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HYDROMETEOROLOGICAL NETWORK IN PERU
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BUILDING GRIDDED HYDROMETEOROLOGICAL DATA

Peruvian Interpolated data of
SENAMHI’s Climatological and
Hydrological Observations : :
Annual Precipitation 1981-2012
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O Gridded evapotranspiration > PISCOeo-pm at DAILY time scale - Huerta et al. (2022).



STUDY DOMIAN INCLUDING TRANSBOUNDARY BASINS

(b) Zoom-in: Detail of sub-catchments at national level
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METHODOLOGY
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https://hllauca.github.io/PISCO_HyD_ARNOVIC_map/Identificar_COMID.html

HYDROLOGICAL REGIONALIZATION APPROACH

Climatic and Physiographic

Predictor maps

characteristics:
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HYBRID HYDROLOGICAL MODELING FRAMEWORK

FRAMEWORK FOR UNDERSTANDING
STRUCTURAL ERRORS (FUSE)

Clark et al. (2008)

»  ARNO/VIC

L% Rainfall-Runoff

Modeling

> Zl:
6, 6. [
Table 3
ARNO/VIC model parameters and defined upper and lower bounds.
Parameter Description Units
MAXWATER] Depth of upper zoil layer mm
MAXWATER2 Depth of lower soi1l layer mm
FRACTEN Fraction total storage in tension storage -
RTFRACI Fraction of roots in the upper layer
PERCRTE Percolation rate mm/day
PERCEXP Percolation exponent
BASERTE Baseflow rate mm/day
QB_POWR Baseflow exponent
AXV _BEXP ARNO/VIC b exponent
TIMEDELAY Time delay runoff days

Source:Adapted from (Lane et al. (2019).

ROUTING APPLICATION FOR PARALLEL
COMPUTATION OF DISCHARGE

Routing

Modeling |

(RAPID)

David et al. (2011)
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MODEL PERFORMANCE AND CROSS VALIDATION
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MODEL SIMULATION AND CROSS VALIDATION
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HYDROLOGICAL APPLICATIONS AT NATIONAL SCALE




PISCO_HyD_ARNOVIC (version 1.0)

Simulated daily flow series (1981-2022) across the Peruvian domain based on the ARNOVIC+RAPID model
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The PISCO_HyD_ARNOVIC (v1.0) product [ openwin..- ]

Sharing Status: Public

Authors: Harold Llauca

Owners: Harold Llauca Views: 505

Type: Resource Downloads: 147

Storage: The size of this resource is 698.3 MB +1 Votes: Be the firstone to Q this

Created: Feb 06,2023 at 3:46 p.m Comments: No comments (vet

Lastupdated: Feb 06,2023 at 4:02 p.m. Harold Llauca

Citation: See how to cite this resource dimensions:

time = 15340;

Content types:
comid = 11913;

variables:

Coverage

double time (time=15340);
Spatial Cdlombia raxis = "I";

NF :units = "seconds since 1970-01-01 00:00:00+00:00";
@ Coordinate System/Geographic Projection f o e .
WGS 84 EPSG:4326 Ao | :long_name = "time";
Ecuador : L :calendar = "gregorian";
& Coordinate Units o Manaus
dea s Fortaleza R R
ool o float gr(time=15340, comid=11913);
R . i = .
North Latitude East Longitude ) iunits = "m3/s";
1.1858" -67.3807 Perd @ :_FillValue = -9999.0f; // float
South Latitude West Longitude ) » :long_name = "Daily discharge for each river reach";
\ Lima A
-19.5189° -82.8494° g sall ru
PR ooiia o ¥ double comid(comid=11913);
v rasilia { R _

Temporal : o | 4+ raxis = "X";
B i g Cruz de Belo Horizonte = tunits = "unique identifier for each river reach or subbasin”;
& StartDate: 01/01/198 la Sierra Rio d i1 o -
£ End Date:  12/31/2022 : oo, :long_name comid";
o Pari Leaflet | Map data © OpenStreetMap contributors

// global attributes:
:title = "Model results from the ARNO/VIC+RAPID model"”;

:institution = "SENAMHI Peru";

O This dataset is stored in NetCDF format. o mierora tiemee  Herem Leom 7



THE SONICS PRODUCT (version 3.1)

Current state Forecast
Rainfall = runoff modeling Routing model
(sub-cacthments) (river reaches)
| ARNO/VIC L RAPID
8 Qpor |
.(% (1 991 _2020) Current state Forecast
s = Qy Qs
$  Generalized (1981 - yesterday) (7 days in advance)
d Pareto
2 Distribution
3 (GPD) ‘
2 »
E c ting daily streamflow i
omputing daily streamfiow Increases
3 g (0n = 0nr) (0, - 1)
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Qreetoy QL] @) Q] = 100 =
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Llauca et al. (In prep)



FLOOD FORECASTING USING SONICSv3.1
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SONICSV3.1 - Incremento del caudal medio diario al 2023-04-26
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The SONICS dashboard (access to simulation results)

e InundaCiones potenciales del Senambhi & PRONOSTIC

Seleccione un COMID para Caudales medios diarios simulados - afio hidrolégico actual

visualizar la informacion Producto SONICS - tramo de rio 9050298

-
hidrolégica simulada en un tramo Q = H
de rio de interés. EI ESTADO 300 Variable: )
ACTUAL y PRONOSTICO es I:i :;Zi
actualizado diariamente a las 250 210 afios

11:30 AM (UTC-5) aprox.

BREXY Tr=10 aos r 4 18/04/2023

— 200 —e— 2022-2023
Importante: Estas simulaciones % Promedio
pueden contiener cierto grado de E l A
incertidumbre. Los autores y el E 150
SENAMHI no se hacen 2
responsables por el uso © 100
inadecuado de esta informacion.
50
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9050298 - Tiempo [dias]

9022991 Caudal pronosticado a 7 dias Variacién pronosticada a 7 dias

9023426 . .

Producto SONICS - tramo de rio 9050298 Producto SONICS - tramo de rio 9050298
9023766
15

9023659 180 Variable:

Variable:
—e— Histérico B ETA22_egm
9023765 Tr=10 afios 10 ; ETA22_scal
160 i 2 B GFs
9024254 Tr- 0s B WRF33
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" 140 N
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E £
o 3
s g °
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Q c L .
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¢] -15 .
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80 8 3
~20 i
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Available in: https://harold-llauca.shinyapps.io/sonics



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

SONICS applications in Peru
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