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BUILDING GRIDDED HYDROMETEOROLOGICAL DATA

PISCO
Peruvian Interpolated data of
SENAMHI’s Climatological and 
Hydrological Observations

MERGING

q Gridded precipitation à PISCOpr à at DAILY and MONTHLY time scale à Aybar et al. (2019).

q Gridded evapotranspiration à PISCOeo-pm at DAILY time scale à Huerta et al. (2022).

~ 10 km



11913
Sub-catchments and river 

reaches

STUDY DOMIAN INCLUDING TRANSBOUNDARY BASINS

Llauca et al.  (2023)

43
Fluviometric stations

27%
Ungauged areas

q We include transboundary basins with Ecuador and Colombia.



METHODOLOGY

https://hllauca.github.io/PISCO_HyD_ARNOVIC_map/Identificar_COMID.html

Llauca et al.  (2023) River reaches in 
the Peruvian 

domain

https://hllauca.github.io/PISCO_HyD_ARNOVIC_map/Identificar_COMID.html


HYDROLOGICAL REGIONALIZATIONHYDROLOGICAL REGIONALIZATION APPROACH

Beck et al.  (2016)

Dissimilarity index (S):

Climatic and Physiographic 
characteristics:

Llauca et al.  (2023)



HYDROLOGICAL REGIONALIZATIONHYBRID HYDROLOGICAL MODELING FRAMEWORK

Clark et al.  (2008)

FRAMEWORK FOR UNDERSTANDING 
STRUCTURAL ERRORS (FUSE) ROUTING APPLICATION FOR PARALLEL 

COMPUTATION OF DISCHARGE
(RAPID) David et al.  (2011)

Matricial Muskingum rearrange:

Rainfall-Runoff
Modeling

Routing
Modeling



MODEL PERFORMANCE AND CROSS VALIDATION

Llauca et al.  (2023)



MODEL SIMULATION AND CROSS VALIDATION

Llauca et al.  (2023)
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PISCO_HyD_ARNOVIC (version 1.0)

Simulated daily flow series (1981-2022) across the Peruvian domain based on the ARNOVIC+RAPID model

q This dataset is stored in NetCDF format.



THE SONICS PRODUCT (version 3.1)
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FLOOD FORECASTING USING SONICSv3.1

Daily flow simulations at the current state and forecasts (1-7 days)
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The SONICS dashboard (access to simulation results)

Available in: https://harold-llauca.shinyapps.io/sonics

https://harold-llauca.shinyapps.io/sonics


SONICS applications in Peru

Gutierrez et al.  (In prep)

Potential flood hazards during ENSO events in Peru
(preliminar results)

Flood forecasting during the “Yaku” event
(March, 2023)

YONAN GORE STATION

Observed
values (hourly)

SONICS(daily)
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¡Muchas gracias!

Thanks!


