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What is SILVIA?

SILIVIAis a systemdeveloped
at SENAHIwith the aim of
marking the bases for
monitoring and forecasting
landslides triggered by
rainfalls



Peruvian Interpolated data of SENAMHI's
Climatological and Hydrological Observations
(PISCO) which has a daily operational product
PISCO-prec_operativo(PISCOop_Pp)

Format: Raster

Spatialresolution: 10km x 10km

Temporalresolution: Daily

MATERIALS: Rainfall data



MATERIALS: Susceptibility map

Susceptibilitymap(INGEMMET,2010)

The factors correlated with their
respectiveweightsare:

ÅVegetationcover(0.05)

ÅHydrogeology(0.1)

ÅGeomorphology(0.25)

ÅSlope(0.2)

ÅLithology(0.4)



KirschbaumandStanley(2018) determinedanAntecedentRainfallIndex(ARIglobal), basedon the weightedaverage
of the last7 daysof rain. Thismethodologywasadaptedto establishthe thresholdsusedin SILVIA.

ARIcalculatesa weightedaverageof the last7 rainydays. Thefunction to determineARIispresentedin equation1:
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where t is the numberof daysbeforethe present,pt is the precipitationat time t, andwt = (t +1)ҍ2.

ÅTheARIof the rainsof the last7 daysweredeterminedasa movingwindow.

ÅARIit wasdeterminatefor wet periodsof eachyearbetweenthe monthsof Novemberto April

ÅIt wasconsideringasa referenceclimatologicalperiod 1981-2010

ÅFromARI,three thresholdswereestablishedbasedon the percentilesof 90%(P90), 95%(P95) and99%(P99)

ÅThreelevelsof precipitationincidenceweredefined:
LowIncidence(L1 - ILAbetweenP90andP95)

MediumIncidence(L2 - ILAbetweenP95andP99)

HighIncidence(L3 - ILAgreaterthan P99)

METHODOLOGY: Rainfall thresholds



Rainfall Index Thresholds Weighted at the 90th (a), 95 (b) and 99 (c) percentiles

METHODOLOGY: Rainfall thresholds



METHODOLOGY: Analysis scope

Analysis area for issuing alerts: Level 12 basins
(Pfastettermethod,HydroBASINSv1.0)

Peruincludea total of 10849basins

Averagearea: 118.57km2

Thefollowingmethodologywasapplied:

ÅOverlapping basins with the adapted susceptibility
map.

ÅDeterminationof susceptibilitylevel, consideringthe
mode of the susceptibility categories within its
extensionarea.

ÅIncluded two restrictions: i) the first is that the areas
categorizedwith Very Low susceptibility were not
considered. ii) level 12 basinswith a slope lessthan
4.1 ° arenot beingconsidered



METHODOLOGY: Analysis scope



Hazardmatrix basedon:

Susceptibility classes(S1, low susceptibility;
S2, mediumsusceptibility; S3, high and very
highsusceptibility) and,

Rainfall index classes(L1, low precipitation;
L2, medium precipitation; L3, high
precipitation), defines three hazard classes
from P1 (moderate danger), P2 (strong
danger)andP3 (extremedanger).

METHODOLOGY: Hazard classification
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