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1. Research

Riccardo Rigon is professor of Hydrology and Hydraulic Construction  at the Department of Civil, 
Environmental and Mechanical Engineering and at the Center for Agricolture, Food and Environ-
ment of the University of Trento
Rigon's research covered non linear geophysics, complex systems in hydrology, fractals in geo-
physics, distributed/process based modelling of hydrological processes, land-atmosphere interac-
tions, snow and permafrost modelling, remote sensing of hydrological phenomena, GIS and visu-
alization of hydrological and geomorphic processes, hydroinformatics for geosciences, and more 
recently modelling of evaporation and transpiration. 

Rigon is coauthor of more than 160 papers of which 69 are journal papers, and some on conference 
proceedings, subjected to peer review and indexed by ISI and/or SCOPUS. He has edited a book, 
co-authored various e-books and many papers in proceedings and reports. Besides, he, with his 
collaborators, has produced several software packages and hydrological models (especially GEOt-
op -http://abouthydrology.blogspot.it/2015/02/geotop-essentials.html- and GEOframe - http://
abouthydrology.blogspot.it/2015/03/jgrass-newage-essentials.html) and an entire free and open 
source GIS, JGrass whose features were eventually included the Horton Machine Toolbox.

His  journal papers have more than 3680 citations with h-index 34 on ISI, 6000 with h-index 39 on 
Google Scholar.

2. Research Achievements

Rigon is coauthor of papers:

• where it is suggested that the shape of river networks is the result of optimization of energy 
dissipation and auto organization.

• assessing the geometrical-topological organization of river networks
• showing the fractal structure of the spatial distribution of soil moisture.
• where it devised the theory of geomorphologic dispersion that quantifies the role of geomor-

phology in shaping hydrographs.



• which pursue a new view of the soil moisture storage in hillslopes and discusses the conse-
quences on hillslopes' stability.

• a few, but highly cited and innovative, on permafrost modelling
• where there is a reorganization of the theory of transport per travel time at macroscale

Besides he envisioned and pursued a building of:

• a distributed model of the hydrological cycle with coupled water and energy budgets called   
GEOtop which modernizes the modelling blueprint of Freeze and Harlan.

• An Open Source GIS system, JGrass (http://www.jgrass.org) now included in the Horton Ma-
chine Toolbox

• A  modelling system called GEOframe which implements process-based (GEOframe-WHETGEO 
and GEO-SPACE) and physico-statistical modelling of river basins hydrology (GEOframe-New-
AGE which includes a treatment of water travel times). 

3. Group and details and a few more on research topics

At present Rigon coordinates four  Ph.D students, and  collaborate with two spin-offs  of the Uni-
versity of Trento (Hydrologis, MobyGIS) that perform applied research in GIS, Snow modeling, 
and Urban Hydrology using products that burgeoned from his research. 

In recent years Rigon has worked on distributed modelling of the hydrological cycle, with a focus 
on mountain areas. Particularly, his GEOtop model is a distributed, terrain-based, hydrological 
model which looks to  all the hydrological fluxes in a unique consistent framework by integrating 
the basic mass, momentum,  and energy equations. Specifically, it is currently used: 

• to analyse land-atmosphere interactions; to study runoff productions and floods; 
• to investigate the triggering of landslides and debris flows; 
• to investigate snowpack evolution; 
• to assess the freezing and thawing of permafrost by several institutions around the world. 

A new system called GEOframe, has been developed with the use of component-based informat-
ics, and particularly following the Object Modelling System (OMS) framework. Some parts of the 
system (WHETGEO and GEO-SPACE) aim to improve the GEOtop process-based model, while the 
subset called GEOframe-NewAGE tries to fill a gap between the hillslope scale and the catchment 
scale, where representation of the physics is minimized, the resolution in space and time is appro-
priately chosen, and the focus is on predicting emergent properties rather than system details.
GEOframe is 

• used at catchment scale for estimating the water budget components of small catchments 
• their residence and travel times
• and continental scale catchments (e.g. Blue Nile) and 
• it is actually used as an operational tool by the Civil Protection of Regione Basilicata. 
• it is going to be use for the droughts prevention of river Po

A relevant part of past research dealt with the development of the geomorphological theories of 
the instantaneous unit hydrograph and of a terrain-based theory of the flood forming processes. 
This research topic has recently been renewed with the start of new studies on the description of 
water fluxes using travel time concepts. 



Since many of his activities require the use of numerical models, developed and used by many 
people, Rigon became interested in building  models which also accomplish the requirement of 
being well engineered according to modern software techniques, and therefore he started thinking 
about “design patterns” for better programming that, besides implementing sound hydrology, 
pursue 
• code maintainability, 
• code literacy, 
• easy enhancement, 
• third parties inspection, 
• research reproducibility 
and progress for those who use numerical models for their daily research activity. His efforts in 
informatics were also devoted to get his codes to 
• run in parallel on multicore and multiprocessor computers, minimizing the involvement in par-

allel programming of researchers (implicit parallelism). A new modelling infrastructure was de-
vised, and included in OMS, to obtain these results. 

