
Data and Workflows Supporting Ensemble Methods
for Parameter Estimation of WRF-Hydro

This release of data and workflows has been prepared in support of the publication “Ensemble

Methods for Parameter Estimation of WRF-Hydro” submitted to the Water Resources Research

and is organized as follows.

● src: The source code used for running the coupled PEST++ and WRFHydro model on

NCAR supercomputer Cheyenne and Derecho.

● Prototype_runs: This folder contains all the input domains used in this study, outputs of

the calibration using PEST++ and the notebooks used to analyze the outputs.

Under the Prototype_runs directory, there are several folders described below.
● DOMAIN: contains the WRF-Hydro domains for the basins of interest used in the

manuscript with the default parameters. The atmospheric forcing for each basin also
resides under the domain directory, as well as the streamflow observation (with and
without noise).

● NWM_calibration: FullRouting_best_parameters.csv file contains the results of the
NWMv3.0 calibration and the file best_params_09221100.Rdata contains the result of
the single gauge 09221100 which was calibrated as part of this study using DDS.

● Run_data: contains results of calibrating WRF-Hydro using PEST++ for different
experiments.

○ 1_Single_Model_Run: outputs of running PEST++ with option noptmax=0, which
runs a single model simulation for the period of interest.

○ 2_MC_Run: outputs of the prior Monte Carlo simulation for each domain, note
the gauge 09112200 has three MC runs due to using different parameters per
each experiment.

○ 3_IES : final outputs of WRF-Hydro calibration using PEST++ (iES optimization
algorithm) which is organized based on the order of experiments discussed in the
manuscript:

■ 1_obs_ensemble_noise
■ 2_weighting_observation
■ 3_refining_objective_function
■ 4_expanding_estimation_parameters

● Notebooks: contains a sample notebook on how to prepare the differentially weighted
observations and performing rejection sampling based on the single model run and the
Monte Carlo simulation. It also contains notebooks analyzing the history matching results
in preparation of the manuscript. One would be able to replicate the figures used in the



paper using these notebooks. Each notebook is focused on verification of an experiment
with the order laid out in the manuscript.

● Dependencies: contains some dependency libraries for the notebooks.
● Scripts: contains a script used in the notebooks.
● Outputs: the outputs of running the notebooks will be saved in this directory.


