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PERU | Minstero Seggmhl Transporencia

What is SILVIA? =

Herramientas / Monitoreo SILVIA

iEmpo > Clima~ Hiclrologia ~ Agrometeorologia ~ Datos ~ Servicios al Ciudadano -

Sistema de Monitoreo y Pronostico de Movimientos en Masa
Potenciales generados por Lluvias Intensas (SILVIA)

Lluvia antecedentes 7 dias Peligro de movimientos en masa

' | Ministerio =) - | Ministeri
v M PERU | el Ambiente Sonambhi o B PERU | GelAmblente Senamii
e JUDEiroccion oo Estudios ¢ lrxvestigacliones Hid

dizecClion e St pdios ¢ Investligaclones Midrologices

rQICgaicas

SILIVIAs a systemdeveloped
at SENAHMwith the aim of | -+ - S

marking the bases for |~ o - = | [
monitoring and forecasting =~ .
landslides triggered by | BN S
rainfalls T Y5
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MATERIALRainfall data

— 3o

~eruvian Interpolated data of SENAMHI's
Climatological and Hydrological Opbservations

(PISC® which has a daily operational product
PISCtprec operativdPISCOop Bp

Format Raster
Spatialresolution 10km x 10 km
Temporalresolution Dally

— 30

PISCO Op 14-09-2019 (mm)
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U MATERIALS: Susceptibriigp
| Susceptibilitymap (INGEMMET2010
The factors correlated with their
respectiveweignhtsare:
_________ AVegetationcover(0.05)
AHydrogeology0.1)
_ g AGeomorphology0.25)
SR ASIoDe(0.2
& ALithology(0.4)
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METHODOLO@Yainfall thresholds

Kirschbaunmand Stanley(2018 determinedan AntecedentRainfallindex (ARIglobal), basedon the weightedaverage
of the last 7 daysof rain. Thismethodologywasadaptedto establishthe thresholdsusedin SILVIA

ARIcalculatesa weightedaverageof the last 7 rainydays Thefunctionto determine ARIis presentedin equationl1.
B

s (1)

wheret isthe numberof daysbefore the present,pt isthe precipitationat time t, andwt = (t +1) k2.

oY O

A TheARIof the rainsof the last 7 dayswere determinedasa movingwindow.

A ARIit wasdeterminatefor wet periodsof eachyearbetweenthe monthsof Novemberto April

A It wasconsideringasa referenceclimatologicalperiod 1981-2010

A FromARI three thresholdswere establishedbasedon the percentilesof 90% (P90), 95% (P95) and 99% (P99)

A Threelevelsof precipitationincidencewere defined

LowlIncidencg(L1 - ILAbetweenP90 and PI5)
Medium Incidence(L2 - ILAbetweenP95 and PO9)
Highlncidenceg(L3 - ILAgreaterthan P99)




METHODOLOGY: Rainfall thresholds

Rainfall Index Thresholdg/eighted at the 90th (a), 95 (b) and 99 (c) percentiles
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METHODOLOGY: Analysis scope

Analysis area for Issuing alerts Level 12 basins
(Pfastettermethod, HydroBASINL.0)

Peruincludeatotal of 10849basins
Averagearea 11857 km?2
Thefollowing methodologywasapplied

A Overlapping basins with the adapted susceptibility
map.

A Determinationof susceptibilitylevel, consideringthe
mode of the susceptibility categories within ItS
extensionarea

A Included two restrictions i) the first is that the areas
categorizedwith Very Low susceptibility were not
considered 1) level 12 basinswith a slopelessthan
4.1 ° are not beingconsidered

O,
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METHODOLOGY: Analysis scope
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METHODOLOGYazard classification

r D s ~
: _ PISCO . .
Hazardmatrix basedon: Sberstions Antecedent Rainfall Index Susceptnblllty map of
. of 7 days (ARI) landslides of Peru **
version - y J

Qusceptibility classeq Sl, low susceptibility
S, mediumsusceptibility S3, high and very
high susceptibility and,

" High and very high
__ Susceptibility

S

Medium
Rainfallindex classeq L1, low precipitation __Susceptibilty 1/” X
I—21 medlum preC|p|tat|On; I_S, hlgh \Low Susceptibility/ < y

precipitation), defines three hazard classe:
from Pl (moderate danger), P2 (strong

" High and very high
_ Susceptibility

Si
e . N
danger)and P3 (extremedanger) Pys<ILA<Pss.  Medum |
> usceptibility 3 y
Low Susceptibility J YELLOW
51 SB : " High and very high N
/Sl'//\ Susceptibility ,\{
( Medium j ' d
~ - . Susceptibility |
L1 PQU \ >{ YELLOW
Low Susceptibility \ |
NO
po5.95 M it

Algorithm to define the hazard of landslides forced by heavy precipitations
@ < }ng
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