSOND
(= September, October, NovemberandDecember)arelargely variableandmay lead
to humid,dry or intermediateconditionsin theCordilleraBlanca.Then,morenorth-
ernroutesresultin morehumid,moresouthernroutesin dryerconditionsin thetarget
areain general(Figure2c.–f.).

All inspectedcharacteristicshave a clearanduniform associationwith precipita-
tion amountsin theCordilleraBlanca. With rising precipitationSSTsincrease,�o w
pathlengthsshortenandin�uence from underlyingAmazoniantopographybecomes
minimal. Minor deviationsfrom theschemearemerelyfoundfor AM, whenhighest
SSTsareobtainedfor moderateprecipitationamountsin thetargetregion. An excep-
tion from easterlymoisturesourceregionsonly existsfor anomalousEl Niñoepisodes:
then,prevailing wind directionturnsto the westwith the easternTropical Paci�c as
moisturesourceregion. Still, precipitationamountsin theCordilleraBlancaareonly
minoraffectedby majormodesof theEl Niño/SouthernOscillation(ENSO).
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a. JJAdr y b. JFMhumid

c. SONDhumid d. SONDmoder atel y humid

e. SONDmoder atel y dr y f. SONDdr y

Figure 2: Individual monthly trajectories(850 hPa) for a. JJAdr y , b. JFMhumid ,
c. SONDhumid , d. SONDmoder atel y humid , e. SONDmoder atel y dr y and f. SONDdr y

(comparetext) andrespective averagedistribution of seasurfacetemperature(SST).
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