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Hydrological Hazards (HZ) in a very heterogeneous country
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Monitoring HZ in a data-scarcity context

Estaciones Convencionales con recepcién de datos en tiempo real* g () Estaciones Convencionales con recepcion de datos en tiempo real*
Estaciones Convencionales con recepcion de datos en tiempo diferido | . [O) Estaciones Convencionales con recepcion de datos entiempo diferido
(J Estaciones Autométicas i \ Estaciones Automaticas

* : En Horas Establecidas 07, 13 y 19h. | *: En Horas Establecidas 07, 13y 19h.
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Building new hydrometeorological gridded data

.l PISCO

Annual Precipitation 1981-2012

CHIRPS

1 Peruvian Interpolated data of
SENAMHI’s Climatological and
4 Hydrological Observations
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Some PISCO related papers (from SENAMHI’s research group)

HYDROLOGICAL SCIENCES JOURNAL
2020, VOL. 65, NO. 5, 770-785

e Taylor & Francis
https:/doi.org/10.1080/02626667.2019.1649411 Tooe s Sooup

M) Chack for updates

SPECIAL ISSUE: HYDROLOGICAL DATA: OPPORTUNITIES AND BARRIERS

Construction of a high-resolution gridded rainfall dataset for Peru from 1981 to the
present day
Cesar Aybar®, Carlos Fernandez*®, Adrian Huerta®, Waldo Lavado?, Fiorella Vega® and Oscar Felipe-Obando®

“Servicio de Meteorologia e Hidrologia del Perd (SENAMHI), Direccion de Hidrologia, Lima, Perd; "Potsdam Institute for Climate Impact Research,
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Nat. Hazards Earth Syst. Sci., 23, 1191-1206, 2023
https:/idoi.org/10.5194/nhess-23-1191-2023
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Rainfall thresholds estimation for shallow landslides in Peru
from gridded daily data
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The new PISCO_HyD ARNOVIC dataset

Journal of Hydrology: Regional Studies 47 (2023) 101381
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Construction of a daily streamflow dataset for Peru using a
similarity-based regionalization approach and a hybrid
hydrological modeling framework

Harold Llauca *, Karen Leon, Waldo Lavado-Casimiro

National Service of Meszorology and Hydrolagy of Pery, Lima 15072, Per 8 g X
2
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ARTICLEINFO ABSTRACGCT o
)
Feywords: Study region: A total of 11,913 sub-catchments in Peru and transboundary catchments with
Perw o neighboring countries in South America.
Hydfu].ng;::al "g“’f":lhzmm Study focus: This paper aims to develop a national hydrological model using physicgraphic and
gmoo dmﬁbgm ling climatic characteristics to identify donor and receptor sub-catchments (sub-zones). Therefore, we

use the hydrometeorological PISCO dataset (0.1° x 0.1°) to drive a sub-catchment conceptual
rainfall-rnoff (ARNO/VIC) model and a river-routing (RAPID) model in thousands of river g i
reaches. We identify 43 hydrological zones (with 122 sub-zones) to run the hybrid hydrological —
modeling framework (ARNQ/VIC | RAPID) with previously calibrated and validated paramerers
with 43 fluviometric stations for 1981-2020. Simulated flow series show a higher performance at
daily scale (KGE = 0.75, NSEsqrt = 0.65, MARE < 1, and  25% < PBIAS = 25%) for carchments
located at the Pacific coast and the Andes-Amazon transition, and good representation (R>0.75)
of seasonal and interannual variability.

New hydrological insights for the region: Increasing hydrological hazards such as floods highlight the
importance of a systematic hydrological analysis and modeling at national level in gauged and
ungauged catchments in Peru. This study introduces a new hydrological dataset of simulated
daily flow series. The results are helpful for short-term flood risk scenario simulations and long-
term water resource planning as the outcomes can provide valuable information for hydrologists
and water resource managers in Peruvian regions with limited or no access to in-situ networks.

