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Flowchart of PASS (Merz et al., 2020).

Where we started

PArameter Set Shuffling (PASS) procedure

Pros: 

• It is not required any a priori assumption on

the relationship between parameters and

descriptors;

• Use of different machine learning algorithms

(e.g., Random Forest, Decision Tree, Artificial

Neural Network (ANN)).

Drawbacks:

• Lack of a workflow for a consistent and

reproducible application of the method;

• Limited application to other study areas,

having different physical characteristics (e.g.,

the Alpine Region), and with other hydrologic

models.

Necessity of organizing code and data into a single framework



A new R package: hydroPASS

• General information about the package

(e.g., version, authors, etc.);

• The src/ directory with the fortran

code for the model SALTO;

• The R/ directory with the R code for

the functions SALTO, SALTOsetup,

PASS;

• The data/ directory with some data for

the examples provided as help for

each function;

• The man/ directory with the help

documents for all the code and data.

The source package contains:

source package installation packages for Windows, Linux and Mac

operating systems



A new R package: hydroPASS

Actual Version: 0.0-beta.7

Function load.Data

Input :

• NetCDF files of precipitation, temperature,

potential evapotranspiration, catchments

descriptors and a digital elevation model;

• Text files of daily discharge;

• Shapefile of catchment boundaries.

Output:

• .RData file with all the data arranged for

running the SALTOsetup function.

Function SALTOsetup

Input :

• .RData file produced with load.Data.

Output:

.RData file containing:

Topology of catchments (see SALTO

function).

Climate data, discharge and catchment

descriptors, arranged for running SALTO

or other models;

•

•



A new R package: hydroPASS

PASS SALTO, TUWmodel, ….Model Efficiency Function

Conceptual description of TUWmodel

(Tong et al., 2021).

Stream gauges, catchment boundaries and pixels

with climate inputs of Piemonte and Valle d’Aosta.

The background shows elevation (m.a.s.l.).

Key point: flexibility

Application to real case studies



PASS in Northwestern Italy

Regional model efficiency

for 75 sites. The codes of sites

where ME < 0.75 are indicated.

Local model efficiency

for 104 sites. The codes of sites

where ME < 0.75 are indicated.

Local calibration (2000-2010) Regional calibration (2000-2010)

Cumulative frequency function of

model efficiencies (black: locally

calibrated parameters for 104 sites,

red: regionalised parameters with

PASS for 75 sites).



References

• Merz, R., Tarasova, L. & Basso, S. Parameter’s Controls of Distributed Catchment Models - How Much 

Information is in Conventional Catchment Descriptors?, Water Resources Research, 2020, 56 (2), 

e2019WR026008.

• Tong, R., Parajka, J., Salentinig, A., Pfeil, I., Komma, J., Széles, B., Kubáň, M., Valent, P., Vreugdenhil, M., 

Wagner, W. & Blöschl, G. The value of ASCAT soil moisture and MODIS snow cover data for calibrating 

a conceptual hydrologic model, Hydrology and Earth System Sciences, 2021, 25, 1389–1410.

Contact information:

Matteo Pesce

PhD Student

Department of Environment, Land and 

Infrastructure Engineering 

email: matteo.pesce@polito.it


