This presentation participates in OSPP This presentation participates in OSPP

(Esu

Implementatlon and Evaluation of the WRF-Hydro Model for Hydrometeorological
Forecasting in the Piura River Basin, Peru

EGU

Outstanding Student & PhD Outstanding Student & PhD
candidate Presentation contest candidate Presentation contest

1

Juan C. Tufino1 Adrian Huerta»? Waldo Lavado-Casimiro»° Gustavo De la Cruzi» Danny Saavedra® Alexis Ibafiez

(1) Faculty of Science, National Agrarian University of La Molina, Peru; (2)University of Bern, Switzerland; (3) National Meteorology and Hydrology Service of Peru, Peru |

I.' Ovel‘VIeW on the St“dy Al‘ea III' MethOdS Inputs Multi-resolution core Outputs
i &
M
Study Area (\) ==
) 77 ‘ ® " @ CI]J Static data {8} WRF-Hydro - offline Streamflow hydrographs
_ DEM, soil, land : Hourly, 2017-2020
* Spin-up ”  WRF simulation SR ”  WRF-Hydrorun Cal & Val - blestapigiivssulincedinthatiag piCuevite
4.5°S Replaces WRF km, hydrologic routing at 250 m.
u ERAS - 1year GFS-driven forcing , 250 m grid - offline NSE - KGE - PBIAS

' precip. S ammmmmmEn

A - J Atmospheric forcing : ¥ B Performance metrics

P ERAS (spin-up) + GFS/WRF, R NSE - KGE - PBIAS vs.
hourly ~ @S ) observations
5°S e % 2.5km LSM 250 m routing
% CALIBRATION VALIDATION
\ : = : G 25 RAINNC = PISCO  RAINC = 0 B
2017 - High-Flow 2018 - Moderate-Flow 2019 - High-Flow 2020 - Moderate-Flow PISCOp_h Restart files

Hourly observed precipitation Spin-up state, initial conditions

A

5.5°S

!i)?"‘ l"rl !\“\.!Ill’l
L4 S """:f

IV - Results WRF-Hydro V5.2 - Calibration & Validation (Hourly)

Piura River - 2017 - High-Flow Regime [CALIBRATION] Piura River - 2019 - High-Flow Regime [VALIDATION]
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Hydrological Regime Characteristics

e The Piura River Basin exhibits a highly seasonal and event-driven hydrological response, with rapid runoff
generation and extreme flood peaks during intense rainfall events.

Piura River - 2018 - Moderate-Flow Regime [CALIBRATION]
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WRF-Hydro V5.2.0 vs. ARNOVIC V1.1 (Daily)

II- Aim of this StUdy Piura River - 2017 - Daily Scale Comparison Piura River - 2018 - Daily Scale Comparison

V- Discussion & Preliminary Conclusions
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. Ir-npl.ement WRF-Hy§Iro V5.2 a§ a T 700| ol ovente
distributed hydrological modeling 2 600) (345 m*s (peat) - 96 m/s (peak) | ° Peak-fiow bias is substantially reduced during the 2017 Coastal El Nifio, improving PBIAS from +27.2% to +7.9%
framework for extreme flood simulation in % JY / ‘-\ j 100 /[ . y redu uring , IMP & 470 $ 770
the Piura River Basin. = 500 1,3\;- \--------,P(-—---\ ' o0 e Model skill decreases under moderate-flow conditions, indicating the need for improved parameter optimization.
A *00 /Q\ o ,’ ! o .\ /2N I/ e Results highlight the potential of distributed hydrological modeling for future operational flood forecasting applications
e Develop a hybrid forcing strategy %’ 300f ',".{ v/ v A 4 9 at SENAMHI.
combining WRF outputs with PISCOp_h R 2000 a2 x™ " Ay ; » ‘ 40| WRE-HYDRO V5.9 ARNOVIC V11
. . . . . @ ' Y \ . lg - - -
hourly gridded precipitation observations. g 100/ ‘*7" 1\ W . \.',/Ar ok
o 1 0O, 0
Z 0 04Teb 00Teb T4Teb 10Teb 24TFeb 01 Mar 06 Mar 11 Mar 16 Mar 21 Mar 26 Mar 31T M e I laiuis NI ———__s o T ek Flow Regime S EE PBIAS (%) 1 EE PBIAS (%)

e Calibrate the model using 2017 (high- e e e e e 11Feb 16 Feb 21 Feb 26 Feb
flow) and 2018 (moderate-flow) —= - ARNOVICvl.1 =e= WRF-Hydro V5.2.0 === Observed Streamflow (Daily) I 2017 High-Flow 0.57 0.79 +7.9 ~0.45 0.42 +27.2

conditions, and independently validate D o e e e e s e e e e e e e e T o T T —— ——

_ _ Piura River - 2019 - Daily Scale Comparison Piura River - 2020 - Daily Scale Comparison
performance during 2019 (high-flow) and ® 2018 . | 0.26 019 15.9 0.63 0.56 0.8
2020 (moderate-flow) using NSE, KGE, g 20l Vioderstertiow ' ' - ' ' o
and PBIAS. g 800 [684 m3/s (peak)J\ (99 m3/s (peak)]\
g 2019 High-Flow 0.77 0.89 +10 0.28 0.51 +5.0
e Assess the future operational potential of 2
. A
WRF-Hydro for flood forecasting > 400 2020 Moderate-Flow 0.24 0.30 +2.4 0.20 0.23 -26.3
applications at SENAMHL. g
% 200¢
g _ A Future work: data assimilation, extended simulation period, parameter optimization for moderate-flow
& 0fFeb 13Feb 18Feb 23Feb 28Feb 05 Mar 10Mar 15 Mar 20 Mar 25 Mar 30 Mar 055 53 s — KRV TRV KB CT I regimes, and operational PISCO-driven forecasting!