11913 43

Fig. 1. (a) Study domain boundaries that consider all catchments in the Pacific, Adantic, and Titicaca slopes in Peru, and transboundary catchments
. . . with neighbors’ countries. Fluviometric stations are shown on the map as black dots. Zoom-in panels show (b) detail of sub-catchments employed for
Fluviometric stations rainfall-runoff modeling, and (c) the river network used for river routing modeling.
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The new PISCO_HyD_ARNOVIC dataset
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National hydrological simulations and products
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How accessing to the PISCO_HyD_ARNOVIC dataset?
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https://thredds.hydroshare.org/thredds/catalog/hydroshare/resources/f723d6c762ca45b6936dd9489bc44842/data/contents/catalog.html
https://www.hydroshare.org/resource/f723d6c762ca45b6936dd9489bc44842/
https://hllauca.github.io/PISCO_HyD_ARNOVIC_map/Identificar_COMID.html

The SONICS framework
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River flood forecasting with SONICS

Daily flow simulations at the current state and forecasts (from 1 to 7 days)
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SONICS as a climate service for river flood forecasting

The interactive dashboard and the near future SONICS service

Sistema de ObservacioN de InundaCiones potenciales del Senamhi (SONICS) - version 3.1 ESTADO ACTUAL & PRONOSTICO
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_______________________________ Llauca et al. (in prep)

wn Seleccione un COMID para TRAMOS DE RO ESTADO ACTUAL
visualizar la informacion
q) hidrolégica simulada en un tramo + h - Serie historica Afio hidrolégico actual
(®) derio de interés. El ESTADO - :
< ACTUAL y PRONOSTICO €5 Tramo de rio: 9072659
3 actualizado diarlamente a las o et
O 11:30 AM (UTC-5) aprox. if S:r;uladn
120 =2
[7,) Importante: Estas simulaciones ::=; ::z:
1 pueden contiener cierto grado de 15 — Tr=10 afios
c incertidumbre. Los autores y el
q) SENAMHI no se hacen o
~ a0
responsables por el uso 2 90
D_ inadecuado de esta informacion. =
T 60
C el ‘ | I T l
Seleccionar COMID o N U bire o bbb b 1
| 9072659 - | 20 \AN M
* ESTANO ACTUAL ! 1985 1990 1995 2000 2005 2010 2015 2020
& PRONOSTICO Tiempo [dias)
Fuente de datos
PISCO_HyD_ARNOVIC.
| ;
: I Desarrollado por Harold Liauca PRONOSTICO
1 1
I : Caudal pronosticado a 7 dias Variacion pronosticada a 7 dias
1
1 1 Producto SONICS - tramo de rio 9072659
1 1
! An y ! Variable:
. & quarto | B ez eam
1 1 B ETA22 scal
1 1 W GFs
! ! W wrezz
1 1 7
1 . 1 e
! Automatic reports ! 3
®
1 | k-
1 1 3
1 1 I
1 I [}
1 1 =
1 1 s
1 1
1 1
1 1
1 1
1 1
! : May 18 May 19 May 20 May 21 May 22 May 23 May 24
: H 2023
H \ " Tiempo [dias]
1 1
1 1
1 1
1 1
1 1
1 1



SONICS application during March 2023

River flood forecasting during the unusual “Yaku” event
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Summary...

Q) Peru is an Andean country located in South America that have high climate diversity and vulnerability
to river flooding.

U The Peruvian data-scarcity context prompted the development of new hydrometeorological gridded
data, such as PISCO, to support national studies.

U The PISCO_HyD_ARNOVIC dataset contain simulated daily flow series outputs from a national

hydrological model in approximately |2 thousand river reaches across the country (from 1981 to the
present day).

1 SONICS is a Peruvian framework develop using the national hydrological model driven by PISCO
and the WRE ETA and GFS rainfall forecast models.

O Future works will incorporate a new river network (MERIT-Hydro) and develop the SONICS
climate service to support river flood detection and forecasting in Peru.

Contact:

Many thanks! Harold Llauca
Senamﬂ iMuchas gracias! hllauca@senamhi.gob.pe

https://hllauca.qgithub.io



mailto:hllauca@senamhi.gob.pe
https://hllauca.github.io/

	Diapositiva 1: SONICS: A novel in-house development system for detection and forecasting potential river floods in Peru
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4: Monitoring HZ in a data-scarcity context
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7: The new PISCO_HyD_ARNOVIC dataset
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15

