IN MEMORIAM - A PERSONAL REFLECTION

“Before Me Stood the Living Genius of Hydrogeology,
Joe Toth”

A personal reflection on Professor Jozsef Toth by Judit Mddl-Sziényi
1933-2026

That was exactly how I felt in September 1994, when I first met Jézsef Toth.

At the time, I had no idea that this encounter would not only change the course of my professional career, but also
lead to the birth of a new school of hydrogeology at E6tvos Lorand University (ELTE).

Now that Joe has left us forever, many are mourning the world-renowned scientist. I remember the man who
introduced me to the mysteries of modern hydrogeology, who showed me that in the field one must not merely
look, but truly see. From him, I learned that the interconnected world of groundwater is far richer and more
complex than we had ever dared to imagine.

In this personal reflection, I recall our first meeting, our years of collaboration, the birth of the ELTE school of
hydrogeology, and the intellectual legacy that remains a living reality and a source of guidance for future
generations.

If you would like to learn more about the Hungarian roots and connections of the internationally acclaimed founder
of modern hydrogeology, I warmly invite you to read my article.

With Professor Joe Toth during a field visit on the Canadian Prairies, 2008.



A Giant Has Passed Away — A Man Who Made His Mark on the
History of Hydrogeology and Founded a School at ELTE

On 3 July 2026, Jézsef Toth — known internationally as Joe Toth — a Hungarian-born professor of hydrogeology,
passed away in Edmonton. We shared the sad news and the story of his exceptional scientific career with both the
Hungarian and international communities. The international response has been profound: letters of condolence
continue to arrive, in which professors from around the world share their admiration and memories of Professor
Téth. Indeed, the name Joe Toth is familiar to every hydrogeologist who takes the profession seriously, if only from
the textbooks used around the world.

In Hungary, however, the recognition of the professor revered internationally as the founder of modern
hydrogeology has fallen undeservedly short of what he merited. Of course, as the saying goes, no one is a prophet in
their own country... But perhaps it is still not too late for Hungary to discover him. His work is far from being a
closed chapter. His creative intellect left us with many more open questions than definitive answers. He bequeathed
enough research opportunities to occupy generations to come.

Professor Toth foresaw long ago that groundwater would truly come to the forefront in the twenty-first century,
when the scarcity of surface-water resources became acute. Today, there can be no doubt about this. In this situation,
we will need every piece of professional guidance we inherited from him. Many people honour him as a world-
renowned scientist. I was in the exceptional position of knowing him as my mentor. In this personal reflection, I
describe:

* how I met the founder of modern hydrogeology;

* why he fundamentally changed the way we think about groundwater;

* how a new school of hydrogeology was born at ELTE; and

* the scientific and human legacy Joe Toth left behind.
We met in September 1994, when I was a doctoral fellow and attended a course organised by MOL, the Hungarian
Oil and Gas Company. You were looking for a doctoral student, and you delivered an intensive one-week course. At
that time, I had just inherited responsibility for teaching hydrogeology. I was in a difficult position because I found
the material I had been taught neither sufficiently clear nor scientifically convincing. I had worked my way through
several books, both Hungarian and English, which gave me the foundations for developing teaching material of my
own. Thanks to Mihaly Erdélyi, I had encountered your papers from 1962 and 1963 before you arrived. They opened
up an entirely new world for me in relation to groundwater. I came to understand that there were no impermeable
barriers and isolated aquifers, but rather subsurface connections and patterns extending across sedimentary basins
several kilometres deep — patterns that could be described and understood through physical equations.

The “Continuity” plaque, created for Professor Joe Toth by his Canadian students — a symbol of the systems-based perspective I
learned from him.
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I eagerly awaited your arrival and the course, which I was able to attend. As a doctoral fellow, I already had questions
of my own. The conventional engineering approach, focused on the local scale, offered no satisfactory answers to
them.

But then the master “came to us™: in a single week, you delivered the equivalent of an entire semester-long course.
My attention never wavered for a moment. New perspectives and ideas began to take shape in my mind — ideas that
first fascinated me and then filled me with a sense of despair. I knew that this was precisely what I wanted to pursue.
Through your lectures, I began to understand the magnificent order of nature as it operates in the otherwise invisible
world beneath the ground.

It became clear to me that the living genius of hydrogeology stood before me. Here, within arm’s reach, was a
scientist who had created something entirely original, someone who, like Darcy, had introduced a new paradigm
into science. You placed hydrogeology on a physical foundation and brought systems thinking into hydrogeological
thought. You were the founder of modern hydrogeology, known and respected for this achievement throughout the
world. And there I stood, a young doctoral student able to learn from you at first hand. I was filled with scientific
excitement and enthusiasm because, in September 1994, I fully grasped the significance of what was happening. That
realisation went on to shape both our shared journey and the entire course of my professional career. One of your
outstanding Canadian students, Professor Ben Rostron — today one of North America’s leading experts on wells
used for lithium extraction — has described a similarly transformative intellectual experience in connection with
you.

At one of our first meetings at ELTE, in 1995. From left: Margit Szegedi, Judit MddI-Sz8nyi, Roland Varga, Gy6rgy Pogdcsds, Joe
Toth and Andrea Mindszenty.
From then on, our conversations continued for years. With your guidance, I was able to explore the deepest
relationships within hydrogeology in the greatest possible depth. This required patience, because you explained
everything slowly and thoughtfully. It could not have been otherwise, since everything taking place below the
surface, hidden from our eyes, is extraordinarily complex. To this day, I feel that learning the intricacies of
hydrogeology from you was the greatest professional gift of my life. Beyond acquiring the fundamental knowledge,
we read and discussed scientific papers in depth. Through these discussions, I also encountered countless examples of

how this knowledge could be applied.

