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Detailedanalysisof rainfall formation,triggeringatmospherigrocesseandcon-
nectedanomalief large-scalecirculationis still missingfor the Tropical Andesbe-
tween5 andl13 S. This specialprojectaimsto nd relationsbetweenatmospheric
circulationandprecipitationin the NorthernPeruvianCordilleraBlanca(77 30" W,
8 30'—10 10' S) consideringhe resultsfrom the CentralAndeanAltiplano (15 —
22 S)[Garreaucetal., 2003].

Usually appliedstatisticaldowvnscalingprocedures- to tie local climateandlarge
scaleatmosphericonditions— are not appropriate pecausef the missingobsenra-
tional climate datain the Cordillera Blancaregion. Therefore,an analysisof at-
mospheric 0 w con gurations, sourceregions of moistureand precipitationin the
CordilleraBlancawascarriedoutsofar. It providesa precipitationclimatology which
tracegypical patterndor seasonsandprecipitationamounts.

A 40-yearprecipitationseries(1958— 1997) [Kaseret al., 2003] was relatedto
prevailing circulation patternsover Tropical SouthAmerica. Seasonaprecipitation
amountsvereanalysedor average o w pathsof moistureadvection. The o w paths
werededucedrom a backward trajectoryanalysisof 850 hPa windsin the ECMWF
ERA-40reanalysisTheresulting o w pathclimatologywasinspectedor thecharac-
teristics(1) oceanicsourceregion of moisture(2) respecite SST, (3) o w pathlength
from the sourceregion to the taiget areaand (4) Amazonialowland topographice-
lief. Accordingto the distinctannualcycle of precipitationin the CordilleraBlanca
seasonsvere de ned as JFM-AM-JA-SOND (Figure 1). Furthermore precipita-
tion wasclassi ed by its amountto accountor interannuakeasonavariations(“dry”

(- 10mm),“moderatelydry” (10< X 50 mm), “moderatelyhumid”
(50< X 100mm)and“humid” (> 100mm).

Thetrajectoryanalysisyieldsthatmoisturein the CordilleraBlancais almostper

manentlyadwectedfrom thewesterrtropical Atlantic Ocean Potentialoceanicsource
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Figure 1: Box-and-Whiskr plot of monthly precipitationsumsin the Cordillera
Blanca(1958 — 1997). Seasonahnd precipitationamountclassi cation schemeis
indicatedby bluelines.

regionslie between 14 Sand 8 N. Southernmainly zonal o w pathsleadto dry
conditionsin the CordilleraBlanca. This situationoccurspersistentlyduring JA (=
June July andAugust= dry seasonkFigure2a.).

If ow pathsarecon gured for routesfrom the northernhemispheridropical At-
lantic, humid conditionsarepercevedin the CordilleraBlanca.Respectie seasonally
persistenadjustmengexistsin JFM (= JanuaryFebruaryandMarch= humidseason,
Figure2h). Whereazonesof o w pathsin theJA andJFM seasongrevery narrov
andde ned, o w pathsin theintermediateseason&M (= April andMay) andSOND
(= SeptemberOctober Novemberand Decemberprelargely variableandmay lead
to humid, dry or intermediateconditionsin the CordilleraBlanca. Then,morenorth-
ernroutesresultin morehumid, moresoutherrroutesin dryerconditionsin thetarget
areain generalFigure2c.—f.).

All inspectedcharacteristichave a clearanduniform associatiorwith precipita-
tion amountsin the CordilleraBlanca. With rising precipitationSSTsincrease,o w
pathlengthsshortenandin uence from underlyingAmazoniantopographybecomes
minimal. Minor deviationsfrom the schemearemerelyfoundfor AM, whenhighest
SSTsareobtainedfor moderateprecipitationamountsn thetamgetregion. An excep-
tion from easterlymoisturesourceregionsonly existsfor anomalougkl Nifio episodes:
then, prevailing wind directionturnsto the westwith the easternTropical Paci ¢ as
moisturesourceregion. Still, precipitationamountsn the CordilleraBlancaareonly
minor affectedby majormodesof the El Nifio/SoutherrOscillation(ENSO).



a. J\Adry b. JFMhumid

¢c. SONDhumid d. SONDmoderately humid
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Figure 2: Individual monthly trajectories(850 hPa) for a. JRAgry, b. IFMyymid

C. SONDhymid » d. SONDmoderately humid » €. SONDmoderatery ary @andf. SONDyry
(compareext) andrespectie averagedistribution of seasurfacetemperaturéSST).
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