Recent research activities have concentrated on the thermodynamics of soil-plant-atmosphere 
following water interactions by using and evolving  GEOtop and GEOframe models and the 
definition of a Digital Twin of the Earth Hydrology. 

These  researches include:

• working new sub-models of vegetation hydraulics, water and energy budgets;
• revising saturated and unsaturated water modelling in soils through generalisations of Richards 

equations and new numerical schemes
• revising the way of calculating evaporation from soil and transpiration derived from recent liter-

ature insights;
• explicit treatment of travel time-residence time in the various reservoirs which is seen as the the 

way to exploit the outcomes of tracers experimental campaigns at various scales.

4.  Referral Activities

Rigon conducts reviews for Water Resources Research, Journal of Geophysical Research, Geophys-
ical Research letters, Advances in Water Resources, Hydrological Processes, Vadose Zone Journal, 
Hydrology and Earth System Sciences, Journal of Hydraulic Engineering, Journal of Hydrology, 
Earth Surface Processes and Landforms, Journal of Hydrometeorology, Environmental Modelling 
and Software, Computers and Geosciences, The Cryosphere, and other Journals.

• Associated Editor Geophysical Research Letter (2008-2011)
• Associate Editor Water Resources Research  (2018- )

5. Other Activities

Rigon founded and manages a mailing list for communication of new positions, new open source 
codes, conferences, sessions, workshops,   and other information called abouthydrogy (@google-
groups.com). The list has close to 4000 active subscribers worldwide.

He also founded and manages another list with the same purposes called m-hydro (@google-
groups.com) with around 2000 subscribers for the Italian community of researchers and profes-
sionals.



Since 2011 he regularly keeps a blog called Abouthydrology (htttp://abouthydrology.blogspot.-
com) where he discusses about hydrological, research and academic topics. The blog has been vis-
ited since then more than one million two hundred thousands of times.

6.  Five recent selected projects*

• 2007-2009 MORFEO (http://www.morfeoproject.it/). A project for the forecasting of landslides 
for civil protection actions, financed by the Italian Space Agency (ASI). (~ 250 KEuro)  

• PermaNET(2009-2011) at http://www.permanet-alpinespace.eu/home.html. The PermaNET 
project has produced an alpine-wide permafrost monitoring network including an information 
system and selected monitoring sites, and a permafrost map for the entire Alpine Space (~ 100 
KEuro)  

•  CLIMAWARE (2015-2016). It is a University supported project of which Rigon is the PI. It in-
volves thirteen researchers from five Departments of the University of Trento. The proposal fo-
cuses on the interactions between climate change and human activities related to water, with a 
holistic view embracing physical, social and economic processes.(~ 150 KEuro)

• WATZON (2019-2022).  The main objective of the project WATZON (WATer mixing in the critical 
ZONe: observations and predictions under environmental changes) is to advance the under-
standing of water mixing in the CZ by investigating ecohydrological processes of water exchange 
between vegetation and surface and subsurface water compartments  (~ 70 KEuro, plus one 
Ph.D. position financed by the DICAM Department)

• Project ABdPo  (2021-2022). This is an agreement between Professor Rigon and Formetta to im-
plement the GEOframe System on the rivers of the Autorità di bacino distrettuale del fiume Po 
for the management of draughts, irrigation and reservoir control. So far we had 40 KEuros for a 
post-doc position, 1 position for a collaborator shared with the ABdPo and a 1 Ph.D. going to be 
co-financed in the next call. 

• In the period 2013-2014 he did not applied to scientific project being devoted to the presidency of 
the Water Platform of the Alpine Convention. 

7.  Main international collaborations in the last 5 years

•  Prof. Stephan Gruber, Carleton University, CANADA 
• Dr. Olaf David, Colorado State University, Fort Collins, CO, USA 
• Dr. Timothy Green, ARS-USDA, Fort Collins, CO, USA 
• Prof. Harald Kunstmann, KIT and University of Augsburg, Germany 
• Prof. Simone Fatichi, Singapore University, Singapore
• Prof. Ning Lu, School of Mines, Golden (CO), U.S.A.



8. Addresses and References

E-MAIL: riccardo.rigon@unitn.it

WEB: http://www.ing.unitn.it/dica/hp/index.php?user=rigon,  http://abouthydrolo-
gy.blogspot.it/search/label/Me-Myself-I

ISI: https://publons.com/researcher/2887325/riccardo-rigon/

SCOPUS AUTHOR  ID: 7003514410
 
ORCID http://orcid.org/0000-0002-7668-5806

GOOGLE SCHOLAR: http://scholar.google.it/citations?hl=it&user=OB1jx0IAAAAJ

BLOG: http://abouthydrology.blogspot.com

RESEARCH GATE: https://www.researchgate.net/profile/Riccardo_Rigon2
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