What made the experience especially exciting was that I immediately incorporated everything I learned into my
teaching. When you came to Hungary — twice a year — you also taught the students yourself. The first class to
receive this education graduated from ELTE in 1996. Since then, thanks to you, generations of geologists and
environmental scientists have been able to study modern hydrogeology. It is another matter that many later
admitted that they had reverted to the concepts and terminology of “traditional hydrogeology.” They had to adapt
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to the system prevailing in professional practice. Others, however, retained this way of thinking and successfully
applied it throughout their careers.

i

The first ELTE cohort to study modern hydrogeology with Professor Joe Toth, in 1996.
The most important place of learning, however, was the field. You worked as an expert in many parts of the world,
and there was therefore no climatic, topographic or geological setting for which you did not have an example.
Through these examples, you could explain how different environmental conditions influence subsurface flow
systems.

Professor Joe Toth working as a hydrogeological expert in different parts of the world: Canada, Thailand and Kenya.
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Among my most cherished memories are our first field visits to the Great Hungarian Plain in the 1990s, which later
developed into regular field courses.

Together with you and the local experts — who were already concerned about declining water levels — we examined
the shallow, seasonally waterlogged interdunal depressions known locally as semlyékek and spoke with farmers.
Gradually, observations, measured data, field phenomena and modelling results came together to reveal what was
happening below the surface.

- P
e
Our joint field visits and student field courses on the Great Hungarian Plain in the 1990s.

Unfortunately, these findings did not find a receptive audience at the time and were not translated into practice.
They seemed too radical and stood very far from the prevailing views within water science. Yet I will never forget
those experiences, because it was there that I learned from you how, in the field, one must not merely look, but truly

see. Even today, I cannot imagine beginning to address a hydrogeological problem without first going into the field,
observing the surroundings and interpreting what we see.

Despite a few enthusiastic attempts, the Hungarian water-management community never fully embraced your
approach. There were many doubts and even more explanations that “there was nothing new in it”... Perhaps this is
the fate of many scientists who bring about a paradigm shift: they recognise something whose significance their
contemporaries understand only rarely.
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You nevertheless set this aside and took pleasure in the fact that a group had emerged at ELTE that was seriously
committed to understanding modern hydrogeology in depth, transferring this knowledge and applying it
deliberately in research.

Even so, you did not hold my hand. You allowed me to go wherever I wished and to find my own way in this
Hungarian “different world,” which always remained somewhat difficult for you to understand. Naturally, the results
did not come easily. Nevertheless, being taught to think independently was one of the greatest gifts I could have
received from you. At the same time, you were always ready for a meaningful professional discussion.

We wrote one paper together, which was published in 2009. This was a considerable honour, because you did not lend
your name to a publication lightly. You once told me that if a doctoral student genuinely reached the point at which
they could write a scientific paper of the required standard, they could become its first author. If not, they were
entitled, at most, to second authorship. I wrote the paper, and I was therefore able to become the first author of our
joint work. Through this experience, I learned for life what scientific rigour means in a publication. I also learned
that one must never compromise on quality, either as an author or as a reviewer.

During the 2000s, you and your wife lived in Hungary for almost two years, and you hoped that you would once
again be able to put down roots here. Nevertheless, in 2008, you returned to Edmonton.

From that point onwards, you followed our work from a distance and supported us in other ways. Thanks to you, I
was able to meet the leading figures of international hydrogeology in person. With such an introduction, building a
professional network became straightforward. I also owe it to you that the community of hydrogeologists working
on groundwater flow in different parts of the world now regard one another not only as colleagues, but also as friends
— partly because you brought us together. From 2011 onwards, we were able to give this community an official form
through the Regional Groundwater Flow Commission, operating within the International Association of
Hydrogeologists (IAH).

At a meeting of the IAH Regional Groundwater Flow Commission on the Ordos Plateau. From left: Xiao-Wei Jiang, Leila Abukova,
Judit Mdd|-Szényi, Joel Carrillo-Rivera, Menggui Jin, with Joe Toth seated in front, 2013.
For more than ten years, you personally supported our research group and our students here at ELTE, including
through your own financial resources. I know that your role model was none other than Count Istvin Széchenyi. You
read his works countless times, embraced his way of thinking and sought to follow his example in practice: you
yourself became a patron of science.
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With Professor Joe Toth and members of the ELTE hydrogeology research group.

Ever since you moved far away and we began following our own path, we have worked to develop modern
hydrogeology creatively, both in theory and in practice. This is reflected in our scientific publications, which you
always read with great pleasure. We have also worked to bring this knowledge to as many people as possible so that it
may be applied in practice. For, as you said, groundwater is one of the key resources of the twenty-first century.

Even today, I sometimes find it difficult to believe what an extraordinary professional gift I received — and what a
gift we, the hydrogeologists of ELTE and generations of students, received from you. I thank you, and we thank you,
for the knowledge, trust, freedom and example you gave us. We thank you for the perspective that taught us to think
in systems, to ask questions and not to be afraid of searching for unconventional new answers.

The school of hydrogeology established at ELTE, the work of our students and the continuing development of
modern hydrogeology all preserve your intellectual legacy.
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Dear Professor, as J. D. Bredehoeft wrote in 2018 of the Téth Revolution, “So began a new era in

hydrogeology, the Toth Era.” Your theory remains alive, continues to develop, and inspires new
generations of hydrogeologists worldwide.

Professor Joe Toth surrounded by his Hungarian students in 2016, at the celebration of his election as an external member of the
Hungarian Academy of Sciences. His knowledge and way of thinking continue to live on through generations.



